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Abstract. In the paper we study a mixed problem for an antiparabolic equation. Applying
the finite integral transformation to the solution of the mixed problem under considera-
tion, we obtain an appropriate spectral problem. Under certain conditions we study the
spectral problem and establish some expansion formulas. Applying the inverse integral
transformation, we obtain the analytic representation of the mixed problem under con-
sideration.
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1. Introduction

In all its theoretical and applied importance, the mixed problems for integration (of
some) partial linear differential equations for the given boundary and initial conditions
(Problem 1) are one of the current problems of mathematics. For solving Problem 1, one
of the convenient but mathematically unreasonable apparatus, was symbolic calculus and
the method of separation of variables, and also the integral methods

f̃(λ) =

∫ ∞

0

exp(−λt)f(t)dt, (1)

the Laplace transform,

f̃(λ) =

∫ ∞

0

exp(−λ2t)f(t)dt, (2)

the Rasulov transform (see [20]) and others. whose application leads to a parametric
(often called the spectral problem) problem (Problem 2).
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Integral transformations (1) or (2) does not allow a strictly mathematical justification
for transition from Problem 1 to Problem 2 in the sense that Problem 2 is studied along
the entire complex plane (for all complex numbers λ), and for Re(−λ) > 0 the integral
(1) and for Re(−λ2) > 0 the integral (2) “generally speaking” diverge. At the eighties of
the XX century we have proposed a method for applying the finite (limits of integration
of finite numbers) integral transformation [5]

Kf =

∫ t

ε

exp(−λτ)f(τ)dτ, (3)

to the solution of a wide range of (regular and irregular, integro-differential, etc) Problems
1.

We have successfully applied finite integral transformations (3) to the problems of
conjugation of different order hyperbolic systems [10], mixed problems of conjugation of
different order parabolic systems with nonlocal boundary conditions [7], a mixed problem
of conjugation of hyperbolic and parabolic systems mixed [4], problems with integro-
differential conditions for non-classic equations [6], [8], [9], mixed problems with more
general (irregular, integro-differential, order of boundary conditions exceeding the order
of the equation and so on) boundary conditions . In [5] we have offered some parabolic
potentials that allow to solve mixed problems (when the higher derivatives are involved
in the boundary conditions) for second order parabolic equations in the domains with
curvilinear lateral boundaries.

We suggested some generalization of the method of separation of variables and showed
its application to the solution of mixed problems with irregular boundary conditions.

If we study a not self-adjoint mixed problem with separating variables for the equi-
tation

Z1

(
∂

∂t

)
u = Z2

(
∂

∂x

)
u, (4)

then by the Fourier method we look for the non-trivial particular solution of the equation
(4) in the form

u(x, t) = T (t)X(x), (5)

and to determine X(x) we obtain some spectral problem dependent on the parameter λ.
Let ∆(λ) be the denominator of the Green function of this spectral problem. Denote by
m the greatest multiplicity of iteration of the roots of the equation ∆(λ) = 0. We can
show that for m ≥ 2 by the Fourier method it is impossible to solve this mixed problem.
For m ≥ 2 the particular non-trivial solution of the equation (4), unlike (5), is sought in
the form

u(x, t) = exp(λnt)
[
Z0(x) + tZ1(x) + ...+ tm−1Zm−1(x)

]
,

where n is the order of the equation, λ is a parameter, Z0(x), Z1(x), ..., Zm−1(x) are
some functions satisfying the given boundary conditions of the mixed problem. In what
follows, we can find a number of particular non-trivial solutions u = uk(x, t, λk) and then
the solution u = u(x, t) of the mixed problem is represented in the form

u(x, t) =
∑
k

Ckuk(x, t, λk),
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where the unknown coefficients Ck are determined from the initial condition of the mixed
problem.

As we have noted, for solving problems we need to solve the appropriate spectral
problem and obtain an expansion formula of an arbitrary function (from some class) in
eigen (and adjoint) functions of the appropriate spectral problem. Step by step the study
of the spectral problem (in bounded and in unbounded domains) has an independent
character, and a number of works have been devoted (see for example [1], [3], [12]-[14],
[16]-[32]) to this study. To study a spectral problem, it is necessary to obtain the asymp-
totic representation of the system of fundamental (independent) particular solutions of
a homogeneous parametric equation that corresponds to the equations of the spectral
problem. A number of works (see for example [2], [18], [20], [27]) have been devoted to
finding the asymptotics of the system of fundamental (independent) particular solutions
of a homogeneous parametric equation.

