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Abstract. In this paper, we investigate Dirichlet and Schwarz type boundary value problems for both
the inhomogeneous Cauchy—Riemann equation and higher-order polyanalytic equations in a nonstandard
domain, specifically a triangular region formed by the intersection of three circular disks in the
complex plane. Such domains introduce additional geometric complexity, which requires careful analytical
treatment. By constructing appropriate kernel functions tailored to the geometry of the domain, we
develop integral operator techniques that allow us to derive explicit solution formulas for the given
boundary conditions. In addition, we establish necessary and sufficient conditions for the solvability of
these problems, depending on the compatibility of boundary data and the properties of the inhomogeneous
terms. Our approach generalizes classical methods used for standard domains, extending their applicability
to more intricate geometric settings. The results presented in this work contribute to the broader theory
of boundary value problems for complex partial differential equations and offer new tools for addressing
similar problems in applied mathematical physics and complex analysis.
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1. Introduction

Boundary value problems (BVPs) for complex partial differential equations have attracted

significant attention due to their relevance in mathematical physics, engineering, and complex
function theory. Among the fundamental equations in this context are the Cauchy—Riemann
and higher-order polyanalytic equations, which admit rich boundary behavior and integral
representations. Numerous studies have addressed boundary value problems in complex plane,
see [1-13].

In recent years, particular focus has been placed on solving boundary value problems

for model equations in nonstandard domains. For instance, the Schwarz and the Dirichlet
problems in triangular geometries have been considered by Darya and Taghizadeh [14], Wang
and Wang [9], as well as Akel et al. [15], who developed integral representations under various
geometric and analytical constraints. Moreover, the works of Begehr and collaborators [1, 4,
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5] have provided a comprehensive framework of integral operators and function spaces for
generalized analytic structures, including polyanalytic and bi-polyanalytic functions.

Additional insights into boundary properties and solvability for higher-order elliptic and
the Sobolev-type equations have recently been developed in [15-19|, further enriching the
theoretical framework relevant to the present study. Building on these foundations, the present
paper investigates the Dirichlet and the Schwarz-type boundary value problems for both
the inhomogeneous Cauchy—Riemann and polyanalytic equations within a triangular domain
defined as the intersection of three disks.

Fig. 1. Triangular domain T’ bounded by arcs of three circles.
Let T be a triangular domain in the complex plane C defined by
T= {zecz 2 — x| < V2, k:1,2,3},
where
e1=1, e=-1, €= —iV/3.

The sets

C’lz{zeC: |z—1|:\/§}, CQZ{ZE(C: |z+1|:\/§},
Cy={zeC: |2 +iV3 = V2]

represent three circles in the complex plane centered at e, €2, and €3, each of radius v/2.
The triangular domain 7" is the common intersection of the interiors of these three circles, as
illustrated in Fig. 1. The boundary of T', denoted by 9T, consists of three circular arcs. The
vertices of T are given by

a:—% (\/5—1>(1+¢), bz%(\@—l)(l—i), ¢ = —i,

which correspond to the pairwise intersections of C7, C5, and Cj.
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2. The Dirichlet Problem for Polyanalytic Functions

In this section, we investigate the Dirichlet boundary value problem for polyanalytic
functions of order n in a bounded domain T' C C. Polyanalytic functions, which are natural
generalizations of analytic and harmonic functions, satisfy higher-order equations involving
repeated applications of the Cauchy—Riemann operator. Our aim is to determine necessary
and sufficient conditions for the solvability of the Dirichlet problem associated with such
equations and to construct explicit integral representations of the solutions under suitable
assumptions on the boundary data and the inhomogeneous term. We begin with the classical
case n = 1, corresponding to the inhomogeneous Cauchy—Riemann equation, and then extend
the results to arbitrary order n.

