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The paper discusses a homogeneous one-dimensional pseudodifferential 

equation with a symbol of the form 

( ) 0
1

, ( ) th ( )
2

N

k k
k

A x A x i Aπ αβξ ξ λ ξ
α=

⎛ ⎞= + − +⎜ ⎟
⎝ ⎠

∑   

( , , kx ξ λ ∈\ , 0,α >  1 1,β− < <  1,2, ,k N= … ),  
where ( )kA ξ  ( 0,1, , )k N= …  are locally integrable functions from class of 
symbols of non-negative order r . 

The method of bringing the pseudodifferential equation to a system of one-
dimensional singular integral equations with Cauchy’s kernel is proposed. 

Keywords: pseudodifferential operator, factorization of matrix-function. 

 
10. The paper is devoted to the study of one-dimensional pseudodifferential 

operators  1( ) ( )x xA x D F A x Fξ ξξ−
→ →, = ,   with ( ) ( ) ( ) ( )0

1
1

N

k k
k

A x A x Aξ ξ ϕ λ ξ
=

, = + + ,∑  

( )x ξ, ∈R  symbols, where ( ) th
2k kx x iπ αβϕ λ λ

α
⎛ ⎞, = − +⎜ ⎟
⎝ ⎠

 ( 0 1 1x α β∈ , > ,− < < ,R  

kλ ∈ ,R  1 2 )k … N= , , , . It is assumed that ( ) 0
k rA Sξ ∈  ( 0,1 ), Nk = …  for some 

0r ≥ , where 0
rS  is a set of locally integrable on R  functions f , which 

correspond to the following condition: ( )1
r

f c ξ≤ .+  
Earlier, the cases of 0r =  and 1N =  had been discussed in [1] and [2] 

correspondingly. In this paper the study of solvability of equation ( ) 0A x D y, =  is 
brought to solvability of some characteristic system of one-dimensional singular 
integral equations with Cauchy’s kernel. Theory of matrix singular integral 
operators is currently quite well developed (e.g. see [3–7]). 

                                                 
∗ E-mail:  smnvhn@yahoo.com 



Proc. of the Yerevan State Univ.  Phys. and Mathem. Sci., 2009, № 2, p. 8–15.  
 

9 

20. Let ( )rH R   ( )r∈R   be  the  Sobolev–Slobodetsky  space  of  genera-

lized  functions  u ,  the  Fourier   transformation  �u   of  which  belongs  to  the 
space  2 ( (1 ) )rL x, + | |R .  Below,  we  denote  by  uΛ   the  operator  of  multi-
plication   by   matrix-function  u   ( )u y uyΛ = .   It   is   well   known   (e.g. see [8])   
that a pseudodifferential operator ( )A x D,  with symbol ( )A x ξ, :  

( ) ( ) � ( )ixA x D u e A x u dξ ξ ξ ξ
∞

−

−∞

, = ,∫  ( )( )0u C∞∈ R  may be extended up to a 

continuous  operator  from  ( )rH R  to ( )2L R .  We  assume  below  that  ( )A x D,  

acts on ( )rH R . For a function y , defined on ( )0+ = ,+∞R  through k yγ  

( 0 1 )k … N= , , , ,  we  introduce  the  function  ( )ks x xe y eα ,  where ( 1) 2σ α β= + /  
and k ks iσ λ= +  ( )0λ ∈R . It is obvious, that the operators kγ  are continuous 

mappings  from  2 ( )L ρ+,R   to ( )2L R ,  where  ( ) ( 1 1)t tβρ β= − < <   for  0t ≥ . 
1( ) lnh x xα−=  ( )x +∈R  and ( ) ( )1

r
Φ ξ ξ= +  are given. We define 

functions Ψ , ( 0 1 )k k … NΨ = , , ,  as hΨ Φ= D , k kA hΨ = D . Let ( )rM R  be some 
direct complement to linear space ( )rH R  in space ( )2L R , and 

1 2 ( ) ( )rL Hπ : →R R , 2 2 ( ) ( )rL Mπ : →R R  be operators of projecting linked with 

