
Fizika- 2021

,***

**

***
aytachasanli9900@gmail.com

leylaimae@yahoo.com
nabievim@yahoo.com

-

( ) ( ) ( ) ( ),= xYxYxQxYB λ+′ [ ]π,0∈x (1)

( ) ( )
( ) ( ) ( )[ ] ,00

,000

211

12

=++
=+

πγπβλ
α

yyy
yy

(2)

⎟⎟⎠

⎞
⎜⎜⎝

⎛
−

=
01
10

B ,      ⎟⎟⎠

⎞
⎜⎜⎝

⎛
−

=
)()(

)()(
)(

xpxq
xqxp

xQ ,       ,
)(
)(

)(
2

1
⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

xy
xy

xY

−λ βα , γ –
( )γβα ,,D

)(xp )(xq )(xQ
[ ]π,01

2W [ ]π,01
2W

32



[ ]π,0

[ ]π,0 .

-

( )γβα ,,D

⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

0
0

)(xY λ ( )γβα ,,D

( )γβα ,,D .

( )γβα ,,D
( ) ( )( ) ( ) ( )( )[ ]λπαλπγλπαλπβλλ ,,,,1)( 2211 scsc −+−+=Δ ,   (3)

⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

),(
),(

),(
2

1

λ
λ

λ
xs
xs

xS ⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

),(
),(

),(
2

1

λ
λ

λ
xc
xc

xC –

⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

1
0

),0( λS , ⎟⎟⎠

⎞
⎜⎜⎝

⎛
=

0
1

),0( λC .

[11]. ( )λπ ,1s , ( )λπ ,2s , ( )λπ ,1c ( )λπ ,2c

( ) ( ) ,sincossin, 1
111 λ

λψ
λ
λπ

λ
λπλπλπ +++−= BAs

( ) ( ) ,cossincos, 2
222 λ

λψ
λ
λπ

λ
λπλπλπ +++= BAs

( ) ( ) ,cossincos, 3
231 λ

λψ
λ
λπ

λ
λπλπλπ +−+= BAc

( ) ( ) ,sincossin, 4
142 λ

λψ
λ
λπ

λ
λπλπλπ +++= BAc

2211 , QAAQAA +=+= , 1423 , QAAQAA +−=−= ,

( ) ( )[ ] ,
2
1

0

22∫ +=
π

dxxqxpA
( ) ( ) ( ) ( )

2
0,

2
0

21
qqQqqQ +−=−= ππ ,

( ) ( ) ( ) ( )
2

0,
2

0
21

ππ ppBppB −=+−= ,

33



( ) ( )∫
−

=
π

π

λψλψ dtt ti
pp

~ , ( ) [ ] .4,3,2,1,,~
2 =−∈ pLtp ππψ

( ) ( ) ( ) ( ) .000 ==== ππ qqpp

( ) ( ) ( ),sincoscossin1)( 51212 λψλπλπλπλπλλ ++−−+=Δ ddAdd (4)

,, 21 γαββαγ +=−= dd (5)

( ) ( )∫
−

=
π

π

λψλψ dtt ti
55

~ , ( ) [ ]ππψ ,~
25 −∈ Lt .

1. kμ ( )2,...1,0,= ±±±k
( )γβα ,,D ∞→k

( ) ,1=
2
2

2
1

1

kkddk
Aak k

k

k
γ

ππ
μ +

+
−+++

+

(6)

2

1arctg1
d
da

π
= , { } .2lk ∈γ

2. { }kμ ( ...,2,1,0 ±±±=k )
( )λΔ ( )γβα ,,D

( ) ( )( )∏
∞

≠
−∞=

+−
−

−−+=Δ
0

00
2
2

2
1

k
k

k

k
dd

λμλμλμπλ .                               (7)

( )γβα ,,D
( )γβα ~,~,D

( ) ( )
( ) ( ) ( )[ ] .0~~0

,000

211

12

=++

=+

πγπβλ
α

yyy

yy
(8)

{ }kμ~ .

( )γβα ,,D ( )γβα ~,~,D α -

34



⎟⎟⎠

⎞
⎜⎜⎝

⎛
−

=
)()(

)()(
)(

xpxq
xqxp

xQ βγβ ~,,

γ~

( ) 0~lim ≠−
∞→ kkk

μμ { },kμ { }kμ~

α ( )γβα ,,D ( )γβα ~,~,D .

kμ~

( )2,...1,0,= ±±±k ( )γβα ~,~,D ∞→k

( ) ,
~

~~
1~=~

2
2

2
1

1

kkddk
Aak k

k

k
γ

ππ
μ +

+

−+++
+

(9)

2

1~
~

arctg1~
d
da

π
= , { } ,~

2lk ∈γ

.~~~,~~~
21 γβαβγα +=−= dd (10)

2
2

2
1 dd + ( ) ,

1lim
1

212 −−
=

+∞→ kkk
k μμπ

2
2

2
1

~~ dd + ( ).
1~~lim

1
212 −−

=
+→∞ kkk

k μμπ
(11)

