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ABSTRACT

         The purpose of this dissertation is studying new analytics on complex 
transforms and stochastic differential equations with applications. It is the 
study of applications of fractional calculus transforms for a new subclass of 
univalent functions using Hohlov operator with Hadamard product. A new 
subclass  AH(aଵ, aଶ, aଷ, α, β, γ, ℌ) was introduced. Coefficient inequality, 
upper and lower bounds (distortion bounds), upper and lower bounds 
(growth bounds) with some related results were obtained. Also applications 
in upper terms of generalized Wright functions were introduced. The 
present dissertation deals with a solution of fractional Heat equation for a 
subclass of multivalent functions using fractional integral operator. Here, 
we make same new generalizations, of Riemann Liouville (integral and 
derivative) to obtain coefficient inequality, upper bounds and the 
application of the fractional heat equation. Discussed differential 
subordinations and superordinations results of analytic univalent functions 
were discussed by using fractional differential operator as established 
sandwich theorems for univalent functions by using differential 
subordination and superordination results These theorems involving the 
application of fractional differential operator, �ఈ,ఉ,ఋ

௣ 󏿿(󿿿). Also, some 
differential subordination and superordination results in the open unit disk 
𿿿 were derived, with sandwich type results. The work of thesis also 
introduced third order differential subordination and superordination results 
for univalent analytic functions associated with Zeta Riemann fractional 
differential operator. Certain families of admissible functions were 
introduced and discuss some applications of third order differential 
subordination for normalized analytic functions associated with novel 
fractional operator namely Zeta Riemann fractional differential operator 
�ௌ

(ఎ,ఉ)󏿿(󿿿). Some new results on differential subordination and 
superordination with Sandwich theorems are obtained. The applications of 
Beta negative Binomial distribution for third order differential 
subordination and superordination of multivalent analytic functions were 
tackled. The implications of third order differential subordination in the 
context of analytic functions associated with statistical linear operator were 
explored. The investigation encompasses the consideration of specific 
admissible classes of 3௥ௗ differential functions. Furthermore, this 
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exploration to establish a dual principle was extended, resulting in a 
sandwich type outcome. Finally, fractional complex stochastic differential 
equations and their applications in mathematical finance and physics were 
studied. This idea discussed the connection between complex valued 
stochastic equations and univalent functions within the open unit disk U  . 
The classical complex Itô calculus has extended stochastic differential 
equations (SDEs) into the complex plane, enabling the modeling of 
processes with real and imaginary components. Itô lemma for a complex
valued function 򟿿󏿿(ᥦ௧). Also, here the fractional extension of complex Itô 
calculus incorporates memory effects by substituting conventional 
Brownian motion with fractional Brownian motion 񯿿௧

ு. This 
generalization permits non Markovian dynamics in which previous values 
affect future development.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Αإشήاف
 إΎϣγعيل عΑداϔϐϟور جγΎم ϟΎγمد. أ.

 ϠγيΎϣن أ.د. وقΎص غϟΎب عطشΎن                  

م 2025 هـ 1447  

ϲϤϠόϟا ΚحΒϟوا ϲϟΎόϟن اϴϠόΘϟوزارة ا
جόϣΎت اϮϤϟصل

كϴϠت عϮϠم اϟحΎسϮب واήϟيΎضΎϴث
قδن اήϟيΎضΎϴث

𿿿ॻƄʲřت جʗيʗة حʦل ا𿿿Ȃʦʲʯƃت اŶƃقŗǻʗ واœŶʸƃد�ت 
  اʯƃفœضŗॻƄ اœʶʯƃدŗॻɼ مع اॻʮʠʯƃقœت

ŗʴȂʙفƃاŗॻɼدœʶʯƃا ŗॻƄضœفʯƃد�ت اœŶʸƄƃ سʙʯفʸƃاΔاطروح ΔϣدϘϣ  
 ΔيϠس كϠجϣ ىϟا ϲت فΎضيΎريϟوب واγΎحϟوم اϠعΔόϣΎل جλوϣϟا  

فϲدكΗوراه فΔϔγϠ  شΎϬدةجزء ϣن ΗϣطΎΑϠت ϧيل ك  
حγΎوΑيΔاϟريΎضيΎت اϟ اϟريΎضيΎت/  

 
 

 ϣن قΑل
 ʦʳॻش 񯿿 ʥʻʴح ʗʸأح 



ْ  ʝƄʳʯَʴُy ْأل

  