1 2y y yπ π+ =  for 2 ( )y L∈ R . Let’s define spaces 1
2{ ( )}k kW f f LΨ ρ−

+= ; ∈ ,R  

( 1 2 )k N= , ,..., , 1
2{ ( )}W f f LΨ ρ−

+= ; ∈ ,R  and operator  3 2 ( )W Lπ ρ+: → ,R  
acting  identically  on  2 ( )L Wρ+, ∩R .  Let  SΓ   be  operator  of  singular 

integration  along  the  contour Γ ,  i.e.  1( )( ) ( ) ( )dS y t v p y t
i tΓ

Γ

ττ Γ
π τ

= . . ∈ .
−∫  

Let’s define the functions { }( ) exp ln ( 1 2 )l k
k l t i t k l … Nλ λ

α
−

,Δ = , = , , , . Consi-

der a collection of operators: ( )21 ( )N
rL Hω ρ+: , →R R , ( )22 ( ) N

rH L ρω +: → ,R R , 

( )23 ( )N
rL Mω ρ+: , →R R , ( )1 24 2

N
NW W W Lω ρ+: ⊕ ⊕ ⊕ → ," R  and 

( )( )5 1 2 2: ,N
NW W W L tω ρ−⊕ ⊕ ⊕ → \"  ( )\− +=R R R  defined by the following 

equalities:  
1 1 1

1 1 1 2 11 ,NF F Fπ γ π γ π γω − − −⎡ ⎤= ⎣ ⎦"  

( ) ( )
( )

( )

1 1
1 0 1 1

1
2 2

1

2

N N

FA D S FA D

S FA D

S FA D

γ γ

γ
ω

γ

+

+

+

− −

−

−

⎡ ⎤+
⎢ ⎥
⎢ ⎥

= ,⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

#

R

R

R

 1 1 1
2 1 2 2 23 ,NF F Fπ γ π γ π γω − − −⎡ ⎤= ⎣ ⎦"  
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1
1

1
2

1

4

0 0

0

0
0 0

N

Ψ

Ψ

Ψ

Λ

ω
Λ

Λ

⎡ ⎤
⎢ ⎥−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥

−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥−
⎢ ⎥⎣ ⎦

= ,

"

% #

# % %
"

  

5 5
11 1

5
5 5

1

,
N

N NN

ω ω
ω

ω ω

⎡ ⎤
⎢ ⎥

= ⎢ ⎥
⎢ ⎥
⎣ ⎦

"
# #

"
 

where operators ( )( )2
5
ij

N
jW L tω ρ−: → , | |R  ( 1 2 )i j N, = , ,...,  are defined by 

equalities  ( )1
5

3
1

0
0

1( )( ) ( ) ( )
j

jiij
dv t vAi tΨ Ψ

ττ π Λ γ γ Λ τω
π τ

−

∞
−= ,

−∫ �   and  1
,0i i iA ΨΨ −= Δ�  

on +R . Note, that pseudodifferential operator ( )A x D,  

( ) ( ) ( ) ( )( )r r rA x D H H M, : → ⊕R R R  could  be  represented by  the  equality  

( ) 1(

2

) 2

3

rHI
A x D

ωω

ω ω

+⎡ ⎤
, = .⎢ ⎥

⎣ ⎦

R  

Let’s also consider the linear operators 
( ) ( )( )12 2 2( ) ( ) ( )N N

r r rT L M L t H Mρ ρ+ −: , ⊕ ⊕ , | | → ⊕R R R R R ,  

( )( )21 1 2 2( ) N
r NT H W W W L tρ−: → ⊕ ⊕ ⊕ ⊕ , | |"R R ,  

( ) ( )( ) ( )( )22 2 2 1 2 2( ) ,N N N
r NT L M L t W W W L tρ ρ ρ+ − −: , ⊕ ⊕ , | | → ⊕ ⊕ ⊕ ⊕ , | |"R R R R  