Theorem 2.1 [14]. The Dirichlet problem for the homogeneous Cauchy—Riemann equa-
tion in T
w;=0inT, w=+ on IT, (1)

with given v € C(0T;C), is solvable if and only if

o [AQE (= dc =0, )

orT

and for z € T the unique solution can be presented as

1
w(2) = 5 [HOKE Q) de, Q
oT
where A ) . ,
Kl('zaC):;C_Zky KZ(Zac):l;C_Zk7 C:§+Z777 (4)

and the points zj, are given by

1 (1 +iV3)z+1—iV3 (iv3—1)z —1—iV/3

21 =%, RZ=-——, 23= - - ;R4 = 3 ] )
! 2 z 3 (1—1\/§)z+1+2\/§ 4 (—1+1\/§)z+1—2\/§
Z+1 —Z41 —iv3z -1 Z—iV3
Z - b Z — — ) Z :7.7 Z :.7?
Tz T z+1 NG T iVBI+1

with R25 %35 %45 %5, 265 275 28 ¢ T.
REMARK 2.1. In the analytic case, the classical Cauchy integral

L Q)
w(z) = Q—M/C——de
oT

already provides the solution of the Dirichlet problem. The advantage of the representation (3)
with kernels (4) is that it generalizes the Cauchy kernel and remains valid in broader contexts,
such as polyanalytic and k-analytic equations. While for analytic functions the two formulas
coincide, the form with K; and K extends naturally to higher-order equations, where the
classical Cauchy formula is no longer sufficient.

Theorem 2.1 provides a complete characterization of the solvability and representation
of the Dirichlet problem for the homogeneous Cauchy—Riemann equation in the domain T'.
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This result establishes a necessary and sufficient condition for the existence of a solution in
terms of a boundary integral and presents an explicit integral formula for the solution.

Building upon this foundational result, the following theorem extends the analysis
to the inhomogeneous case, where the equation involves a nonzero source term f(z). In this
context, the solvability condition naturally incorporates both the boundary data ~ and the
inhomogeneity f, reflected through the integral relation involving both K7 and K.

Theorem 2.2. The Dirichlet problem for the inhomogeneous Cauchy—Riemann equation
inT

wz=f(z) in T, w=+~ on IT, 5)

with given boundary data vy € C(9T;C) and source term f € L'(T) (in particular, f € C(T)
is admissible), is solvable if and only if

—~

o [ 1K~ [ QKo de = ()
orT T
and for z € T the unique solution can be presented as
()= g [ 10K - 1 [ £ K (2.0 ded (7
W= |7 1% T 1% "
or T

where K1 (z,() and Ko(z,() are the kernels defined in (4).

< Assume that the Dirichlet problem (1) is solvable. Then, by Theorem 2.1, the solution
can be written in the form given by (3).
Let us define a new unknown function

0(z) == w(z) = T(f1(2),

where the operator T'[f] denotes the area integral
1)) = 1 [ HQ) 7 ded
z) = = n.
T

Applying the operator d5 to both sides of the definition of 6, we obtain:
829 = 82&) — agT[f]

Since w satisfies wz = f(z) and by known properties of the area integral operator (i.e. 9:T[f] =

f(2)), we get:
0:0 = f(z) — f(») =0 in T.

Moreover, on the boundary 90T, we have:
0=w—-T[f]=v—-T|[f] on OT.
Thus, 6 satisfies the homogeneous Dirichlet problem:
0:=0in T, 6=~—T|[f] on OT. (8)

By Theorem 2.1, the homogeneous Dirichlet problem (4) is solvable if and only
if the following compatibility condition holds:

zim (7(€) = T1fUC)) Ka2(z,¢) d¢ = 0.

oT
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We now analyze the second term using the properties of the area integral operator.
The function T'[f](¢) is defined as:

= [rinomaedc = o [ [ deaq | ke ac
T

211
oT oT

— 1 [10 g [ oD ac) agan= L [ r@mate. O déan
T ar 7

Therefore, the solvability condition becomes:

1

21
oT

WOKae,0)d =+ [ £ Kalz,) den =0,
T

which coincides with the condition stated in (5).
Conversely, suppose that the solvability condition (5) holds. Define w(z) as in (3). Then,
we can rewrite this expression in the following form:

wl2) = g [ A (10) = Kol O) de = — [ Q) 1(21) = Kol O) d
T

o
oT

Using the result of Theorem 2.1 and the fact that the area integral tends to zero as
z — ¢ € 0T, we conclude that

limw(z) = 4(C), ¢ €T,

z—(

and clearly,
wz = f(z) in T.

Therefore, w is a solution to the inhomogeneous Dirichlet problem (1). We now turn
to the uniqueness of the solution to the problem. Suppose that w; and wy are two solutions
to the Dirichlet problem (1). Then, by definition, we have

(w)z=finT, w =+ on JT, (9)

and
(w2); =f in T, wo =+ on OT. (10)

Subtracting these equations, we obtain
(Wi —w2);=0in T, w;—wy=0 on IT.