In [11] we have studied the asymptotics of the system of fundamental (independent)
particular solutions of the parametric equation

2∑
j=0

aj(x)
djy

dxj
− λ2y = 0, x ∈ [0, 1], (6)

aj(x) ∈ Ck+j ([0, 1]) ,

a2(x) = a(x) +
√
−1b(x), a(x) > 0,

under the constraints

b(x)

a(x)
̸= const. (7)

The constraint (7) is the main constraint that distinguishes the work [11] from [2], [18],
[20], [27]. In [11] (in some part of the λ -plane) the asymptotic representation is ob-
tained for the system of fundamental particular solutions of equation (6), and they are
successfully used for solving mixed problems for parabolic equations.

Let us consider the heat-conductivity equation

∂u

∂t
= q

∂2u

∂x2
, x ∈ (0, 1), t ∈ (0, T ).

In ordinary materials, the coefficient q is always positive (energy dissipates). The negative
coefficient (q < 0) would mean that heat is spontaneously concentrated in hot spots
that violates the second low of thermodynamics. Such effects are encountered only in
specific composite materials whose properties are determined by resonance properties
of its constituent elements, so called meteoatoms, but not by a periodic structure that
determines the functional of photonic crystals or active systems with external influx of
energy [15]
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2. Main Results

1. We study mixed problem (8)-(10) for antiparabolic equation (8). The significant
difference of an antiparabolic equation from parabolic equations (in the sense of I. G.
Petrovsky) is that the heat conductivity factor on multiparabolic equations is negative ,
that make it quite difficult to solve such problems.

2. Boundary conditions involve higher derivatives
(
∂u
∂t

)
and the derivatives exceeding

the order of the equation
(

∂2u
∂t∂x

)
.

3. It is impossible to solve the considered mixed problem for antiparabolic equations
by the Rasulov contour integral method [20] (by integral transformation (2) and the
Laplace integral transformation (1).

4. For solving the considered mixed problem (8)-(10), by using the integral transfor-
mation (11), the method of finite integral transformation [5] is applied.

5. For all complex numbers λ because of finiteness of the integration limits in (11)
make it possible to strictly mathematically justify the transitions from the mixed problem
(8)-(10) to parametric problem (12), (13) (or (15), (16)).

6. Under certain conditions, it is proved that if the function u = u(x, t) is a classic so-
lution of problem (8)-(10), it satisfies the integro-parametric equation (21) (see Theorem
1).

7. Theorems 2, 3, 4, 5 and 6 are established for the parametric (spectral) problem
(15), (16).

8. Using the results of Theorems 2-6, under certain conditions it is proved that if for
the antiparabolic equation the mixed problem (8)-(10) has a classic solution u = u(x, t),
then

i) this solution is unique;
ii) this solution is represented by formula (29);
iii) if the limit involved in (29) does not exist, or it exists but the function u = u(x, t)

determined by formula (29) is not a class solution of problem (8)-(10), this problem does
not have a classic solution (see Theorem 7).

9. Imposing definite constraints on the data of problem (8)-(10) it is proved that the
function u = u(x, t) determined by formula (29) (or (30)) (for antiparabolic equation (8),
in fact is a classic solution of the considered mixed problem (8)-(10) (see Theorem 8).

3. Problem Statement

Find the classic solution of the following antiparabolic equation

∂u

∂t
= −lu+ F (x, t), 0 < x < 1, 0 < t < T, (8)

satisfying the boundary conditions

Si

(
∂

∂t

)
u ≡

(
αi0u+ αi1

∂u

∂x
+ αi2

∂u

∂t
+ αi3

∂2u

∂x∂t

)
x=0

+
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+

(
βi0u+ βi1

∂u

∂x
+ βi2

∂u

∂t
+ βi3

∂2u

∂x∂t

)
x=1

= γi(t), 0 < t < T, i = 1, 2, (9)

and the initial condition
u|t=0 = f(x), x ∈ (0, 1), (10)

where

lu = a2(x)
∂2u

∂x2
+ a1(x)

∂u

∂x
+ a0(x)u,

T (T > 0), αis, βis are known numbers, a2(x), a1(x), a0(x), F (x, t), γi(t), f(x) are known
functions, u = u(x, t) is the desired classic solution.

