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���N ÜMUM� XARAKTER�ST�KASI�

Mövzunun aktuall���. Xüsusi tör�m�li t�nlikl�rl� t�svir olunan 
prosesl�rd� optimal idar�etm� m�s�l�l�rinin XX �srin 60-c� ill�rind�n 
öyr�nilm�sin� baxmayaraq hal-haz�rda da bu sah� ümumi idar�etm� 
n�z�riyy�sinin �n inki�af etm�kd� olan sah�l�rind�n biridir. Buna s�b�b 
elm v� texnikan�n inki�af� il� �laq�dar olaraq çox sayda praktik 
m�s�l�l�r xüsusi tör�m�li t�nlikl�r üçün s�rh�d m�s�l�l�rin� 
g�tirilm�sidir. Xüsusi tör�m�li t�nlikl�r üçün K.R.Ayda-zad�nin, 
K.Q.�hm�dovun, S.S.Axiyevin, F.P.Vasilyevin, K.Q.H�s�novun, 
A.�.Eqorovun, A.D.�sk�nd�rovun, A.Z.��muxamedovun, H.F.Quliyevin, 
J.L.Lionsun, K.A.Luryein, �.C.M�mm�dovun, K.B.M�nsimovun, 
M.C.M�rdanovun, T.Q.M�likovun, V.�.Plotnikovun, M.A.Sad�qovun, 
S.Y.Serovayskinin, T.K.Sirazetdinovun, M.B.Suryanarayan�n, R.Q 
Ta	�yevin, A.A. Tolstonoqovun, Z.�.X�lilovun, Y.�.��rifovun, 
�.�.Yusubovun, M.H.Yaqubovun v� ba�qalar�n�n i�l�rind� müxt�lif 
optimal idar�etm� m�s�l�l�ri öyr�nilib.Qeyd ed�k ki, çubu	un, 
löhv�l�rin enin� r�qsl�ri m�s�l�si, t�yyar� konstruksiya dinamikas�nda 
böyük �h�miyy�t k�sb ed�n çubu	un �yilm�-burulmas� r�qsl�ri il� ba	l� 
m�s�l�, kamertonun m�xsusi r�qsl�ri haqq�nda m�s�l�, f�rlanan vallar�n 
r�qsl�rinin dayan�ql�l�	� haqq�nda m�s�l�, g�minin titr�m�si haqq�nda 
m�s�l�l�r v� s. dördt�rtibli hiperbolik t�nlikl�rl� t�svir olunur.  
 Yuxar�da deyil�nl�ri n�z�r� alaraq hesab etm�k olar ki, 
dördt�rtibli hiperbolik t�nlikl�rl� t�svir olunan prosesl�rd� idar�olunma 
m�s�l�l�rinin öyr�nilm�si mühüm �h�miyy�t k�sb edir. Qeyd ed�k ki, 
fizikada, geofizikada, seysmologiyada, astronomiyada, tibbd�, 
ekologiyada, iqtisadiyyatda v� s. rast g�lin�n çoxlu m�s�l�l�r v� onlar�n 
t�dqiqi xüsusi tör�m�li t�nlikl�r üçün t�rs m�s�l�l�rin h�llin� g�tirilir. 
Bel� t�rs m�s�l�l�ri öyr�nm�k üçün müxt�lif üsullar mövcuddur. Bu 
üsullar�n �n mühüml�rind�n biri bax�lan m�s�l�ni optimal idar�etm� 
m�s�l�sin� g�tirm�kd�n v� onu optimal idar�etm� n�z�riyy�sinin 
üsullar�n�n köm�yi il� t�dqiq etm�kd�n ibar�tdir.  

Ilk d�f� r�qs ed�n çubu	un optimal idar�edilm�si il� ba	l� 
m�s�l� V. Komkov t�r�find�n öyr�nilmi�dir. Dördüncü t�rtib hiperbolik 
t�nlikl�rl� t�svir edil�n prosesl�r üçün idar�etm� n�z�riyy�sinin 
müxt�lif m�s�l�l�ri is� daha sonralar J.-L. Lions, A.�. Yeqorov, T.K. 
Sirazetdinov, A.Z.��muxammedov, H.F. Quliyev, A.A. Mehdiyev, 
V.B.Nazarova v� ba�qalar� t�r�find�n t�dqiq edilmi�dir.   



 4

T�qdim olunan dissertasiya i�i bir sinif dördt�rtibli hiperbolik 
t�nlikl�rin sa	 t�r�fl�rinin v� ba�lan	�c funksiyalar�n�n t�yini m�s�l�sini 
optimal idar�etm� m�s�l�sin� g�tirilm�sin�, �sas�n d� al�nan 
m�s�l�l�rd� optimall�q üçün z�ruri v� kafi ��rtl�rin ç�xar�lmas�na, 
çubu	un �yilm�-burulma r�qsl�rinin z�if qeyri-x�tti t�nliyi üçün 
optimal idar�etm� m�s�l�sind� optimall�q üçün Potryaginin maksimum 
prinsipi ��klind� z�ruri ��rtin tap�lmas�na, h�mçinin dördt�rtibli 
hiperbolik t�nlik üçün lokal olmayan m�s�l�nin ara�d�r�lmas�na v� onun 
optimal idar�etm� m�s�l�sin� t�tbiqin� h�sr olunub. 

Dissertasiya i�inin m�qs�di. Çubu	un enin� v� �yilm�-
burulma r�qsl�ri t�nlikl�ri üçün s�rh�d m�s�l�sind� sa	 t�r�fl�rin, 
ba�lan	�c funksiyalar�n tap�lmas� m�s�l�sinin optimal idar�etm� 
m�s�l�sin� g�tirilm�si, onlar�n t�dqiqi v� optimall�q üçün müxt�lif 
z�ruri v� kafi ��rtl�rin ç�xar�lmas�, dördt�rtibli hiperbolik t�nlik üçün 
lokal olmayan m�s�l�nin ara�d�r�lmas� v� onun optimal idar�etm� 
m�s�l�sin� t�tbiqi.  