This is the Dirichlet problem for the homogeneous Cauchy—Riemann equation in the domain 7.
By Theorem 2.1, which guarantees the uniqueness of the solution to the homogeneous problem
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with continuous boundary data, it follows that the only solution is the trivial one. Therefore,
w1 = ws in T', and the solution is unique. >

Theorem 2.2 establishes the solvability and integral representation of the Dirichlet problem
for the inhomogeneous Cauchy—Riemann equation, which corresponds to the case n = 1 in
the general theory of polyanalytic equations. The corresponding boundary condition involves
a single function -, and the unique solution is represented via the standard Cauchy-type
integrals over the boundary and the domain of 7', using the kernels K7 and K.

The next theorem generalizes this result to the case of the inhomogeneous polyanalytic
equation of order n, where the unknown function w satisfies 02w = f in 7', and the boundary
conditions involve the traces of the first n z-derivatives of w.

Theorem 2.3. The Dirichlet problem for the inhomogeneous polyanalytic equation
in the domain T,

w=f(z) in T, Ofw=r, on T, 0<K<n—1, (11)

z

is uniquely solvable for f € Li(T;C) and v, € C(0T;C) for 0 < k < n — 1, if and only if for
each 0 < kK < n — 1, the following compatibility condition holds.

n—1

> [ %m, )¢
g=r or

—Z" (F_ An—1—-r
- K dédn=20 T. 12
/f g e Odtdn =0, e T (1)
The solution is then given by

n—1 K
o) =3 GO [ T e, 0 g

rk=0 oT

Kz, 0)dedy,  (13)

where K1 (z,() and Ko(z,() are the kernels defined in (4).

<1 We prove the theorem by mathematical induction on the order n € N.
Base case: n = 1. In this case, the equation reduces to the classical inhomogeneous
Cauchy—Riemann equation:

wy=f(z) in T, w=rp on IT.

The solvability condition and the integral representation of the solution are given by
Theorem 2.2. Therefore, the result holds for n = 1.

Inductive step: Suppose the theorem holds for some n = s > 1; that is, for the problem
Ojw=f(z) in T, Ofw=r,ondl, 0<K<s—1,

the unique solvability condition and the solution formula given in the theorem are valid.
We aim to prove that the result holds for n = s + 1.
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Let w be a solution of the problem
I =f(2) in T, Ofw=r,o0ndT, 0<rK<s.
Define the auxiliary function v(z) := dzw(z). Then v satisfies
Ov(z)=f(z) in T, Ofv=rpy1 on 0T, 0<K<s—1

By the induction hypothesis, the solvability condition for v is

S _1\o—k—1 W
> e mo%fw, O d¢
o=k+1 T :

/f €= ) dedn = 0
—li—l) 2\ <y =

for 0 < kK < s — 1. To complete the construction of w, we solve the first-order equation
wz=wv(z) in T, w=ry on JT.
By Theorem 2.2, this equation is uniquely solvable if and only if

1

— [ (OKa(z ¢~ = / o(Q) K (2, C) dé dn = 0.

arT T

Substituting the integral representation of v into this expression leads to the full compatibility
condition for k = 0, completing the induction step.

Finally, by applying the integral representation of v and integrating once more with respect
to Z, we obtain the integral representation of w, matching the formula given in the theorem
forn=k+1.

Therefore, by the principle of mathematical induction, the result holds for all n € N. >

3. The Schwarz Problem for Polyanalytic Functions

In this section, we investigate the Schwarz boundary value problem for first- and higher-
order polyanalytic functions in a triangular domain 7. Starting from the classical case,
we derive an explicit integral representation for the solution and extend it to polyanalytic
functions of arbitrary order.

Theorem 3.1 [14|. The Schwarz boundary value problem
ws = f(z) in T, [Rew]™ (t) =~(t) for t € IT, (14)

with given data f € L1(T;C), and v € C(9T;R), is uniquely solvable. The solution is given

=3 % [ 20 (K0 - o)

vie— - [ 11O dedn -+ [ TR0 dedn. (19

T T
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where

3
=32 [ muo = (16)

— i C—¢€j
J=H arne;

where K1 (z,() and Ko(z,() are the kernels defined in (4).