10. Let a2(x) = p(x)
(
c1 +

√
−1c2

)
, p(x) > 0, p(x) ∈ C2 ([0, 1]) ; c1 (c1 > 0), c2 be

constant numbers; a1(x) ∈ C1([0, 1]), a0(x) ∈ C ([0, 1]) .
20. Let f(x) ∈ C1 ([0, 1]) , and the functions F (x, t), γ1(t), γ2(t) be continuous for

0 ≤ x ≤ 1, 0 ≤ t ≤ T.
Denote by U a class of functions u = u(x, t) satisfying the constraints:

i) u(x, t), ∂u(x,t)∂x are continuous for 0 ≤ x ≤ 1, 0 ≤ t < T ;

ii) ∂u(x,t)
∂t , ∂

2u(x,t)
∂x2 , ∂

2u(x,t)
∂x∂t are continuous for 0 ≤ x ≤ 1, 0 < t < T .

Definition. We say that the function u = u(x, t) is a classic solution of the mixed
problem (8)-(10) if:

1. u(x, t) ∈ U,
2. the function u = u(x, t) satisfies the equalities (8)-(10) in the usual sense.

4. Solution

Let us assume a priori that the problem (8)-(10) has a classic solution and this solution
u = u(x, t) is compared in (8)-(10). Then, using the finite integral transformation

Kε(φ) =

∫ t

ε

exp(λ2τ)φ(τ)dτ, (11)

(where ε (ε > 0) is some positive number, λ is any complex number) to (8)-(10), we have

(
l − λ2

) ∫ t

ε

exp(λ2τ)u(x, τ)dτ = exp(λ2ε)u(x, ε)− exp(λ2t)u(x, t)+

+

∫ t

ε

exp(λ2τ)F (x, τ)dτ, 0 < x < 1, 0 < ε < t < T, (12)

Si(−λ2)
∫ t

ε

exp(λ2τ)u(x, τ)dτ = γ̃i(λ, t, ε), 0 < ε < t < T, i = 1, 2, (13)

where
γ̃i(λ, t, ε) = γ̃i1(λ, t, ε)− exp(λ2t)vi(t),

γ̃i1(λ, t, ε) =

∫ t

ε

exp(λ2τ)γi(τ)dτ + exp(λ2ε){αi2u(x, ε)/x=0+
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+αi3
∂u(x, ε)

∂x

/
x=0

+ βi2u(x, ε)/x=1 + β i3
∂u(x, ε)

∂x

/
x=1

}
,

vi(t) = αi2u(x, t)/x=0 + αi3
∂u(x, t)

∂x

/
x=0

+ βi2u(x, t)/x=1+βi3
∂u(x, t)

∂x

/
x=1

. (14)

For solving the problem (12), (13) at first we consider the following appropriate
parametric problem:

(l − λ2)y = ψ(x), x ∈ (0, 1), (15)

Si(−λ2)y = χi, i = 1, 2, (16)

where ψ(x) ∈ C([0, 1]) and χi are arbitrary numbers.
According [1]-[3], [12], [32] under constraints 10 of the homogeneous equation, cor-

responding to (15) for |λ| ≥ R (R is a rather large positive number) has a system of
independent particular solutions yj(x, λ), (j = 1, 2) represented by the formulas

dk

dxk
yj(x, λ) = λk exp (λθj(x))

{
gj0(x)

(
d

dx
θj(x)

)k

+
1

λ
Ejk(x, λ)

}
,

x ∈ [0, 1], |λ| ≥ R, j = 1, 2, k = 0, 1,

where

θj(x) = (−1)j
∫ x

0

1
/√

a2(ξ) dξ,

gj0(x) =
(√

−1
)j 4

√
a2(x) exp

(
−1

2

∫ x

0

a1(ξ) /a2(ξ) dξ

)
,

Ejk(x, λ) are some functions (with respect to x are continuously differentiable for x ∈
[0, 1] and with respect to λ is analytic for |λ| ≥ R) satisfying the inequalities |Ejk(x, λ)| ≤
const, for x ∈ [0, 1], |λ| ≥ R.

Denote by ∆(λ) a denominator of the Green function G(x, ξ, x) of the parametric
problem (15), (16) (see [5], [18], [20], [27]).