11 ( ) ( ) ( )r r rK H M H: ⊕ →R R R ,  

( )( )12 1 2 2 ( )N
N rK W W W L t Hρ−: ⊕ ⊕ ⊕ ⊕ , | | →" R R ,  

( ) ( )( )21 2 2( ) ( ) ( )N N
r r rK H M L M L tρ ρ+ −: ⊕ → , ⊕ ⊕ , | |R R R R R ,  

( )( ) ( ) ( )( )1 2 2 2 2( ) ,N N N
N rK W W W L t L M L tρ ρ ρ− + −: ⊕ ⊕ ⊕ ⊕ , | | → , ⊕ ⊕ , | |� " R R R R  

defined by equalities 

( )( )2

11
41 4 2

11
3 5 45 4 2

12 21 22
( )

0 00 0
0 0 NrM L t

T T T
I I ρ

ωω ω ω
ω ω ωω ω ω

−

−⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥,⎣ ⎦

−

|
−

|
−

⎡ ⎤−⎡ ⎤ −
= , = , = ,⎢ ⎥⎢ ⎥− −⎢ ⎥⎣ ⎦ ⎣ ⎦R R

 

[ ]11 (

2

1) 1 142 2 ( )

0
0 0 0

0 0
r rH MK I K K I

ω
ωω

⎡ ⎤
⎢ ⎥⎡ ⎤= , = , = ,⎢ ⎥⎣ ⎦
⎢ ⎥
⎣ ⎦

R R  

( )( )2

4 2 1 4

3 4

5 ,

0
0 .

NL t

K
I ρ

ω ω ω ω
ω ω
ω

−

⎡ ⎤+⎢ ⎥
= ⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦\

�  

By direct calculation it is easy to verify the equality 

( ) 1
11 1212

2121 22

.
K KA x D T
K KT T

−
⎡ , ⎤ ⎡ ⎤

=⎢ ⎥ ⎢ ⎥
⎣ ⎦⎣ ⎦ �  

The next lemma follows from the results of the paper [2]:  
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Lemma 1. Spaces ( )KerA x D,  and KerK�  are isomorphic, besides the 

following equalities are true ( ) ( )12 21Ker Ker Ker KerA x D K K K T A x D, = , = , .� �  

30. Operator ( )1
1 2 2

N
NU W W W W L ρ−

+: ⊕ ⊕ ⊕ → ⊕ ," R is defined through 
the following equality: 

1 1 1 1
1 2 3

1
2

1
3

1

1 11 1
0 1 2 3 00 0

0 0 0

0 0

0
0 0 0

N

N

N

U

Ψ Ψ Ψ ΨΨ Ψ Ψ Ψ

Ψ

Ψ

Ψ

Λ γ γ Λ Λ γ γ Λ Λ γ γ Λ Λ γ γ Λ

Λ

Λ

Λ

⎡ ⎤
⎢ ⎥

− − − −⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥−
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥

−⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥−
⎢ ⎥⎣ ⎦

− −− −

= .

"

"

% #

# # % %
"

 

Let’s define also the operator ( )( ) ( )( )2 2
N N

M NK S L t L tΛ Λ ρ ρ= + : , | | → , | |R R R , 
where   

1 1
1 0 0 1 0 11 2 1 3

0 1 0 0
,0 0 1

0
0 0 0 1

N

M

Ψ Ψ Ψ− −
, , ,, ,

⎡ ⎤Δ + Δ −Δ −Δ −Δ
⎢ ⎥
⎢ ⎥
⎢ ⎥=
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎣ ⎦

"

"
% #

# # % %
"

 

1
1 1 0

1
2 2 0

1
0

0 0

0 0

0 0N N

N

ΨΨ

Ψ Ψ

Ψ Ψ

−
,

−
,

−
,

⎡ ⎤Δ
⎢ ⎥

Δ⎢ ⎥= ⎢ ⎥
⎢ ⎥
⎢ ⎥Δ⎣ ⎦

"
"

# # #
"

 

on +R , and correspondingly equal to unit and zero matrices on −R .  