اʛżƅض ʚƍ ʧƈه ا�ʛʡوʨƍ řţ دراس𿿿ॽƆʴś řت ʙŠيʙة 𿿿ȄʨʴʱƆƅت         

اřǽʙƂŸƅ واŕŸʺƅد�ت اřॽƆŲŕſʱƅ اŕʸʱƅدŶƈ řॽɾ اŕƂॽʰʢʱƅت. Ɠƍ دراسŕƂॽʰʢś řت 

 ʕžŕؔʱƅا řǽدŕţوال اʙƅا ʧƈ ʙيʙŠ ƓئʜŠ Ȇʻʸƅ ȑʛʶؔƅب اŕʶʴƅت ا𿿿Ȅʨʴś

 ʙيʙŠ ƓئʜŠ ȆŰ ŕʻƈʙƁ ŕʻƍ .دʛƈدŕƍ بʛŲ Ŷƈ فʨƆƍʨƍ ʛثʕƈ امʙʵʱسŕǼ

AH(aଵ, aଶ, aଷ, α, β, γ, ℌ)   ،ȈƈŕŸʺƅا řŸŠاʛʱƈ ىƆŷ لʨʸʴƅا ʦśو

 )ʨʺʻƅود اʙţ ( ŕॽƊʙƅوا ŕॽƆŸƅود اʙʴƅا ، ) řȄʨʷʱƅود اʙţ ( ŕॽƊʙƅوا ŕॽƆŸƅود اʙʴƅا

ʠŸǼ Ŷƈ اŕʱʻƅئş اŕƂॽʰʢś ʦǽʙƂś ʦś ŕʺؗ .řʢॼśʛʺƅت Ɠž اʙʴƅود اʙƅ ŕॽƆŸƅوال 

 ،řʺƎʺƅا ʗرايȈƈŕŸʱƅا ʦś řراسʙƅه اʚƍ Ɠž Ȅʛʶؔƅارة اʛʴƅا řƆƈŕŸƈ Ȉţ Ŷƈ ř

 .ȑʛʶؗ ƓƆƈŕؔś ʛثʕƈ امʙʵʱسŕǼ ʕžŕؔʱƅدة اʙŸʱƈ والʙƅا ʧƈ ƓئʜŠ Ȇʻʸƅ ʦś

ȈʺŸƅا  Ȉʽžʨʽƅ تŕʺॽʺŸś ʠŸǼ-  . ةʙيʙʳƅا) řƂʷʺƅوا Ȉƈŕؔʱƅن ) اŕʺȄر ʦś اذ

Ɔŷى ʛʱƈاřŸŠ اȈƈŕŸʺƅ ، اʙʴƅود اŕॽƆŸƅ وŕŸʺƅ Șʽʰʢśدřƅ اʛʴƅارة  اʨʸʴƅل

 .řȄʛʶؔƅاřʷƁŕʻƈ ʗʺś  والʙƆƅ řॽƆŲŕſʱƅا ŕॽƆŸƅت اŕॽɻǼŕʱƅت واŕॽɻǼŕʱƅا şئŕʱƊ

 ʘʽʴǼ ȑʛʶؔƅا ƓƆŲŕſʱƅا ʛثʕʺƅام اʙʵʱسŕǼ řॽƆʽƆʴʱƅا ʕžŕؔʱƅا řǽدŕţءاŕʷƊا ʦś 

ŕʻƍʛʰƈت اʙƊŕʶƅرج ʙƆƅوال اŕţدřǽ اŕǼ ʕžŕؔʱƅسʙʵʱام ŕʱƊئş اŕॽɻǼŕʱƅت واŕॽɻǼŕʱƅت 

Ųŕſʱƅا ʛثʕʺƅا Șʽʰʢʱŗ řʢॼśʛƈ تŕƍʛʰʺƅه اʚƍو řॽƆŲŕſʱƅا ŕॽƆŸƅا ȑʛʶؔƅا ƓƆ  

�ఈ,ఉ,ఋ
௣ 򟿿(󏿿)   ʧƈ ŕʹŸǼ قŕƂʱاش ʦśو řॽƆŲŕſʱƅا ŕॽƆŸƅا řॽɻǼŕʱƅوا řॽɻǼŕʱƅا şئŕʱƊ

ʙʺŷت اʙƅراسŕʱƊ Ŷƈ řئʧƈ ş اʨʻƅع اʙƊŕʶƅوج .  ʛƁ ƓžUص اʙţʨƅة اʨʱſʺƅح 

ʦǽʙƂś ىƅا ŕʹǽأ  řʲƅŕʲƅا řॼśʛƅى اž řॽƆŲŕſʱƅا ŕॽƆŸƅا řॽɻǼŕʱƅو ا řॽɻǼŕʱƅا şئŕʱƊ

 -řॽƆʽƆʴʱƅ اʕʺƅŕǼ řʢॼśʛʺƅثʛ اƓƆŲŕſʱƅ اʙƆƅ ŕʱȄʜƅ ȑʛʶؔƅوال اŕţدřǽ اʕžŕؔʱƅ ا