Elmi yenilik. Dissertasiya i�ind� a�a	�dak� �sas elmi n�tic�l�r 
al�nm��d�r: 
 -  çubu	un enin� r�qs t�nliyinin sa	 t�r�finin t�yini m�s�l�si optimal 
idar�etm� m�s�l�sin� g�tirilmi�, optimal idar�etm� üsullar�n�n köm�yi 
il� t�dqiq edilmi�, variasional b�rab�rsizlik ��klind� optimall�q üçün 
z�ruri v� kafi ��rt isbat edilmi�dir;  
-  çubu	un �laq�li �yilm�-burulma r�qsl�ri t�nliyinin sa	 t�r�finin t�yini 
m�s�l�si düz x�tt üz�rind� v� �yri üz�rind� �lav� ��rtl�r daxilind� 
optimal idar�etm� m�s�l�sin� g�tirilmi�,  optimall�q üçün z�ruri v� kafi 
��rt isbat edilmi�dir;  
-  çubu	un �laq�li �yilm�-burulma r�qsl�ri t�nliyi üçün ba�lan	�c 
funksiyalar�n tap�lmas� m�s�l�si düz x�tt üz�rind� v� �yri üz�rind� 
�lav� ��rtl�r daxilind� optimal idar�etm� m�s�l�sin� g�tirilmi� v� 
optimall�q üçün z�ruri v� kafi ��rt isbat edilmi�dir;  
-  b�zi x�tti dördt�rtibli hiperbolik t�nliyin lokal olmayan s�rh�d 
��rtl�rini öd�y�n h�lli il� t�svir olunan  optimal idar�etm� m�s�l�sind� 
optimall�q üçün z�ruri v� kafi ��rt isbat olunub;  
-  çubu	un �yilm�-burulma r�qsl�rinin z�if qeyri-x�tti t�nliyi üçün 
optimal idar�etm� m�s�l�sind� optimall�q üçün Potryaginin maksimum 
prinsipi ��klind� z�ruri ��rt tap�lm��d�r; 
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N�tic�l�rin etibarl�l���,  bütün t�klifl�rin ciddi riyazi isbat� il� 
�sasland�r�l�b. 

��in n�z�ri v� praktik �h�miyy�ti. Dissertasiyada al�nm�� 
n�tic�l�r h�r �eyd�n �vv�l n�z�ri maraq da��y�r. ��d� istifad� edil�n 
sxem dig�r dörd- t�rtibli hiperbolik t�nlikl�rl� t�svir edil�n sisteml�rd� 
optimal idar�etm� m�s�l�l�rinin t�dqiqind� istifad� oluna bil�r. Bundan 
ba�qa dissertasiyada bax�lan m�s�l�l�rin praktiki �h�miyy�ti ondan 
ibar�tdir ki, al�nan n�tic�l�r müxt�lif dal	a v� r�qs prosesl�rind� 
optimal idar�etm� m�s�l�l�rinin t�qribi h�ll�rin tap�lmas�nda istifad� 
oluna bil�r. 

��in aprobasiyas�. Dissertasiyan�n n�tic�l�ri: BDU-nun 
“Diferensial v� inteqral t�nlikl�r” (r�hb�r prof. N.�. �sg�nd�rov), 
“�dar�etm� n�z�riyy�sinin riyazi üsullar�” (r�hb�r prof. M.H. Yaqubov) 
kafedralar�n�n seminarlar�nda, BDU-nun T�tbiqi Riyaziyyat ET�-nin 
seminar�nda (r�hb�r akad. F.�. �liyev), akademik Azad X�lil o	lu 
Mirz�canzad�nin 85-illik yubileyin� h�sr olunmu� “Neftqaz sah�sind� 
qeyri-Nyuton sisteml�r” adl� Beyn�lxalq elmi konfrans�nda (Bak�, 
2012), Az�rbaycan ümummilli lideri Heyd�r �liyevin anadan olmas�n�n 
90 illik yubileyin� h�sr olunmu� “Riyaziyyat�n v� mexanikan�n aktual 
probleml�ri” adl� respublika elmi konfrans�nda (Bak�, 2013), «Control 
and Optimization with industrial applications» adl� V beyn�lxalq elmi 
konfrans�nda (Bak�, 2015), AMEA-n�n müxbir üzvü, prof. Y�hya 
M�mm�dovun anadan olmas�n�n 85-illik yubileyin� h�sr olunmu�  
Beyn�lxalq konfransda (Bak�, 2015), Az�rbaycan�n ümummilli lideri 
Heyd�r �liyevin anadan olmas�n�n 93 illik yubileyin� h�sr olunmu� IV 
beyn�lxalq “Young researchers” konfrans�nda (Bak�, 2016), Az�r-
baycan Respublikas�n�n Dövl�t müst�qilliyinin b�rpas�n�n 25-ci il 
dönümün� h�sr olunmu� “Riyaziyyat�n t�tbiqi m�s�l�l�ri v� yeni 
informasiya texnologiyalar�” adl� III respublika elmi konfrans�nda 
(Sumqay�t, 2016), akademik M�cid L�tif o	lu R�sulovun 100-illik 
yubileyin� h�sr olunmu� “N�z�ri v� t�tbiqi riyaziyyat�n aktual 
m�s�l�l�ri” adl� respublika elmi konfrans�nda (��ki, 2016), m�ruz� 
edilmi�dir.  
N��rl�r. Dissertasiyan�n �sas n�tic�l�ri mü�llifin 13 elmi �s�rind� çap 
olunmu�dur.   

Dissertasiyan�n h�cmi v� qurulu�u. Dissertasiya i�i 136 
s�hif�d�n, giri�d�n, 3 f�sild�n, yekundan v� 84 adda �d�biyyat 
siyah�s�ndan ibar�tdir.  
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���N M�ZMUNU  

Dissertasiyan�n 3 yar�mf�sild�n ibar�t olan birinci f�sli çubu	un 
enin� r�qs t�nliyinin v� çubu	un �laq�li �yilm�-burulma r�qsl�ri 
t�nliyinin sa	 t�r�finin t�yini m�s�l�sinin optimal idar�etm� m�s�l�sin� 
g�tirilm�sin� v� onun t�dqiqin� h�sr olunub.  
1.1.  yar�mf�slind� çubu	un enin� r�qs t�nliyi üçün a�a	�dak� s�rh�d 

m�s�l�sin� bax�l�r: 

� �,,4

4
2

2

2

txv
x
ua

t
u

�
�
�

�
�
� � � � �,0,0, TtlxQtx �����	

         
(1) 

� � � �,0, 0 xxu �� � �,1
0

x
t
u

t

��
�
�

�
                                     (2) 