Lemma 2. If vector-function ( )Tz z z+ −= , , where 1 2 Nz W W W+ ∈ ⊕ ⊕ ⊕"  

and ( )( )2
Nz L tρ− −∈ , | |R , is a solution of the equation 0Kz =� , then vector-function 

u , being equal to  Uz+  on +R  and to z−  on −R , is a solution of equation 0Ku = . 
Vice  versa,  if  vector-function  u   is  a  solution  of  the  equation  0Ku = , 

then vector-function z , being  equal  to  1U u−  on +R   and  to  u   on  −R ,  is  a  
solution  of  the  equation  0Kz =� .  

Proof. First of all let’s note that for the function f , defined on +R , the 

condition ( )2f L ρ+∈ ,R  is equivalent to ( )1
1

0 rF f HΨγ Λ −
− ∈ R . Indeed, let 

( )1
1

0 rF f HΨγ Λ −
− ∈ R , consequently ( ) ( )1

1
0 2D F f LΨΦ γ Λ −

− ∈ R . Hence  

( ) ( )1 1
1 1 1

0 0 0 0 2F D F f f f LΦΨ Ψγ Φ γ Λ γ Λ γ Λ ρ− −
− − −

+= = ∈ ,R . 

 Vice versa, let  ( )2f L ρ+∈ ,R . Consequently ( )1
0 2F f Lγ− ∈ R , and therefore 

( ) ( )1 1
1 1 1 1

0 0 0 rD F f F f F f HΦ ΨΦ γ Λ γ γ Λ− −
− − − −= = ∈ R .  
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For the vector-function ( )Tz z z+ −= , , which is the solution for the equation 0Kz =� , 
the following equalities are true:  
                        4 2 1 4 3 4 50 0 0z z z z zω ω ωω ω ω ω+ + + + −+ = , = , + = .                       (1) 

Let 1 2
T

NUz u u u+ + +⎛ ⎞
⎜ ⎟+ ⎝ ⎠

= , ,..., .  Since  from  the  second  equality  of  (1)  it  follows 

that ( )1
1

0 1 rF u HΨγ Λ −
− + ∈ R ,  then  ( )1 2u L ρ+

+∈ ,R .  From  the  definitions  of 

spaces ( 2 )kW k N= ,...,  it follows that ( )2ku L ρ+
+∈ ,R  ( 2 )k N= ,..., . Thus 

( )( )2
Nu L tρ∈ , | |R . First equality (1) could be represented in the following form:  

           

( )
( )

( )

1 1

1

1

1 1 1 1 1
1 0 1 1 0 1 0 1 1 2 2 1

1 1
1 1 1 0 1

1 1
1 0 1

0,

0 ( 2 ).

N N

k k k

u FA D F u u u

S FA D F u

u S FA D F u k N

Ψ Ψ

Ψ

Ψ

γ γ Λ γ π γ Λ γ γ γ γ

γ π γ Λ

γ π γ Λ

− −

−
+

−
+

− + − − + − + − +

− − +

+ − − +

+ − − − +

+ =

+ = = ,...,

"

R

R

       (2) 

Taking into account that  1 1
1 1

1 0 1 0 1F u F uΨ Ψπ γ Λ γ Λ− −
− + − += , we find 

           

( )
( )

( )

1 1

1

1

1 1 1 1 1
1 0 1 1 0 0 1 1 2 2 1

1 1
1 1 0 1

1 1
0 1

0,

0 ( 2 ).

N N

k k k

u FA D F u u u

S FA D F u

u S FA D F u k N

Ψ Ψ

Ψ

Ψ

γ γ Λ γ γ Λ γ γ γ γ

γ γ Λ

γ γ Λ

− −

−
+

−
+

− + − − + − + − +

− − +

+ − − +

+ − − − +

+ =

+ = = ,...,

"

R

R

           (3) 

Third equality (1) could be represented in the form  

                            ( )3 1
0

1 ( ) ( ) 0 1kk
du z k NAi t
ττ π τ

π τ

∞
+ −⎛ ⎞

⎜ ⎟
⎝ ⎠

+ = = ,..., .
−∫ �             (4) 

Now taking into account that  3 1 1u uπ + += , we find 

                               ( )1
0

1 ( ) ( ) 0 1kk
du z k NAi t
ττ τ

π τ

∞
+ −+ = = ,..., .