According to [5], for

∆(λ) ̸= 0, (17)

the problem (15), (16) has a unique solution and it is represented by the formula

y(x, λ) = g(x, λ, χ1, χ2) +

∫ 1

0

G(x, ξ, λ)ψ(ξ)dξ (18)

(for the expressions g(x, λ, χ1, χ2), G(x, ξ, λ) and ∆(λ) (see [5]) in which explicit repre-
sentations of these functions are given by the system of independent particular solutions
y1(x, λ) and y2(x, λ)).

Remark 1. Under condition (17) if for the function y(x, λ) (y(x, λ) ∈ C2([0, 1]), ψ(x),
(ψ(x) ∈ C([0, 1])) and for the numbers χ1, χ2 the equalities (15), (16) are fulfilled, then
the equality (18) is also fulfilled, and vice-versa.
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Consequently, under condition (17), from (12), (13) according to formula (18) we
obtain: ∫ t

ε

exp(λ2τ)u(x, τ)dτ = g(x, λ, γ̃1(λ, t, ε), γ̃2(λ, t, ε))+

+

∫ 1

0

G(x, ξ, λ)
{
exp(λ2ε)u(ξ, ε)− exp( λ2t)u(ξ, t)+

+

∫ t

ε

exp(λ2τ)F (ξ, τ)dτ

}
dξ, 0 ≤ x ≤ 1, 0 < ε < t < T. (19)

In (19) as ε→ +0 passing to limit and using the initial condition (10), we obtain∫ t

0

exp(λ2τ)u(x, τ)dτ = − exp(λ2t)g(x, λ, v1(t), v2(t))−

− exp(λ2t)

∫ 1

0

G(x, ξ, λ)u(ξ, t)dξ + F(x, t, λ), 0 ≤ x ≤ 1, 0 < t < T, (20)

where
F(x, t, λ) = g(x, λ, µ1(λ, t), µ2(λ, t))+

+

∫ 1

0

G(x, ξ, λ)

{
f(ξ) +

∫ t

0

exp(λ2τ)F (ξ, τ)dτ

}
dξ

µi(λ, t) =

∫ t

0

exp(λ2τ)γi(τ)dτ + αi2f(0) + αi3f
′(0) + βi2f(1) + βi3f

′(1); (i = 1, 2).

Multiplying the both hand sides of (20) by λ exp(−λ2t) and grouping the addends, we
obtain

λ

∫ t

0

exp(−λ2(t− τ))u(x, τ)dτ + λg(x, λ, v1(t), v2(t))+

+λ

∫ 1

0

G(x, ξ, λ)u(ξ, t)dξ = λ exp(−λ2t)F(x, t, λ), 0 ≤ x ≤ 1, 0 ≤ t < T. (21)

Thus, we established the following theorem.

Theorem 1. Under constraints 10, 20 and (17) if the function u = u(x, t) is a classic
solution to the mixed problem (8)-(10), then it satisfies the integro-parametric equation
(21).

30. Let boundary conditions (16) for the equation (15) be regular [18], [20], [27].
According to [20], [27] we have the following theorem.

Theorem 2. Under constraints 10 and 30, the characteristical determinant ∆(λ) of the
Green function G(x, ξ, λ) of problem (15), (16) has a denumerable set of zeros that can
be arranged into 2µ groups. The values of the s-th group lie in the finite width strip Πs,
containing the ray ds, and all these rays are arranged in the sectors

π

4
< arg λ < 3

π

4
,
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5
π

4
< arg λ < 7

π

4
.

If from the λ-plane we throw out the interior of small circles of radius δcentered at
the zeros of the determinant ∆(λ) (the set of all poles G(x, ξ, λ) is the subset of all zeros
∆(λ)), then in the remaining part we have the inequality∣∣λ−d∆(λ) exp(−λω)

∣∣ ≥ Nδ,

where Nδ is a positive number dependent only on δ.
The number of zeros approaching as they move away from the origin of coordinates

of the λ-plane, is limited, moreover, the zeros λ
(s)
n (of the s-th group) of the function

∆(λ) allow the asymptotic representation∣∣∣λ(s)n

∣∣∣ = 2nπ

mσs −m1s

(
1 +O

(
1

n

))
.

The zeros of the characteristical determinant ∆(λ) are the poles of the solution y(x, λ)
of the problem (15), (16).