� � 0,0 �tu , � � ,0, �tlu ,0
0

�
�
�

�xx
u ,0�

�
�

� lxx
u

             (3) 

burada � �lW ,0
0

2
20 	� , � �lL ,021	�  - verilmi� funksiyalar, 02 
a -

verilmi� �d�d, � � � �QLtxv 2, 	  - is� axtar�lan funksiyad�r. 
Qeyd ed�k ki, h�r bir qeyd olunmu� � � � �QLtxv 2, 	  funksiyas� 

üçün (1)-(3) s�rh�d m�s�l�sinin � �QW 1,2
2  f�zas�nda yegan� 

ümumil��mi� h�lli var.  (1)-(3) s�rh�d m�s�l�sinin h�lli dedikd� 
� �QW 1,2

2 -d�n olan el� � �txu , funksiyas� ba�a dü�ülür ki, 0�t -da 
� � � �xxu 00, ��  ��rti öd�nsin v� � � ,0,0 �t�  � � ,0, �tl� � � ,0,0 �tx�  

� � 0, �tlx�  ��rtl�rini öd�y�n ixtiyari � �QW 1,2
2	�  funksiya üçün  

� � � � � � � � ��
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dxxxdxTx
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��  dxdtv
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inteqral eynilik öd�nsin.   � �txv , funksiyas�n� t�yin etm�k üçün  
� � � �,,0 ttxu ��                                                               (4) 

�lav� ��rt daxil ed�k. 
Burada � �lx ,00 	 -verilmi� nöqt�, � � � �TLt ,02	� - is� verilmi� 
funksiyad�r. 
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Bu m�s�l� a�a	�dak� optimal idar�etm� m�s�l�y� g�tirilir: el� 
� � � �QLtxv 2, 	  funksiyas�n� tapmaq t�l�b olunur ki, o  

   � � � � � �� � dttvtxuvJ
T

 ��
0

2
0 ;,

2
1 �                                              (5)  

funksional�n� (1)-(3) s�rh�d m�s�l�sinin h�lli il� birlikd� minimalla�-
d�rs�n. � �txv , - funksiyas�n� idar�edici adland�raq. (1)-(3), (5) m�s�l�-
sini g�tirilmi� m�s�l� adland�raq. �g�r el� � �txv ,  idar�edicisi tapsaq ki, 
o (5) funksianal�na s�f�r qiym�t versin onda (4) �lav� ��rti öd�nilir. 

(1)-(3),(5) m�s�l�sin� qo�ma olan a�a	�dak� m�s�l� daxil edilir: 

         � � � �� � � �,;, 04

4
2

2

2

xxtvtxu
x

a
t

����
�
�

�
�
� ����

    � � ,, Qtx 	       (6) 

� � 0,0 �t� , � � ,0, �tl� � � ,0,0 �tx� � � ,0, �tlx�   ,0 lx ��           (7) 

� � 0, �Tx� , � � .0, �Txt�                    .0 Tt ��          (8) 

Burada � �x�  - Dirak funksiyas�d�r. Bu bölm�d� a�a	�dak� teorem isbat 
olunur. 
Teorem 1. � �txv ,0  idar�edicisinin (1)-(3), (5) m�s�l�sind� optimal 

idar�edici olmas� üçün z�ruri v� kafi ��rt � � 0, �tx� , � � Qtx 	,  
olmas�d�r. 
Dissertasiyan�n 1.2. yar�mf�slind� çubu	un �yilm�-burulma r�qsl�ri 
t�nliyi üçün � �TtlxQ ����� 0,0 oblast�nda iki diferensial 
t�nlikl�r sistemi il� t�svir olunan a�a	�dak� s�rh�d m�s�l�sin� bax�l�r. 

� � � � � � � � � � � � � � � �txv
t

xexAx
t
yxAx

x
yxIxE

x
,12

2

2

2

2

2

2

2

�
�
�

�
�
�

���
�

�
��
�

�
�
�

�
� ��� ,   (9)     

� � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
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2

))((
t
yxexAxxCxG
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xCxE

x w ���  

� � � � � � � �� � � �txv
t

xexAxIx ,22

2
2 �

�
�

��
�� ,                                           (10) 
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�
,  )(1
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��
�
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�
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� � � �,~,~
1

0
00

x
t

x
t

t
���� �

�
�

�
�

�
,0 lx ��                      (11) 

   0
0

��
�� lxx

yy ,  0
0

�
�
�

�
�
�

�� lxx x
y

x
y

,   ,0 Tt ��            (12) 

  0
0

��
�� lxx

�� , 0
0

�
�
�

�
�
�

�� lxx xx
��

,   ,0 Tt ��            (13) 

Burada 0,0 

 Tl - verilmi� �d�dl�r, ),( txy - çubu	un enin� 
yerd�yi�m�si, ),( tx� - çubu	un en k�siyinin dönm� buca	�, E -Yunq 
modulu, I - çubu	un en k�siyinin onun a	�rl�q m�rk�zin� n�z�r�n 
polyar �tal�t momenti,  � - çubu	un material�n�n s�xl�	�, A - en k�siyin 
sah�si, e - a	�rl�q m�k�zind�n burulma m�rk�zin� q�d�r m�saf�, �C - 
en k�siyin �tal�tinin sektorial momenti, G - h�r�k�t modulu, C  - 
s�rb�st burulman�n h�nd�si möhk�mliyi, �EC -�yilm�sinin burulma 
möhk�mliyi, GC - s�rb�st burulman�n möhk�mliyi, 1010

~,~,, ����  
verilmi� funksiyalard�r, ),(1 tx�  v� ),(2 tx� - axtar�lan funksiyalard�r. 
Qeyd ed�k ki, h�r bir qeyd olunmu� � � � � � �� �	� txvtxvtxv ,,,, 21  

� � � �QLQL 22 �	  üçün (9)-(13) m�s�l�sinin � �QW 1,2
2  f�zas�nda yegan� 

ümumil��mi� h�lli var.  
 F�rz ed�k ki, (9)-(13) m�s�l�sinin veril�nl�ri a�a	�dak� ��rtl�ri öd�yir. 
1. )(xE , )(xI , )(x� , )(xA , )(xe , )(xC� , )(xG , )(xC  ölçül�n, 
m�hdud v� � �l,0  parças�nda müsb�t funksiyalard�r. 