 ʧƈ řʻʽŸƈř اʙƅوال اřƅʨʰƂʺƅ وʨŷ ʷƁŕƊائȈ وʦś ŕʻƍ ʧƈ اȈŰʨʱƅ اƅىرŕʺȄن 



 ʠŸǼƅا řॽɻॽʰʢƅا řॽƆʽƆʴʱƅوال اʙƆƅ řʲƅŕʲƅا řॼśʛƅا Ɠž řॽƆŲŕſʱƅا řॽɻǼŕʱƆƅ تŕƂॽʰʢʱ

 رŕʺȄن -أ� وʨƍ اʕʺƅثʛ اƓƆŲŕſʱƅ اȑʛʶؔƅ زʙ  ŕʻȄاʕʺǼ řʢॼśʛʺƅثʙŠ ȑʛʶؗ ʛي

�ௌ
(ఎ,ఉ)򟿿(󏿿) řراسʙƅا ʗƆŰʨś ىƅو  ا řॽɻǼŕʱƅل اʨţ ةʙيʙʳƅا şئŕʱʻƅا ʠŸǼ

ś .وجʙƊŕʶƅت اŕʻƍʛƈ Ŷƈ řॽƆŲŕſʱƅا ŕॽƆŸƅا řॽɻǼŕʱƅاȈƈŕŸʱƅا ʦ  ŶȄزʨś تŕƂॽʰʢś Ŷƈ

ثŕʻئŕʱʽŗ Ɠ اřॽɻǼŕʱƆƅ ʖƅŕʶƅ واřॽɻǼŕʱƅ اŕॽƆŸƅ اʧƈ řॽƆŲŕſʱƅ اřॼśʛƅ اʙƆƅ řʲƅŕʲƅوال 

ŕʻƍ ، řॽƆʽƆʴʱƅا ʕžŕؔʱƅدة اʙŸʱƈ ʧŷ Ȇʷؔƅا ʦś  ىž řॽƆŲŕſʱƅا řॽɻǼŕʱƅر اŕأث

Ɠئŕʸţا� Ɠʢʵƅا ʛثʕʺƅŕǼ řʢॼśʛʺƅا řॽƆʽƆʴʱƅوال اʙƅق اŕॽس Ɠž řʲƅŕʲƅا řॼśʛʺƅا.  

 ʧƈ řॽƆŲŕſʱƅوال اʙƆƅ řƅʨʰƂʺƅدة اʙʴʺƅف اŕŲا� Ɠž ʛʤʻƅا ŕʻƂॽʁʴś ʧʺʹʱي

 ،ʥƅى ذƆŷ وة𿿿ŷ .řʲƅŕʲƅا řॼśʛƅاŶॽسʨś ʦś ʘʽţ  أʙʰƈ ʝॽسōʱƅ فŕʷؔʱا ا�سʚƍ

دراسř اŕŸʺƅد�ت  ʗج، ŕʺƈ أدȐ اƅى ʨƊ ʧƈ řʳॽʱƊع اʙƊŕʶƅوج . أخʛʽاً ʜƈʺśدو 

 řॽƅŕʺƅت اŕॽŲŕȄʛƅا Ɠž ŕƎśŕƂॽʰʢśو řȄرʨʶؔƅا řǽʙƂŸƅا řॽɾدŕʸʱƅا řॽƆŲŕſʱƅا

 řʺॽʁƅذات ا řॽɾدŕʸʱƅد�ت اŕŸʺƅا ʧʽŗ Ȍȃʛƅا ʞƁŕʻś ةʛؔſƅه اʚƍ . řॽئŕȄʜʽſƅوا

. يʨسŕʶţ Ŷب  UاřǽʙƂŸƅ واʙƅوال اŕţدřǽ اʛƁ Ɠž ʕžŕؔʱƅص اʙţʨƅة اʨʱſʺƅح 

( إƅى SDESاřƆʽŲŕſʱƅ اŕʸʱʺƅدřॽɾ )إيʨʱ اȑʙƂŸƅ اƅؔ��سŕŸʺƅ ƓȞॽد�ت 

 .řॽƆʽʵʱƅوا řॽʁॽʁʴƅا ŕƎśŕƊʨȞʺǼ تŕॽƆʺŸƅا řŠʚʺƊ ʧƈ ʧȞʺǽ ŕʺƈ ȑʙƂŸƅا Ȑʨʱʶʺƅا

 řǽʙƂŷ .řʺॽʀ ذات řƅاʙƅ ʨʱإي řƅدŕŸƈ񯿿򟿿(󏿿௧)  ادʙʱƈا� şƈʙي ، ŕʹǽا اʚƍ

 ř ʛؗʴƅال اʙʰʱاس ȘȄʛʡ ʧŷ ةʛاكʚƅات اʛʽثōś ȑʙƂŸƅا ʨʱب إيŕʶʴƅ ȑʛʶؔƅا

ǽʙʽƆƂʱƅا řॽƊاوʛʰƅا řȄʛʶؔƅا řॽƊاوʛʰƅا ř ʛؗʴƅŕǼ ř𿿿௧
ு ʦॽʺŸʱƅا اʚƍ Ŷʺʶǽ .

ʦॽʁƅا ŕƎʽž ʛثʕś řॽɾʨ  .ʙŗيŕॽȞॽƈŕʻت غŕƈ ʛʽرؗ

 