Using the results of Theorem 2 in [5], [18], [20], [27] it is shown that all the zeros
of the characteristical determinant ∆(λ) can be surrounded by the circles Oδ of small
radius δ centered in the zeros of this determinant, and we can chose a sequence of closed
expanding contours of non-intersecting circles Oδ (this time mesΓν = O(rν), rν is the
distance of the nearest point of the contour Γν from the beginning of the λ plane), the
following expansion theorem is valid.

Theorem 3. Under constraints 10 and 30 for any constraints and Hölder continuous
(except finitely many points in which it can have discontinuities of first kind) ψ(x) with
respect to x ∈ [0, 1] for 0 < x < 1 we have the following expansion formula:

− 1

2π
√
−1

lim
ν→∞

∫
Γν

λdλ

∫ 1

0

G(x, ξ, λ)ψ(ξ)dξ =
1

2
(ψ(x− 0) + ψ(x+ 0)) . (22)

Remark 2. The Green function G(x, ξ, λ) can be represented in the form [5]

G(x, ξ, λ) = P (x, ξ, λ) +Q(x, ξ, λ),

where P (x, ξ, λ) is a fundamental solution of equation (15) (see for example [5]) and it
is completely unrelated to the boundary conditions (16). For example, for the equation

y′′ − λ2y = ψ(x), x ∈ (0, 1),

the fundamental solution P (x, ξ, λ) will be

P (x, ξ, λ) =

− 1
2λ exp(−λ |x− ξ|) for Reλ ≥ 0,

1
2λ exp(λ |x− ξ|) for Reλ ≤ 0.

Let rν be an arbitrary positive number satisfying the condition 0 < r1 < r2 < ...; and
lim
ν→∞

rν = ∞. In what follows, let Oν = {λ : |λ| = rν} .
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We have the following lemma on inversion formula.

Lemma 1. Under constraints 10 (if desired this constraint can be relaxed) for any
constraints and Hölder continuous (except finitely many points in which it may have first
order discontinuity) ψ(x) with respect to x ∈ [0, 1], for 0 < x < 1 we have the following
inversion formula:

− 1

2π
√
−1

lim
ν→∞

∫
Oν

λdλ

∫ 1

0

P (x, ξ, λ)ψ(ξ)dξ =

= − 1

2π
√
−1

lim
ν→∞

∫
Γν

λdλ

∫ 1

0

P (x, ξ, λ)ψ(ξ)dξ =
1

2
(ψ(x− 0) + ψ(x+ 0)) .

Consequently, satisfiability of Theorem 3 (on the formula of expansion of the arbitrary
function in series thorough the function G(x, ξ, λ)) is equivalent to the satisfiability of
the following lemma for an arbitrary function on the formula of expansion of zero in a
series through the function Q(x, ξ, λ).

Lemma 2. Under constraints 10 and 30, for any constraints and Hölder continuous
(except finitely many points in which it can have first order discontinuity) which respect
to ψ(x) for x ∈ [0, 1], 0 < x < 1 we have the following formula on expansion in zero:

0 = lim
ν→∞

∫
Γν

λdλ

∫ 1

0

Q(x, ξ, λ)ψ(ξ)dξ.

Further, in [5], it is shown that there exists a rather large positive number R and a
rather small positive number δ that in the domain

Rδ =
{
λ : |λ| ≥ R, |arg λ| ≤ π

4
+ δ

}
,

the inequality (17) is fulfilled, and consequently, the functions G(x, ξ, λ) and
g(x, λ, χ1, χ2) are analytic functions in the domain Rδ.

The following theorem was proved in [5].

Theorem 4. Under constraints 10 and 30 (if desired, this constraint can be relaxed, i.e.
the constraint “regularity” can be replaced by the constraint “well-posedness” [5]) for any
bounded and Hölder continuous (except finitely number of points in which it may have
discontinuities of first kind) ψ(x) with respect to x ∈ [0, 1] for 0 < x < 1 we have the
following inversion formula:

2
√
−1

π + 4δ

∫
L

λdλ

∫ 1

0

G(x, ξ, λ)ψ(ξ)dξ =
1

2
(ψ(x− 0) + ψ(x+ 0)) ,

where L is an infinite smooth line in Rδ a sufficiently distant part of which coincides
with continuations of the rays arg λ = ±

(
δ + π

4

)
, moreover, in (14) the integral along

the lines L is understood in the sense of the main meaning.