2. ),0(2
20 lW
�

	� , ),0(~ 2
20 lW
�

	� , ),0(21 lL	� , ),0(~
21 lL	� .  

� � � � � �� �txvtxvtxv ,,,, 21� - vektor funksiyas�n� t�yin etm�k üçün 
�lav� ��rtl�r daxil ed�k:  

                 � � � �,,;, 210 tvvtxy ��  � � � �,,;, 210 tgvvtx ��                     (14) 

burada � �lx ,00 	 -verilmi� nöqt�, � � � � � � � �TLtgTLt ,0,,0 22 		� - 
verilmi� funksiyalard�r. 

Onda (9)-(13),(14) m�s�l�si (9)-(13) düz m�s�l�sin� uy	un t�rs 
m�s�l�dir. 
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Bu m�s�l�ni optimal idar�etm� m�s�l�sin� g�tir�k: 
el� � � � � � �� �txvtxvtxv ,,,, 21�  � � � �QLQL 22 �	 vektor funksiya 
tapmaq t�l�b olunur ki, o  

          

� � � � � �� � � � � �� �� �dttgvtxtvtxyvJ
T

 ����
0

2
0

2
0 ;,;,

2
1 ��

      
(15) 

funksional�n� (9)-(13) m�s�l�sinin h�lli il� birlikd� minimalla�d�rs�n. 
� � � � � �� �txvtxvtxv ,,,, 21� -vektor - funksiyas�n� idar�edici adland�raq. 

(9)-(13), (15) m�s�l�sini g�tirilmi� m�s�l� adland�raq. �g�r biz (15) 
funksional�na s�f�r qiym�t ver�n � � � � � �� �txvtxvtxv ,,,, 21�  idar�edici-
sini tapsaq, onda (14) �lav� ��rti öd�nilir. Mümkün idar�edicil�r sinfi 
olaraq � � � � � �� �txvtxvtxv ,,,, 21�  vektor-funksiyalar�n�n qabar�q, qapal� 

)()( 22 QLQLU ad �  çoxlu	u götürülür. 

�vv�lc� göst�rilir ki, (15) funksional� � �QL2  -d� differensial-
lanand�r. Daha sonra a�a	�dak� teorem isbat edilir.  
Teorem 2. (9)-(13), (15) optimal idar�etm� m�s�l�sind� 
� � � � � �� � adUtxvtxvtxv 	� ,,,, 0

2
0
1

0  idar�edicisinin optimal idar�edici 
olmas� üçün  z�ruri v� kafi ��rt  

� �� � � � �� � � � � � � �� �� 0,,,,,, 0
2

1
22

0
1

1
11 !��� dxdttxvtxvtxtxvtxvtx

Q

��

� � adUvvv 	�" 21 ,  
variasional b�rab�rsizliyin öd�nilm�sidir. Burada  � � � �� �txtx ,,, 21 ��  

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
2

2

2
1

2

2
1

2

2

2

t
xexAx

t
xAx

x
xIxE

x
�

�
�

�
�  

� � � �� � � �,;, 0xxtvtxy ��� ��  � � ,, Qtx 	                                          (16) 

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
1

2

2
2

2

2
2

2

2

2

t
xexAx

x
xCxG

x
xCxE

x w
�

�
��        (17) 

� � � � � � � �� � �
�
�

�� 2
2

2
2

t
xexAxIx �� � � � �� � � �0;, xxtgvtx �� �� , � � ,, Qtx 	  

,021 ��
�� TtTt

��     021 �
�
�

�
�
�

�� TtTt tt
�� , ,0 lx ��                 (18) 
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,0101 ��
�� lxx

��     01

0

1 �
�
�

�
�
�

�� lxx xx
�� ,    ,0 Tt ��               (19) 

,0202 ��
�� lxx

��     02

0

2 �
�
�

�
�
�

�� lxx xx
�� ,    .0 Tt ��             (20) 

qo�ma m�s�l�nin h�llidir. 
Dissertasiyan�n 1.3. yar�mf�slind� 1.2. yar�mf�slind� oldu	u 

kimi (9)-(13) s�rh�d m�s�l�sin� bax�l�r.  
 Bu halda �lav� ��rtl�r  

� �� � � �,;, tvttdy �� � �� � � �,;, tgvttd ��                          (21) 
��klind� daxil edilir. Burada � �tdx � � �TKC ,01	 , � �TLt ,0)( 2	� , 
� � � �TLtg ,02	 , � �Tt ,0	 - verilmi� funksiyalard�r. 

Onda (9)-(13),(21) m�s�l�si (9)-(13) düz m�s�l�sin� uy	un t�rs 
m�s�l�dir. 

Bu m�s�l�ni a�a	�dak� optimal idar�etm� m�s�l�sin� g�tir�k: 
el� � � � � � �� �txvtxvtxv ,,,, 21� � � � �QLQL 22 �	 vektor-funksiyas�n� 
tapmaq t�l�b olunur ki, o  

� � � �� � � �� � � �� � � �� �� �dttgvttdtvttdyvJ
T

 ����
0

22 ;,;,
2
1 ��

           

 (22) 

funksional�n� (9)-(13) m�s�l�sinin h�lli il� birlikd� minimalla�d�rs�n. 
� � � � � �� �txvtxvtxv ,,,, 21� -vektor-funksiyas�n� idar�edici adland�raq. 

(9)-(13), (22) m�s�l�sini g�tirilmi� m�s�l� adland�raq. Mümkün 
idar�edicil�r sinfi olaraq � � � � � �� �txvtxvtxv ,,,, 21�  vektor-
funksiyalar�n�n qabar�q, qapal� )()( 22 QLQLU ad �  çoxlu	unu 
götür�k. 
Teorem 3. (9)-(13), (22) optimal idar�etm� m�s�l�sind� 
� � � � � �� � adUtxvtxvtxv 	� ,,,, 0

2
0
1

0  idar�edicisinin optimal idar�edici 
olmas� üçün z�ruri v� kafi ��rt  

� �� � � � �� � � � � � � �� �� 0,,,,,, 0
2

1
22

0
1

1
11 !��� dxdttxvtxvtxtxvtxvtx

Q

��

� � adUvvv 	�" 21,                                                                             (23) 
variasional b�rab�rsizliyin öd�nilm�sidir. 
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Burada � � � �� �txtx ,,, 21 ��   