The solution w(z) in (14) can be expressed more compactly as
w(z) = Shi(2) + T[f](2) +ic, (17)
where the operators S[y] and T'[f] are given by

233% ARG (Iﬁ( e C_Qﬁj) d, (18)

=1 arne

T11)2) =~ [ HOKi(e Q) dgdn - [ TR0 dédn (19)
T T

We now introduce the poly-Schwarz operator S, in the domain T, defined for data
Y0, V1y -y Yn—1 € C(@T,R), as

n— 1 1
Sn[Y0,71, -+ s Yn—1](2) k, Zm /(C—Z+C—Z)k7k(4)
k=0 I=1 0 arney
2
C—€

X (Kl(z, ) — > dc.  (20)

It is clear that for n = 1, this operator reduces to the classical Schwarz operator: So[y] = S[].

3.1. Boundary properties of the Poly-Schwarz operator. We investigate how the
poly-Schwarz operator behaves near the boundary of the domain. The results confirm that it
reproduces the given real-valued boundary data for all relevant derivatives.

Theorem 3.2. If v9,71,...,Yn—1 € C(9T;R), then

n

EED S0, 715+ ¥n-1](2) =0, 2z €T.
< By the definition of the operator S, in (15), we have

S [70?715 cee aanl](Z)

n—l k: 3 1 L 9
Xy [ [ o] (e o - 25 ) «
=0 =1 arnc
nfl k k k B
ye Z(z) e | €+ 000 (Fr(50) - 2 ) e
k=0 = = arne ’
Now define

Y (€) = (¢ + Ok (Q),
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and set

3
Shud( = Y% [ 2wl (Kit0) - 2 ) e @

Thus, we obtain:

n—1, .\ k
Sub-- 101l = X S 3 () 04+ 2 st

Each term S[y;;|(2) is independent of Z, since it is defined via integration over the
boundary with kernels Ki(z,¢) and 74;(¢). Therefore, all Z-dependence is inside the
polynomial (z + z)*=.

Differentiating n-times with respect to z, we obtain:

n n=1, .k k n
5z Sob el = X G 3 () G0 [+ 9] shud o

k=0 T1=0

But for all k — [ < n, the n-th derivative of the polynomial (z + z)¥~! vanishes. Since
k < n—1, we always have k — [ < n, so each term is zero.
Hence,

an
e Snl0y -y n-1](2) = 0. >

Having established the vanishing of the n-th Z-derivative in the domain, we now describe
how the lower-order derivatives of the poly-Schwarz operator behave on the boundary.

Theorem 3.3. If v0,71,...,Yn-1 € C(OT;R), then

I +
{Re [% Snlvo, 71, - - - ,ynl](z)} } t)=m@), tedl, 1=0,....,n—1, (22)

where the operator S,, is defined by equation (15).
<1 We prove the identity for each | =0,1,...,n — 1.
For [ = 0, we simply have
80
@ Sn[WOa RITERE 77n71](z) — Sn[’YO,’Yla cee aanl](Z)-

According to Theorem 3.1, the non-tangential boundary value of its real part satisfies

n—1l, _\k k
(RelS,007m,--- 2l ) (0 = 575 5 () -0 = 0t
k=0

=0

where the functions v ; are defined as in equation (17).
Note that for k& > 1, the term (—t — £ + t + #)*~! = 0. Hence, all terms vanish except
the one with k = 0, giving

{Re[Su[0,- - vm-1](2)] } () = 70().

Thus, equation (19) holds for [ = 0.
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Now, let I = 1,2,...,n — 1. Differentiating under the integral sign (justified by
the continuity of ), we obtain

o' o 1
ﬁsn[WOa"'aWn 1 Z ' Zﬂ'l

k=l 7=1

. / (<—z+<Tz)’f‘lm<>(K1<z,<>— 2 >d<.

C—€j
aTij

Expanding the power term and reorganizing, we get

N—l k 1 k=l B
Z Z (k l> (—(z+ E))kilims[’)’k,m]@), zeT.
—

m

Taking the real part and applying the non-tangential boundary limit, we obtain

{Re [;ZS [0, -+, Yn—1](2 ]} i Sl l:zxk% l)(—t—f)’“"‘mvk,m(t).

k=l

Again, only the term with £ = [ and m = 0 survives since all other terms involve powers
of zero. Hence,

{re [ Zsubo.-i(2)] }+ (8) = 0lt) = (),

which proves equation (19) for alll =0,...,n—1. >

3.2. Pompeiu operator on the triangle. In this section, we introduce the following
area integral defined by

o o
TiIf](2) z_ufo (—2+C=2)" [fOK(,0) + FORa (20| dedn, o

zeT, [=1,2,...,
for functions f € Li(T;C).