−∫ �                          (5) 

The equalities (3) and (5) means that 0Ku = .  

Let now 0Ku = . Then, if 1 2 N
T

u u u u+ + +⎛ ⎞
⎜ ⎟+ ⎝ ⎠

= , ,..., is equal to vector-function u  

on +R , and 1 2 N
T

z z z z− − −⎛ ⎞
⎜ ⎟− ⎝ ⎠

= , ,..., is equal to vector-function u  on −R , the equality 

0Ku =   is  equivalent  to  (3)  and  (5). Taking into account that ( )1 2u L ρ+
+∈ ,R , 

we find that ( )1
1

0 1 rF u HΨγ Λ −
− + ∈ R , i.e. 1 1

1 1
1 0 1 0 1F u F uΨ Ψπ γ Λ γ Λ− −

− + − += , 

1
1

2 0 1 0F uΨπ γ Λ −
− + =  and 3 1 1u uπ + += . From here follows the truth of the equalities 

(2) and (4). Consequently 1z U u−
+ +=  and  z−  suffice the equalities (1), which 

means 0Kz =� .    
From Lemmas 1 and 2 follows  
T h e o r e m  1 .  If ( ) 0A x D y, = , and functions ( )ku x  when 0x >  are 

defined through the equalities  
( )1 1

1 0 , ( 2 )k k ku Fy u S FA D y k NΨΛ γ γ
+

− −= = − = ,...,R ,  
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then vector-function u , defined through the equality ( )1 2 N
Tu u u … u= , , ,  when 

0x >  and equality 
0

1( ) ( ) ( ) dtu x N t u t
i t xπ

∞

= −
−∫   when 0x < , suffice to equation 

0Ku = .  
Vice versa, if for the vector-function ( )1 2 N

Tu u u … u= , , , 0Ku = , then 

function  1
0 1( ) ( )ixt st ty x e e t u e dtαΦ

∞
− − ⎛ ⎞

⎜ ⎟
⎝ ⎠

−∞

= ∫  suffice to equation ( ) 0A x D y, = .  

40. Due to Theorem 1 the solution of equation ( ) 0A x D y, =  in class ( )rH R  
is brought to description of set KerK .  

Let  P I S± = ±R R   by  analytic  projectors.  Let’s  assume  that 

( ) 1M N L−
∞± ∈ . Operator K  could be represented in the form 

M N M N G M NK P P P PΛ Λ Λ Λ+ − + −⎛ ⎞
⎜ ⎟+ − −⎝ ⎠

= + = +R R R R , where ( )( ) 1G M N M N −= + − . Let 
1

0
1

1
N

i
i

Ψ Ψ Ψ
−⎛ ⎞

⎜ ⎟
⎜ ⎟⎜ ⎟=⎝ ⎠

= + −∑� . Through direct calculation it is easy to get convinced that  

1 1 1 2 1 11 1 3

2 2 3 2 22 2 1 2

3 3 1 3 3 2 3

1 2

1 2 2 2 2

2 1 2 2 2

2 2 1 2

2 2 1 2

N

N

N N N N N

G

ΨΨ ΨΨ ΨΨ ΨΨ

Ψ Ψ Ψ Ψ Ψ Ψ Ψ Ψ

Ψ Ψ Ψ Ψ Ψ Ψ

Ψ Ψ Ψ Ψ Ψ Ψ

, ,,

, ,,

, ,

, ,

⎡ ⎤+ Δ Δ Δ
⎢ ⎥

Δ + Δ Δ⎢ ⎥
⎢ ⎥= Δ Δ +⎢ ⎥
⎢ ⎥
⎢ ⎥

Δ Δ +⎢ ⎥⎣ ⎦

� � � �"
� � � �"
� � �

# # %
� � �

 

 
on +R , and coincides with the unit matrix on −R .  