� � � � � � � � � � � � � � ,0
2

2
2

2
1

2

2
1

2

2

2

�
�
�

�
�
�

���
�

�
��
�

�

�
�

�
�

t
xexAx

t
xAx

x
xIxE

x
�

�
�

�
�              (24) 

� � ,, Qtx 	   

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
1

2

2
2

2

2
2

2

2

2

t
xexAx

x
xCxG

x
xCxE

x w
�

�
��  

� � � � � � � �� � ,02
2

2
2 �

�
�

��
t

xexAxIx
�

�             � � ,, Qtx 	                    (25)  

,021 ��
�� TtTt

��     021 �
�
�

�
�
�

�� TtTt tt
�� ,        ,0 lx ��         (26) 

,0
0201 ��
�� xx

��    0
0

2

0

1 �
�
�

�
�
�

�� xx tt
�� ,      ,0 Tt ��           (27) 

,021 ��
�� lxlx

��     021 �
�
�

�
�
�

�� lxlx tt
�� ,        .0 Tt ��         (28) 

� � � � 021 �� ## �� ,     021 �$%
&

'(
)
�
�

�$%
&

'(
)
�
�

## xx
��

,                             (29) 

� � � � 02
1

2

�$
%

&
'
(

)
�
�

#
x

xIxE �
,     � � � � 02

2
2

�$
%

&
'
(

)
�
�

#
x

xCxE w
�

,              (30)  

� � � � � �� � � �� �tvttdy
x

xIxE
x

��
���$

%

&
'
(

)
��
�

�
��
�

�
�
�

�
�

#

,,2
1

2

,                       (31)  

� � � � � �� � � �� �tgvttd
x

xCxE
x w ���$

%

&
'
(

)
��
�

�
��
�

�
�
�

�
�

#

,,2
2

2

�� ,                     (32)  

qo�ma m�s�l�sinin h�llidir, burada #  - � �tdx � , � �Tt ,0	 , x�tti Q  
oblast�n� iki 1Q  v� 2Q hiss�l�rin� bölür. � �� �#tx,� -simvolu is� #  
üz�rind� � �tx,�  funksiyas�n�n 2L  m�nada limit qiym�tl�rinin f�rqi, 
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y�ni # –y� 1Q  v� 2Q  oblastlar�ndan yax�nla�d�qda hesablanm�� izl�rin 
f�rqi ba�a dü�ülür. 

Qeyd ed�k ki, (29)-(32) –��rtl�ri qo�mal�q ��rtl�ri adlan�r.  
Dissertasiya i�inin iki yar�mf�sild�n ibar�t olan ikinci f�sli 

çubu	un �laq�li �yilm�-burulma r�qsl�ri t�nliyi üçün ba�lan	�c 
funksiyalar�n tap�lmas� m�s�l�sinin optimal idar�etm� m�s�l�sin� 
g�tirilm�sin� v� onun t�dqiqin� h�sr olunub. 
Dissertasiyan�n 2.1. yar�mf�slind� çubu	un �yilm�-burulma r�qsl�ri 
t�nliyi üçün � �TtlxQ ����� 0,0  oblast�nda iki diferensial 
t�nlikl�r sistemi il� t�svir olunan a�a	�dak� s�rh�d m�s�l�sin�  bax�l�r. 

� � � � � � � � �
�
�

���
�

�
��
�

�
�
�

�
�

2

2

2

2

2

2

t
yxAx

x
yxIxE

x
�

 
� � � � � � � �txf

t
xexAx ,12

2

�
�
�

�
��  , � � ,, Qtx 	                                       (33) 

� � � � � � � �� � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2

2

2

2

2

2

2

2

t
yxexAxxCxG

xx
xCxE

x w ���

� � � � � � � �� � � �,,22

2
2 txf

t
xexAxIx �
�
�

��
��  � � ,, Qtx 	                        (34) 

0 0,x x ly y� �� �
0

0
x x l

y y
x x� �

� �
� �

� �
,     Tt ��0 ,        (35) 

0 0,x x l� �� �� �
 0

0
x x lx x

� �

� �

� �
� �

� �
,  Tt ��0 ,        (36) 

0
0
�

�t
y , � �xv

t
y

t
1

0

�
�
�

�

, lx ��0 ,                                     (37) 

0
0
�

�t
� , � �xw

t t
1

0

�
�
�

�

�
,  lx ��0 ,                                     (38) 

burada � � � � � �lLxwxv ,0, 211 	 - axtar�lan funksiyalard�r.  

Qeyd ed�k ki, h�r bir qeyd olunmu� 
� � � � � �� � � � � �lLlLxwxvxv ,0,0, 2211 �	�  üçün (33)-(38) s�rh�d 

m�s�l�sinin � �QW 1,2
2  f�zas�nda yegan� ümumil��mi� h�lli var. 
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� � � � � �� �xwxvxv 11 ,�  -funksiyas�n� t�yin etm�k üçün �lav� ��rtl�r 
verilir:  

� � � �,;, 10 tvtxy ��          Tt ��0 ,                                           (39) 

� � � �,;, 20 tvtx �� �        Tt ��0 ,                                              (40) 

burada � �lx ,00 	 -verilmi� nöqt�, � � � � � �TLtt ,0, 221 	�� -is� verilmi� 
funksiyalard�r. 

Bu m�s�l� a�a	�dak� optimal idar�etm� m�s�l�sin� g�tirilir: 
el� � � � � � �� � � � � �lLlLxwxvxv ,0,0, 2211 �	�  vektor-funksiyas�n� 
tapmaq t�l�b olunur ki, o  

        

� � � � � �� � � � � �� �� �dttvtxtvtxyvJ
T

 ����
0

2
20

2
100 ;,;,

2
1 ��� ,      (41) 

funksional�n� (33)-(38) m�s�l�sinin h�lli il� birlikd� minimalla�d�r-s�n.  
Bu m�s�l�ni (33)-(38),(41) m�s�l�si adland�raq. (33)-(38),(41) 
m�s�l�sini a�a	�dak� üsulla requlyarla�d�raq. 