{ }kμ { }kμ~

( )λΔ ( )λΔ~ ( )γβα ,,D
( )γβα ~,~,D

( ) ( )( ) .
~~~~~~

0

00
2

2
2

1 ∏
∞

≠
−∞=

+−
−−−+=Δ

k
k

k

k
dd λμλμλμπλ (12)

( ) ( )kAdkdk 2212 521 ψ+−−=Δ ,

⎟
⎠
⎞⎜

⎝
⎛ ++−⎟

⎠
⎞⎜

⎝
⎛ ++=⎟

⎠
⎞⎜

⎝
⎛ +Δ

2
12

2
121

2
12 512 kAddkk ψ .

( ) ,
2
2lim1 k

kd
k

Δ−=
∞→ 14

2
12

lim22 +

⎟
⎠
⎞⎜

⎝
⎛ +Δ

=
∞→ k

k
d

k
. (13)

- ( ) .0
2
12lim2lim 55 =⎟

⎠
⎞⎜

⎝
⎛ +=

∞→∞→
kk

kk
ψψ

35



( ) ,
2
2~

lim~
1 k

kd
k

Δ−=
∞→ 14

2
12~

lim2~
2 +

⎟
⎠
⎞⎜

⎝
⎛ +Δ

=
∞→ k

k
d

k
. (14)

,α 121
~,, ddd ,~

2d
βγβ ~,, γ~

,
1

,
1 2

12
2

12

+
+

=
+
−

=
α

αγ
α

αβ dddd

1

~~
~,

1

~~
~

2
12

2
12

+
+

=
+
−

=
α

αγ
α

αβ dddd
. (15)

0~ ≠− aa .~
~

arctgarctg
2

1

2

1

d
d

d
d

≠

0~~
2121 ≠− dddd

.0~~ ≠− γβγβ

( ) ( )( ) ( ) ( )( )[ ]
( ) ( )( ) ( ) ( )( )[ ]⎩

⎨
⎧

−+−+=Δ

−+−+=Δ

λπαλπγλπαλπβλλ
λπαλπγλπαλπβλλ

,,~,,~1)(~
,,,,,1)(

2211

2211

scsc

scsc
(16)

( ) ( ) ( )λπαλπλδ ,, 111 sc −=
( ) ( ) ( ),,, 222 λπαλπλδ sc −=

( )λδ1 ( )λδ 2 ( ) ( )2,1=jj λδ

( ) ( ) ( ) .000 12 ==+ πα jyyy
( )λδ1 ( )λδ 2

)(xQ
{ }kμ , { }kμ~

α ( )γβα ,,D ( )γβα ~,~,D .

{ }kμ { }kμ~ –
D D~ α .

,2
2

2
1 dd + 2

2
2

1
~~ dd +

36



{ }kμ { }kμ~

( )λΔ ( )λΔ~

(12).

121
~,, ddd 2

~d
γβγβ ~,~,,

),(),()( 111 απαλπλδ sc −= , ),(),()( 222 απαλπλδ sc −= .
( )λδ1 ( )λδ 2

)(xQ

–
-Tehsil-1-2016-1(26)-71/05/1.

1.
-6.

2. Nabiev I.M.   The inverse periodic problem for the Dirac operator // Proc. IMM of NAS of 
Azerb., 2003, v. 19, p. 177-180.

3. Albeverio S., Hryniv R., Mykytyuk Ya. Inverse spectral problems for Dirac operators with 
summable  potentials  //  Russian  J. Math. Physics., -423. 

4.
-

-24.
5. //

2011, -893.
6.

-258.
7. Akcay O., Mamedov Kh.R. The main equation of inverse problem for Dirac operators // 

, p. 159-168.
8.

p. 3-8.
9. Kurbanov V.M., Abdullayeva A.M.   Bessel property and basicity of the system of root 

vector-functions of Dirac operator with summable coefficient //     Operators and Matrices, 
-954.

10. Guo Y., Wei G., Yao R. Inverse problems for Dirac operator with the potential known 
on an interior subinterval // Anal. Math. Phys., 2019, v. 9, 1, p. 155–163.

11. Ferzullazadeh A.G., Nabiev I.M. Some properties of the spectrum of the Dirac operator 
with a spectral parameter in the boundary condition // Proc. IMM of NAS of Azerb., 2020, 

-196.
12. Zhang R., Yang C.F., Bondarenko N.P. Inverse spectral problems for the Dirac operator 

with complex-valued weight and discontinuity // Journal of differential equations, 2021, v. 

37



278, p. 100-110.
13. mission conditions de-

pending Herglotz-Nevanlinna type function //
3686-3702.

14. -

15. - -

-248.

M qal d s rh rtl rinin birind spektral parametr olan Dirac sistemin
Spektral veril nl r üzr b rpa etm rs m s l nin h lli üçün yegan lik teoremi isbat 

Açar sözl r: Dirac sistemi, , t rs m s l , yegan lik teoremi, h ll alqo-
ritmi.

                     

UNIQUENESS OF RECOVERY OF THE DIRAC SYSTEM WITH 
SEMI-SEPARATED BOUNDARY CONDITIONS

A.M.HASANLI, L.I.MAMMADOVA, I.M.NABIYEV

SUMMARY

In  the  article  we  considered the  Dirac system with some  boundary conditions, one 
of which contains a spectral parameter.  A uniqueness theorem is proved and an algorithm is 
constructed for solving  the inverse problem of recovering boundary value problems from 
spectral data.

Keywords: Dirac system, eigenvalues, inverse problem, uniqueness theorem, solution 
algorithm.
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