Using the results of Theorem 2, we easily prove the following theorem.
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Theorem 5. Under constraints 10 and 30 , for any numbers χ1 and χ2 at 0 < x < 1
we have the equality

lim
ν→∞

∫
Γν

λg(x, λ, χ1, χ2)dλ = 2

∫
L

λg(x, λ, χ1, χ2)dλ. (23)

In [5] the following vanishing theorem was proved.

Theorem 6. Under constraints 10 and 30 (constraint 30 can be relaxed, i.e. the “regu-
larity” condition can be replaced by the “well -posedness” condition [5]) for any numbers
χ1, χ2 and for any integers m,n, p and for 0 < x < 1 we have the following vanishing
formula: ∫

L

λmg(x, λ, λnχ1, λ
pχ2)dλ = 0. (24)

Under constraints 10 and 30 using formulas (23) and (24) for 0 < x < 1 we have

lim
ν→∞

∫
Γν

λg(x, λ, χ1, χ2)dλ = 0, (25)

where χ1 and χ2 are arbitrary numbers, and consequently,

lim
ν→∞

∫
Γν

λg(x, λ, v1(t), v2(t))dλ = 0, 0 < x < 1. (26)

According to the expansion formula (22) we have

− 1

2π
√
−1

lim
ν→∞

∫
Γν

λdλ

∫ 1

0

G(x, ξ, λ)u(ξ, t)dξ = u(x, t), 0 < x < 1. (27)

Further, due to analyticity of the integrand function we obtain∫
Γν

λdλ

∫ t

0

exp(−λ2(t− τ))u(x, τ)dτ = 0. (28)

Taking into account formulas (26), (27) and (28) in (25) we have

u(x, t) = − 1

2π
√
−1

lim
ν→∞

∫
Γν

λ exp(−λ2t)F(x, t, λ)dλ, 0 < x < 1, 0 < t < T. (29)

Thus, we established the following theorem.

Theorem 7. Under constraints 10, 20 and 30, if for the antiparabolic equation the mixed
problem (8)-(10) has a classic solution u(x, t), then:

1. it is unique;
2. this solution is represented by the formula (29);
3. if the limit contained in (29) does not exist, or it exists, but the function u(x, t)

determined by formula (29) is not a classic solution of the problem (8)-(10), then this
problem does not have a classic solution.
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Imposing certain constraints on the data of problem (8)-(10), by the method stated
in [5], we can be convinced that the function u(x, t), determined by formula (29), in fact
is a classic solution of problem (8)-(10).

We explain what has been said using the following model case.
40. Let for 0 ≤ x ≤ 1, 0 ≤ t ≤ T a2(x) ≡ a2, a1(x) ≡ 0, a0(x) ≡ 0, F (x, t) ≡ 0,

γi(t) ≡ 0 (i = 1, 2), where a2 is a constant number.
50. Let

S1

(
∂

∂t

)
u ≡ u/x=0, S2

(
∂

∂t

)
u ≡ u/x=1.

60. Let

f(x) =

∞∑
k=1

bk exp(−a2k2π2T ) sin kπx,

where bk are some numbers satisfying the inequalities

|bk| ≤ Akm, k = 1, 2, ...,

A (A > 0),m are some numbers.
We have the following theorem.

Theorem 8. For Rea2 > 0, T > 0 if constraints 40, 50 and 60 are fulfilled (if desired,
this constraint can be relaxed), then for an antiparabolic equation the mixed problem
(8)-(10) has a unique classic solution and it is represented by the following formula:

u(x, t) =

∞∑
k=1

(
2

∫ 1

0

f(ξ) sin kπξdξ

)
exp(a2k2π2t) sin kπx, 0 ≤ x ≤ 1, 0 ≤ t < T. (30)

Proof. Under constraints 40 and 50, calculating the residues contained in (29) for solving
problem (8)-(10) we have formula (30). Further, taking into account constraint 60 in
(30), we can easily be convinced that the function u(x, t) determined by formula (30)
is a classic solution of problem (8)-(10). Under constraints 40,50 and 60 the unique-
ness of the solution of the mixed problem (8)-(10) follows from the above Theorem 7.

◀
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4. Gasymov É.A. On the theory of mixed problems of conjugation for systems of various
types. Dokl. Akad. Nauk Azerb. SSR, 1981, 37 (2), pp. 12-18 (in Russian).



14 Application of the finite integral transformation method
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