A�a	�dak� funksional verilir: 

� � � � � � � �� �2

,01
2

,010
222 lLlL

wvvJvJ ���
*

* .                             (42) 

� � � � � �� �xwxvxv 11 ,� -vektor-funksiyas�n� idar�edici adland�raq.  
Mümkün idar�edicil�r sinfi olaraq � � � � � �� �txvtxvtxv ,,,, 21�  vektor-
funksiyalar�n�n qabar�q, qapal� )()( 22 QLQLUad �  çoxlu	unu 
götür�k. (42) funksional�n� (33)-(38) ��rtl�ri daxilind� minimalla�-
d�rmaq t�l�b olunur.  

F�rz ed�k ki, (33)-(38) m�s�l�sinin veril�nl�ri a�a	�dak� ��rtl�ri 
öd�yir: 
1. � �E x , � �I x , � �x� , � �A x , � �e x , � �xCw , ( )G x , � �C x  ölçül�n, 

m�hdud v� � �0, l -parças�nda müsb�t funksiyalard�r; 

2. ,, 21 ff 21,��  - verilmi� funksiyalard�r, bel� ki, � �,, 221 QLff 	  
� �TL ,0, 221 	�� . 

��d�, (42) funksional�n�n  � � � �lLlL ,0,0 22 � -d� diferensiallanmas� 
göst�rilir. 
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Teorem 4. (33)-(38), (42) optimal idar�etm� m�s�l�sind� 
� � � �xvxv 0

1(� , � �)0
1 xw  idar�edicisinin optimal idar�edici olmas� üçün 

z�ruri v� kafi ��rt  

� � � �� � � � � � � � � � � � � � � � �� ������ xvxvxvxxexAxxxAx
l

0
11

0
121 0,0,( *����  

� � � � � � � � � � � � � � � � � � � �� �� 0)0,0,( 0
11121 !���� dxxwxwxwxxexAxxxAx *����

� � � � adUwvxv 	�" 11, . 
varisional b�rab�rsizliyin öd�nilm�sidir. 
Burada  � � � �� �txtx ,,, 21 ��   

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�

�
�

�
�

2
2

2

2
1

2

2
1

2

2

2

t
xexAx

t
xAx

x
xIxE

x
�

�
�

�
� , 

� � � �� � � �01;, xxtvtxy ��� �� , � � Qtx 	, ,                                       (43) 

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
1

2

2
2

2

2
2

2

2

2

t
xexAx

x
xCxG

x
xCxE

x w
����  

� � � � � � � �� � 2
2

2
2

t
xexAxIx

�
�

��
�� � � � �� � � �02;, xxtvtx ��� ��� ,        (44) 

� � Qtx 	, , 

0101 ��
�� lxx

�� ,    01

0

1 �
�
�

�
�
�

�� lxx xx
��

,     Tt ��0 ,          (45) 

0202 �� �� lxx �� ,     02

0

2 �
�
�

�
�
�

�� lxx xx
�� , Tt ��0 ,           (46) 

01 �
�Tt

� , 01 �
�
�

�Ttt
�

, 02 ��Tt� , 02 �
�
�

�Ttt
�

, lx ��0     (47) 

qo�ma m�s�l�sinin h�llidir. 
Dissertasiyan�n 2.2. yar�mf�slind� 2.1 yar�mf�slind�ki m�s�l�y� 
analoji m�s�l�y� bax�l�r, burada � � � � � �� �xwxvxv 11 ,� - funksiyas�n� 
t�yin etm�k üçün � �tdx �  �yrisi üz�rind� �lav� ��rtl�r verilir,  

� �� � � �,;, tvttdy �� � �� � � �,;, tgvttd ��     
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burada � � � �TKCtd ,01	  , � �TLt ,0)( 2	� , � � � �TLtg ,02	  -  is� 
verilmi� funksiyalard�r. 

Üç bölm�d�n ibar�t olan dissertasiyan�n 3-cü f�sli dördüncü 
t�rtib hiperbolik t�nlikl�r üçün bir lokal olmayan m�s�l�nin 
ara�d�r�lmas�na v� onun optimal idar�etm� m�s�l�sin� t�tbiqin�, 
çubu	un �yilm�-burulma r�qsl�rinin z�if qeyri-x�tti t�nliyi üçün 
optimal idar�etm� m�s�l�sind� optimall�q üçün Potryaginin maksimum 
prinsipi ��klind� z�ruri ��rt tap�lmas�na h�sr olunub.  

3.1 yar�mf�slind� 
� �4,1),,(:),,,( 10

4321 ��	�� ixxGxxxxxxG iiii  düzbucaql� 
paralelepipedind�  

� �� � � � � � � ���+ ,
����

��

1

4
4,1,0

1111
1111

4321

4

4

3

3

2

2

1

143214321

iiii
ki

i
x

i
x

i
x

i
xiiiixxxx

k

xuDDDDxaxuDDDDxul  

� � � � � �xxuxa 1111���                                                                         (48) 
dördt�rtibli hiperbolik t�nliyin�  
� �� � � � � �4320000432

0
14320000 ,,,,,,, xxxxxxxuxxxul ��+ ,  

� � 432432 ,, GGGxxx ��	 ,                                                               (49) 

� �� � � � � �431100043
0
21

1
4311000 ,,,,,,,

1
xxxxxxxuDxxxul x ��+ ,  

� � 431431 ,, GGGxxx ��	 ,                                                                (50) 

� �� � � � � �,,,,,,,, 42111004
0
321

11
4211100 21

xxxxxxxuDDxxxul xx ��+

� � 421421 ,, GGGxxx ��	 ,                                                               (51) 
� �� � � ��+ 0

4321
111

3211110 ,,,,,
321

xxxxuDDDxxxul xxx*

� ��� 1
4321

111 ,,,
321

xxxxuDDD xxx- � �3211110 ,, xxx� , 

� � 321321 ,, GGGxxx ��	 .                                                                (52) 
s�rh�d ��rtl�ri daxilind� bax�l�r. 
Burada � �4321 ,,,)( xxxxuxu �  - axtar�lan funksiya; )(

4321
xa iiii , 

1,0�ki , 4,1�k , 44321 ���� iiii  G -d� ölçül�n funksiyalar olub,  

� � � �GLxa p	0000 , � � � �GLxa xxxx
ppp

4321 ,,,
,,,0001 .	 , � � � �GLxa xxxx

ppp
4321 ,,,

,,,0010 .	 , 

� � � �GLxa xxxx
ppp

4321 ,,,
,,,0100 .	 , � � � �GLxa xxxx

ppp
4321 ,,,

,,,1000 .	 , 
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� � � �GLxa xxxx
pp