Let ( ) ( )( )2 2L P L± ±= RR R . Under the factorization of the matrix-function G  

in space ( )( )2L tρ, | |R  we understand the representation ( ) ( ) ( ) ( )G t G t t G tΞ− +=  
( )t∈ ,R  where 

2 1 2 1
2 2

1 1( ( )) ( ) ( ( )) ( )t G t L t G t L
t i t i

β β/ ± − − / ± +
− +∈ , ∈ ,

− +
R R  

1

( ) diag ,
Nk kt i t it

t i t i
Ξ

⎛ ⎞− −⎛ ⎞ ⎛ ⎞= ⎜ ⎟⎜ ⎟ ⎜ ⎟⎜ ⎟+ +⎝ ⎠ ⎝ ⎠⎝ ⎠
"  

operator 1 GG SΛ Λ−
++

\  is bounded in ( )2
NL \ , and  1 Nk k≥ ≥"  are the integers 

named particular indices of matrix-function G . Here the belongness to the 
functional classes is considered element-wise. 

Using the standard considerations (see [2]) and general theory of matrix 
singular operators (see [5–7]), in those cases when matrix-function G  allows 
factorization in ( )( )2L tρ, | |R , kernel of operator K  allows description in terms of 
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factors of matrix-function G . Precisely, if 1 2 10s s Nk k k k k+≥ ≥ ≥ ≥ > ≥ ≥" " , 

then KerK  consists from vector-functions of a form ( ) 1 1u G pM N − −
+= − , where 

( )1
T

Np p … p= , ,  is a polynomial vector for which the following conditions are true: 

1 2 0sp p … p= = = = , and deg 1j jp k≤| | − ( 1 )j s … N= + , , . Particularly, dim KerK  
is equal to the absolute value of sum of the negative particular indices.  

As an example let’s note that equation ( )
1

( ) ( ) 0
N

k k
k

y x c x y xϕ λ
=

′′ + , =∑  

( )kc ∈C  is brought to the factorization of the matrix-function  

1 1 1 2 1 11 1 3

2 2 3 2 22 2 1 2

3 3 1 3 3 2 3

1 2

1

1

1

1

N

N

N N N N N

a a a a

a a a a
G a a a

a a a

Ψ Ψ Ψ Ψ

Ψ Ψ Ψ Ψ

Ψ Ψ Ψ

Ψ Ψ Ψ

, ,,

, ,,

, ,

, ,

⎡ ⎤+ Δ Δ Δ
⎢ ⎥

Δ + Δ Δ⎢ ⎥
⎢ ⎥= Δ Δ +⎢ ⎥
⎢ ⎥
⎢ ⎥

Δ Δ +⎢ ⎥⎣ ⎦

� � � �"
� � � �"
� � �

# # %
� � �

 

 
on +R , and coincides with the unit matrix on −R , where 2k ka c=  ( 1 2 )k … N= , , , , 

and ( )21

1
( ) ln

N

k
k

x x cΨ α−

=
= − −∑� .  

50. Let’s consider the pseudodifferential operator ( ),A x D  with a symbol of 

the form ( ) ( )( ) ( )0,, 1A x P Axξ ϕ λ ξ= + , where ( ) ( )
1

k

N

k
P z z ν

=
= −∏  is an arbitrary 

polynom.  Let’s define operators  

( ) ( )1
1 1 2 ,: , rLF Hω π γ ρ−

+= →� \ \ ( ) ( ) ( )1
2 0

0
2: , ,

N
k

k
k rc S FA D H Lω γ ρ

+

−

=
+= →∑ \� \ \

( ) ( )1
3 2 2: , rLF Mω π γ ρ−

+= →� \ \ ,  i ( )14 2: , ,W LΨω Λ ρ− += →� \  

where i ( ){ }1
0 2: ( ) ,W f A h f L ρ+
− ∈= \ . 