The operator 1; is referred to as the Pompeiu-type operator in this context. In particular,
for [ = 1, it reduces to

Ti[f1(z) =T[fl(2), =z€T. (24)
We also define
To[f1(z) = f(2), =z€T, (25)
and this operator satisfies the following relation:
2 1@ =nife). e (26)

This operator family satisfies a recursive relation involving complex conjugate differen-
tiation. The following theorem establishes this fundamental property.

Theorem 3.4. If f € L(T;C), then

0

;Tl[f]( z) = ﬂ,l[f](Z), zeT, 1=12...,n—1 (27)
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< Let f € L1(T;C), and let us consider the operator

nlfl(z) =

(¢=2+C=2)"" [F(OKi(=.0) + FORK(2,0)| den.

Note that B
(—2z+¢—2=(C+¢)—(2+2) =2Re(( - 2),
which is a real-valued function depending smoothly on z. Define
—\ -1
B 2)i=(C—2+C—2) .
Differentiating under the integral sign with respect to z, we obtain

0
gTz

) [ FOK (=) + FIOK:(=C)| dedn.

Now observe that

(9 0 —\-1_ 0 _
(¢2)=o-(C—2+(=2) " = (2Re(¢—2))"
:%(ug—z_z)l—l:_(z_1>(<_z+m)

-2

Thus,
SETl) = (( =) [ (€= T ORI 0 + FORKE O] e
Simplifying the constants, we get
nIE 2+ T2 [FQOK.0) + TRz Q)| ded.

This is exactly the definition of T;_1[f](z). Therefore, we conclude that

0

Tl)() = Talf)(e), s€T.o

Theorem 3.5. Let f € Li(T;C). Then, for each | = 1,2,3,..., the real part of the
Pompeiu-type operator Tj|f] satisfies

{ReTi[f]}" (t) =0, teal,

where {-}" denotes the nontangential boundary limit from within the domain T'.

< Let z € T and consider

Ti[f1(=)

_1) o -
o ) €2 T T FOKG O + TR, O | dedn
T

Note that
(—2+C—2=(C+() —(2+2) =2Re(C - 2),
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so the kernel is real-valued:

(C—z—l—(—z)li1 € R.
Then,

_1) -
ROTf](2) = — 5 [ 2Re(¢ — )/ Re [£(Q)Ka(2,0) + FORale:) ded
T

As z — t € OT nontangentially, the kernel (2Re(¢ — 2))"~! becomes symmetric with
respect to the reflection across the line Re(¢) = Re(t). Due to this symmetry and the regularity
of the data f € L,, we have

li T =0.
i, ReTilf)e) =0

Hence,

{ReTi[f]}T () =0, tedl. >

We now consider the Schwarz-type boundary value problem for the inhomogeneous poly-
analytic equation in the triangular domain.

Theorem 3.6. The Schwarz-type boundary value problem for the polyanalytic equation
Hw(z) = f(z), zeT, feli(T;C), (28)

subject to the boundary conditions
{Re (2w)}T () =~4(t), t€dT, vs € C(OT;R), s=0,...,n—1, (29)

and the integral normalization conditions

2 d
> = / Im(agw(g))C < =c, s§=0,...,n—1, (30)
, — €
=1 arne; !
is uniquely solvable. The solution is given by

n—1

W(Z) = th/Oa'Yla s ,r)/nfl](z) + Tn[f](z) + Z
s=0

(z+27,. (31)

s!

where the operators S, and T,, are defined in equations (15) and (21), respectively, and c¢s € R
are given constants for s =0,...,n — 1.

<1 We aim to solve the boundary value problem
ou(z) = f(z), z€T,
subject to the boundary conditions
{Re (02w)} T (t) = s(t), t€dT, s=0,...,n—1,
and the normalization conditions

Z% / Im (O5w(()) de =c, s$=0,...,n—1.

. C—€
=t arnc;
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We construct the solution as follows:

n—1

w(z) = S0, Y15+ Yn—1](2) + Tn[f](2) + Z (= _;Z)SZ'CS_
s=0
Let us denote:
(2 42)°
wi(2) = Sul10, -+ M-1)(2), wa(2) = Tulfl(2), ws(z) =)
s=0

We will verify that w = wy + wg + w3 satisfies the differential equation and both boundary
conditions.
Step 1: Verify the differential equation. By definition of the operator T}, f], we have

ETalfl(z) = f(2), z€T.
Also, since S, is constructed from boundary data, it is a solution of the homogeneous equation:
92Sn0, -y, m-1](2) =0, =ze€T.
Likewise, ws(z) is a polynomial in z + z, and hence satisfies
fws(z) =0, zeT.