4321 ,,,
,,,1100 ..	 , � � � �GLxa xxxx

pp
4321 ,,,

,,,1010 ..	 , 

� � � �GLxa xxxx
pp

4321 ,,,
,,,1001 ..	 , � � � �GLxa xxxx

pp
4321 ,,,

,,,0110 ..	 , 

� � � �GLxa xxxx
pp

4321 ,,,
,,,0101 ..	 , � � � �GLxa xxxx

pp
4321 ,,,

,,,0011 ..	 , 

� � � �GLxa xxxx
p

4321 ,,,
,,,1110 ...	 , � � � �GLxa xxxx

p
4321 ,,,

,,,1101 ...	 , 

� � � �GLxa xxxx
p

4321 ,,,
,,,1011 ...	 , � � � �GLxa xxxx

p
4321 ,,,

,,,0111 ...	 , 

a � � � � � �GLxxa p	1111,� , � � � �432
)1,1,1(

4320000 ,, GGGWxxx p ��	� , 

� � � �431
)1,1,0(

4311000 ,, GGGWxxx p ��	� , 

� � � �421
)1,0,0(

42111000 ,, GGGWxxx p ��	� , 

� � � �GLxxx p	3211110 ,,�  ��rtl�rini öd�yirl�r; *  v� -  verilmi� 

h�qiqi �d�dl�r, � � Gxxxxx 	� 4321 ,,, - qeyd olunmu� nöqt�dir. 

)()1,1,1,1( GWu p	
 

funksiyas�n�n inteqral göst�ri�ind�n istifad� ed�r�k 

(49)-(52) ��rtl�rini öd�y�n )()1,1,1,1( GWu p	  funksiyas�n�n göst�rili�i 

al�n�r. Al�nm�� göst�rili� ixtiyari � � )(1111 GLxb p	 funksiyas�ndan 

as�l�d�r. Bu göst�rili�i (48) t�nliyind� n�z�r� alaraq � �xb1111 -� n�z�r�n 
inteqral t�nlik al�n�r. Bu inteqral t�nliy� uy	un qo�ma t�nlik qurulur. 
Mü�yy�n m�hdudiyy�t ��rtl�ri daxilind� bu inteqral t�nlikl�rin h�r 
birinin yegan� h�llinin oldu	u isbat edilir. Qo�ma inteqral t�nlikd�n 
istifad� ed�r�k (48)-(52) m�s�l�sinin fundamental h�ll anlay��� daxil 
edilir. Fundamental h�llin köm�yi il� (48)-(52) m�s�l�sinin h�llinin 
intqeral göst�rili�i al�n�r. 
3.2 yar�mf�slind�  dördt�rtibli hiperbolik t�nlikl�rl� t�svir olunan 
prosesl�r üçün  optimal idar�etm� m�s�l�sin� bax�l�r v� optimall�q üçün 
z�ruri v� kafi ��rt al�n�r. 
3.3 yar�mf�slind� a�a	�dak� optimal idar�etm� m�s�l�sind� optimall�q 
üçün Pontryaginin maksimum prinsipi tipli z�ruri ��rtl�r al�n�r. 
Çubu	un � �TtlxQ ����� 0,0  oblast�nda a�a	�dak� iki differensial 
t�nlikl�r sistemi il� t�svir edil�n r�qsl�rin� baxaq:  

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2

2

2

2

2

2

2

2

t
xexAx

t
yxAx

x
yxIxE

x
���  
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� �,,,,,, 211 //�ytxf�   � � ,, Qtx 	                                                        (53) 

� � � � � � � �� � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2

2

2

2

2

2

2

2

t
yxexAxxCxG

xx
xCxE

x
���

�     

� � � � � � � �� � � �,,,,,, 2122

2
2 //��� ytxf

t
xexAxIx �
�
�

��   � � ,, Qtx 	       (54)
 Tutaq ki, çubuq s�rb�st b�rkidilib. Onda 0�x  v� lx �  

nöqt�l�rind�  

            ,00 �� �� lxx yy  ,0
0 lxx x

y
x
y

�� �
�

�
�
�

    ,0 Tt ��                   (55) 

            ,00 �� �� lxx ��  ,0
0 lxx xx �� �

�
�

�
� ��

     ,0 Tt ��                 (56) 

s�rh�d ��rtl�ri verilib.   
       Ba�lan	�c ��rtl�rini bel� götür�k:  

   � �,00 xy t ���   � �,1
0

x
t
y

t

��
�
�

�

       ,0 lx ��                        (57) 

            � �,00 xgt ���     � �,1
0

xg
t t

�
�
�

�

�
       lx ��0 .                  (58) 

Mümkün idar�l�rin adU  sinfi kimi Q -d� ölçül�n v� sanki bütün 

� � Qtx 	,  üçün qiym�tl�ri 2RV 0 -d�n olan � � � � � �� �txtxtx ,,,, 21 /// �  
vektor funksiyalar� götürülür. Burada V -bo� olmayan, ixtiyari 
çoxluqdur.  

Tutaq ki, 
                                    � � � ��

Q

dxdtytxfJ 210 ,,,,, //�/                 (59)  

funksional�n� (53)-(58) m�hdudiyy�tl�ri daxilind� adU  sinfind� 
minimalla�d�rmaq t�l�b olunur. Burada � � � �� �/�/ ;,,;, txtxy  (53)-(58) 
m�s�l�sinin � � � � � �� �txtxtx ,,,, 21 /// �  idar�edicisin� uy	un h�lli, 
� �210 ,,,,, //�ytxf  is� 22 RRQ ��  -d� verilmi� funksiyad�r.  