By direct calculation, we get the equality 

( )

( )

( )

( )

1
1 2 1 1 4

3 2 3 2 4 2 1 4

1 1 3 4
4 2 4

0 0

0
00

r r

r

r

H

M

M

HI I

I
I

ωω ω ωω

ω ω ω ω ω ω ωω
ω ωω ω ω

−

− −

⎡ ⎤+ − ⎡ ⎤
⎢ ⎥ ⎢ ⎥

− = +⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥
⎢ ⎥− ⎣ ⎦⎣ ⎦

\ \

\

\

� � � � �

� � � � � � � �
� �� � �

. 

Using this matrix identity one can prove a result similar to Theorem 1, where 
operator K  plays  role  of  the  singular  operator,  defined  through  the  equality 

( )1
0

0
k

N
k

k
Kz A h z c S z

+

−

=
= + ∑ \ . 

Following § 3.1 of [1], the investigation of the pseudodifferential equation 
( ), 0A x D y =  is brought to the factorization of the matrix-function 1G G G−

−
+= , 

where 
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( )1

2

1

1 ( ) 0 0 0
0 1 0 0
0 0 1 0 0

0 0 0 1
0 0 0 1

1
1

1
1

N

N

A h

G

ν
ν

ν
ν

±

−

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥

= ⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

± −
∓

"
"
"

# #
∓

# "
"
"∓

 

when 0x > , and G±  are equal to unit matrix when 0x < . 
Particularly, the solution of the differential equation  

( )( ) ( )( )1 2, ,( ) ( ) 0y x xx y xϕ λ ν ϕ λ ν−′′ −+ =  from class ( )rH \  could be expressed 
by factors of matrix 

( )( )( )
( )( )( )

( )
( )( )( )

( )( )( )
( )( )( )
( )( )( )

0 1 2 0

0 1 2 0 1 2

0 1 2

0 1 2 0 1 2

1 1 1 2
1 1 1 1 1 1

1 1 12
1 1 1 1 1 1

A h A h
A h A h

G
A h

A h A h

ν ν
ν ν ν ν

ν ν
ν ν ν ν

⎡ + − + + ⎤
−⎢ ⎥+ − + − + + − + − +⎢ ⎥= ⎢ ⎥+ + − +

⎢ ⎥
+ − + − + + − + − +⎢ ⎥⎣ ⎦

 

on +R , and coincides with the unit matrix on −R . 
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Միաչափ պսևդոդիֆերենցիալ օպերատորների մի դասի և  
սինգուլյար ինտեգրալ օպերատորների կապի մասին 

 

Աշխատանքում դիտարկվում է ( ) 0
1

, ( ) th ( )
2

N

k k
k

A x A x i Aπ αβξ ξ λ ξ
α=

⎛ ⎞= + − +⎜ ⎟
⎝ ⎠

∑  

( , , kx ξ λ ∈\ , 0,α >  1 1,β− < <  1,2, ,k N= … ) տեսքի սիմվոլով համասեռ միաչափ 

պսևդոդիֆերեն-ցիալ հավասարում, որտեղ ( )kA ξ -երը ( 0,1, , )k N= …  լոկալ 
հանրագումարելի ֆունկցիա-ներ են` r ոչ բացասական կարգի սիմվոլների 
դասից: 

Առաջարկվում է պսևդոդիֆերենցիալ հավասարումը Կոշու կորիզով 
միաչափ սինգուլյար ինտեգրալ հավասարումների համակարգի հանգեցնելու 
մեթոդ: 
 
 

О связи одного класса одномерных псевдодифференциальных операторов с 
сингулярными интегральными операторами 

 
В работе рассматривается однородное одномерное псевдодифференциальное 

уравнение с символом вида ( ) 0
1

, ( ) th ( )
2

N

k k
k

A x A x i Aπ αβξ ξ λ ξ
α=

⎛ ⎞= + − +⎜ ⎟
⎝ ⎠

∑ , ( , , kx ξ λ ∈\ , 0,α >  

1 1,β− < <  1,2, ,k N= … ), где ( )kA ξ  ( 0,1, , )k N= …  – локально суммируемые функции из 
класса символов неотрицательного порядка r. 

Предлагается метод сведения псевдодифференциального уравнения к системе 
одномерных сингулярных интегральных уравнений с ядром Коши. 
 

 