Therefore,

Nw(z) = f(z), zeT.

Step 2: Verify the real part boundary conditions. From the construction
of Sp[v0,---sYn-1], we have

{Re (@2Sul0,- - 1))} () = 7(t), t€OT.
On the other hand, it was previously shown (see Pompeiu operator properties) that
{Re (3T [f1(2) } () =0, t€dl, s=0,...,n— 1
And since ws is a real polynomial multiplied by i, its real part vanishes:
Re (Qiws(2)) = 0.

Hence,
{Re (35w) Y (t) = 7s(t), tedT.

Step 3: Verify the normalization conditions. We compute:
Ojw(z) = Qw1 (z) + Ofwa(z) + iws(z), s=0,...,n—1.

By construction, the imaginary part of 05w, and wy satisfy

3
2
Z— / Im (Qfwy + Ffws) de -=0.
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Meanwhile, the contribution from ws is

SO

ores(z) = e,
I (92s(0)) = S,

and using Cauchy’s theorem and symmetry, it can be shown that the integral condition gives

2 / Im (92w3(¢)) — %

= Cg.
1 U C—Ej 3
= aTNC;j

Thus, the full normalization condition is satisfied. >
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Awnnorarusi. B nannoit pabore uccienyrorcst Kpaesble 3agaun tuna Jlupuxiie u [1lBapria Kax st HEOTHO-
poxsoro ypasuenns: Kommu — Pumana, Tak u 111 TOTHAHATINTHYECKUX YPABHEHUH BHICOKOTO TIOPSI/IKA B HECTAH-
JIApTHON 00JIaCTH, & UMEHHO, B TPEYTrOJbHOI 0bJiacTi, 0OpPa30BAHHON TEpecevueHreM TPeX KPYTOBBIX JTUCKOB
B KOMILJIEKCHOM IIOCKOCTH. Takue obJacTH BHOCST JIONMOJHUTEHHYI0 NeOMETPUUECKYIO CJIOYKHOCTD, TPEOYIO-
YO TIIATETHHOTO aHAJTUTHIECKOTO aHamm3a. [locTpous coorBeTcTBYyIOINE (DYyHKINI-SIPA, 3 JANTHPOBAHHBIE
K TeOMEeTPHUHU O00JIaCTH, Mbl Pa3BUBAEM METObI MHTErPAJIBHBIX OMEPATOPOB, MTO3BOJISIOIINE BBIBOJUTDH sIBHBIE
dOpMyJIBI peleHust sl 3aJaHHbIX TPAHUYHBIX yCJIOBHi. Kpome TOro, Mbl yCTAHABIMBAEM HEOOXOJMMbIE U
JOCTATOYHBIE YCJIOBUS PA3PENIMMOCTH 3TUX 33129 B 3aBUCHUMOCTHA OT COBMECTUMOCTH I'DAHUYHBIX JIAHHBIX U
CBOICTB HEOTHOPOIHBIX WieHOB. Hamr moaxon o600Iaer KJIacCUuIeCKue MeTOJbI, MCIOJIb3yeMble JIJIsi CTaH-
JIAPTHBIX 00JIACTEl, PACIIUpPsisi UX TPUMEHNMOCTD Ha, 60JI1ee CJI0’KHBIE TEOMETPUYIECKNEe CUTYyaIuu. Pe3ysibTarsl,
[IpE/ICTaBJIEHHBIE B JAHHON paboTe, BHOCST BKJIAJ B 0OOJiee MIMPOKYIO TEOPUIO KPAEBBIX 33144 JJIsI CJIOXKHBIX
ypaBHEHMIl B YaCTHBIX IPOM3BOJHBIX W IMPEJIaraloT HOBble MHCTPYMEHTHI JIJIsi PEIleHrs MOJOOHBIX 3a/1ad B
MIPUKJITHON MATEMATUIECKON (PU3UKE U KOMILJIEKCHOM aHAJIH3E.

KirroyeBsble cJioBa: MOJUAHAIUTHIECKHE ypaBHeH s, 3a1a4da [IBapia, 3agada JJupuxie, oneparop THUIIA
Ilommeitto, TpeyrosibHast 00IaCTh.
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