F�rz ed�k ki, m�s�l�nin veril�nl�ri a�a	�dak� ��rtl�ri öd�yir: 
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1. � � � � � � � � � � � � � � � �xCxGxCxexAxxIxE ,,,,,,,
�

�  funksiyalar� � �l,0  
parças�nda ölçül�n m�hdud v� müsb�tdirl�r; 

2. 1010 ,,, gg��  - verilmi� funksiyalard�r v� � �,,0
0

2
20 lW	�  � �,,0

0
2

20 lWg 	  
� �.,0, 211 lLg 	�  

3. � �,,,,,, 21 //�ytxf i  2,1,0�i  funksiyalar� 22 RRQ ��  -da 

k�silm�zdirl�r v� 
��
�

�
� ii f

y
f ,  k�silm�z tör�m�l�ri vard�r v� 

��
�

�
� ii f

y
f , , 

2,1�i  tör�m�l�ri m�hduddur, 
��
�

�
� ii f

y
f , , 2,1,0�i  tör�m�l�ri � ��,y  

cütün� n�z�r�n Lip�is ��rtini öd�yir.  
Bu yar�mf�sild� idar�edicinin impuls variasiyas�n�n köm�yi il� 

s�rh�d m�s�l�sinin h�llinin art�m�n�n qiym�tl�ndirilm�si al�n�r, 
funksional�n art�m düsturu v� onun qal�q h�ddi ç�xar�l�r. Burada 
a�a	�dak� teorem isbat edilir: 
          	
�rem 5. Tutaq ki, (53)-(59) m�s�l�sinin veril�nl�ri yuxar�da 
qoyulan 1.-3. ��rtl�rini öd�yir. Onda � � � �� �txvtxv ,,, 0

2
0
1  idar�sinin (53)-

(59) m�s�l�sind� optimall	� üçün a�a	�dak� maksimum ��rtinin 
öd�nm�si z�ruridir: 

� �
� � � � � � � �� � �

	�
txtxtxtxytxH

V
,,,,,,,,,,,max 212100, 21

��//�
///  

               � � � � � � � � � � � �� �,,,,,,,,,,,,,, 21
0
2

0
100 txtxtxtxtxtxytxH ��//��  � � Qtx 	, , 

burada, � � � �txtxy ,,, 00 �  (53)-(59) m�s�l�sinin � � � �txvtxv ,, 0�  
olduqda h�lli, � � � �txtx ,,, 21 ��  is�  

�
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
2

2

2
1

2

2
1

2

2

2

)()()()()()()(
t

xexAx
t

xAx
x

xIxE
x

�
�

�
�

�  

� � � � � � � � � � � �� �
y

txtxtxvtxvtxtxytxH
�

�
�

,,,,,,,,,,,,, 21
0
2

0
100 ��� , Qtx 	),(               

� � � � � � � � � � � � � � �
�
�

�
�
�

���
�

�
��
�

�
�
�

�
�

2
2

2

2
2

2

2
2

2

2

2

t
xexAx

x
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x
xCxE

x w
����  

� � � � � � � �� � �
�
�

�� 2
1

2
2

t
xexAxIx ��  
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� � � � � � � � � � � �� �
�

���
�

�
�

txtxtxvtxvtxtxytxH ,,,,,,,,,,,,, 21
0
2

0
100 , Qtx 	),( ,  

,0101 ��
�� lxx

��    ,01

0

1 �
�
�

�
�
�

�� lxx xx
��        Tt ��0 ,  

,0202 ��
�� lxx

��    ,02

0

2 �
�
�

�
�
�

�� lxx xx
��      Tt ��0 ,  

,01 �
�Tt

�  ,01 �
�
�

�Ttx
�    ,02 �

�Tt
�    ,02 �

�
�

�Ttx
�       .0 lx ��   

qo�ma m�s�l�sinin h�llidir. 
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����� 	������ ���� ���������� 
 

����	���� ������ �!	�������"� #!�������$ � 
!��%����& �!��������& "�!��'���������� 

#�������$�� 
 

����*�� 
 

* �""��#�\ ����!��� "����]^� �"������ �����@#�#�: 
- ����!� ���������% �����$ !�"# �������% ������!��� 

&������$ "#��'�% �������� & ����!� ��#���@��<� ��������%  
""�������� " ����^@] ��#���� #��� ��#���@��<� ��������%, 
��&����� ����������  ��"#�#�!��� �"���� ��#���@��"# � 
��� ����\����<� �������"#��; 

- ����!� ���������% ������ !�"#�$ �������$ "�%������ 
�<���-&��#�@��� &������%� "#��'�% �� ����� 
������#��@��� �"���$ �� ��%��$ ��  �� &���$ �� 
�������� & ����!� ��#���@��<� ��������%, ��&����� 
����������  ��"#�#�!��� �"���� ��#���@��"#; 

- ����!� ����'���% ��!��@��� �"���$ � &�����$ ����!� 
��% ""#��� �<���-&��#�@��� &������$ "#��'�% �"���$ �� 
����� ������#��@��� �"���$ �� ��%��$ ��  �� &���$ 
�� �������� & ����!� ��#���@��<� ��������%  ��&����� 
����������  ��"#�#�!��� �"���� ��#���@��"# ; 

- �������� ����������  ��"#�#�!��� �"���� 
��#���@��"# � ����!� ��#���@��<� ��������% ��% ��&�#���� 
���$��� <������!�"&� �������$ !�#���#�<� ���%�&�; 

- �������� ���������� �"���� ��#���@��"# � ��� 
���\�� ��&"���� W��#�%<�� � ����!� ��#���@��<� 
��������% ��% "���� �����$��� �������$ �<���-&��#�@��� 
&������$ "#��'�%. 
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AYSEL TELMAN qizi  RAMAZANOVA 
 

SOME OPTIMAL CONTROL PROBLEMS IN THE PROCESSES 
DESCRIBED BY HYPERBOLIC EQUATIONS�

 

SUMMARY 

 

The following main results were obtained: 
 
-The problem of determining the right-hand side of the equation of 
transverse vibrations of a rod is brought to the problem of optimal con-
trol and investigated using methods of optimal control theory; a neces-
sary and sufficient optimality condition in the form of a variational ine-
quality were proved; 
-The problem of determining the right-hand sides of the equations con-
nected by flexural-torsional vibrations of the rod with additional condi-
tions on the straight line and on the curve line is brought to the problem 
of optimal control, a necessary and sufficient optimality condition were 
proved; 
-The problem of finding the initial conditions in the boundary-value 
problem for the system of flexural-torsional vibrations of the condition 
rod with additional conditions on the straight line and on the curve line 
is brought to the optimal control problem and a necessary and sufficient 
optimality condition were proved; 
-A necessary and sufficient condition of optimality in the optimal con-
trol problem for some linear hyperbolic equations of the fourth order 
were proved; 
-The necessary optimality condition in the form of the Pontryagin max-
imum principle in the optimal control problem were found for weakly 
nonlinear equations of flexural-torsional vibrations of a rod.  
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