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 المستخϠص
ʙƎśف ʚƍه ا�ʛʡوřţ إƅى ʛȄʨʢś وʜȄʜŸś أداء خʨارزŕॽƈت ا�řॽƆʲƈ اʙŸƅدřǽ، �� سʥƆś ŕʺॽ اʙʺʱŸʺƅة       

Ɔŷى    ʜت ا��ʛʡوŕʺƆŸƈřţت ʙŠيʙة ذات ŕſؗءة řॽƅŕŷ. رƆŷؗى خʨارزŕॽƈت اʙʱƅرج، ʧƈ خ��ل اʛʱƁاح  

  Ɠž řžوʛŸƈ  ʦॽʂŕſƈ واشŕƂʱق ʙŷة ŕʺƆŸƈت ʙţيŕǼ řʲسʙʵʱام صॽغ رŕȄضʙʻʱʶś řŷʨʻʱƈ řॽ إƅى   ʦॽʺʸś

نʨع  ʧƈ ةʛاكʚƅا  řʹſʵʻƈ غॽص ʅॽʣʨś ʦś  ʘʽţ ،řǽدʙŸƅا  řॽƆʲƈا� DFP (Davidon-Fletcher-

Powell) řॽɿॽʡ تŕʺƆŸƈو (Spectral Parameters)   řॽƈارزʨʵǼ řصŕخ řʺƆŸƈ ʛȄʨʢś ىƅإ řžŕض𿿿ŕǼ

 .(Three-Term Conjugate Gradient) اʙʱƅرج اʛʱʺƅاȘž ث��ثƓ اʙʴƅود 

  řॽصŕخ řʻƍʛŗ ʦś ʘʽţ ،ŕƎƁŕƂʱاش ʦś řʺƆŸƈ Ȉؔƅ řʺƎʺƅا řॽضŕȄʛƅا ʟئŕʸʵƅت اŕॼإث řراسʙƅا ʗʻʺʹś

Ɠžŕؔƅار اʙʴا��ن (Sufficient Descent Property)   ربŕƂʱƅا řॽصŕخ ʥƅʚؗليوϮϤالش (Global 

Convergence Property)řȄʨƂƅا Ȇƅوو ȋوʛى شƅةً إʙʻʱʶƈ ، (Strong Wolfe Conditions) 

 ȑʛʽŗ řƅŕţو (Perry’s Condition).   řƆƈŕش řŷʨʺʳƈ خ��ل ʧƈ رةʨʢʺƅت اŕॽƈارزʨʵƅءة اŕſؗ رŕॼʱاخ ʦś

ŕǼسʙʵʱام    řǽدʙŸƅا اŕʳʱƅرب   ʧƈ41   ىƅإ  řžŕض𿿿ŕǼ  ،řॽʺƆŸƅا ʛʷʱʻƈة Ɠž ا�دŕॽŗت   řॽسŕॽʀ اخŕॼʱر   řƅدا

řॽƆʲƈت ا�ŕॽƈارزʨخ ʦॽʽƂś Ɠž řŸئŕʷƅا řॽȞॽؔ��سƅوال اʙƅا ʧƈ řŷʨʺʳƈ. 

  Ɠž řžوʛŸʺƅا řǽʙʽƆƂʱƅا اʨʢʺƅرة واʨʵƅارزŕॽƈت  اŕʺƆŸʺƅت  اʙƅراسŕƂƈ řرنʧʽŗ řॽƆʽʸſś ř أداء   ʗƆʺش ʙƁو

  ،řॽŗŕʶʴƅورات اʙƅد اʙŷرب وŕƂʱƅا řŷʛس ʘʽţ ʧƈ ŕʣًʨʴƆƈ ŕƁًʨſś şئŕʱʻƅت اʛƎʣأ ʘʽţ ،řॽƆʲƈل ا�ŕʳƈ

ƈ  ȑدʙŸƅا  ʦॽʽƂʱƅا نŕʢق   Ŷॽسʨś  ʦś  ŕʺؗ  .řʸƆʵʱʶʺƅا اʨƆʴƅل  ʨŠ ʧʽʶʴśدة   ʧŷ  򟿿ًʹž  şƈد خ��ل   ʧ

، واƓʱƅ (Whale Optimization Algorithm - WOA) اŕʺƆŸʺƅت اʨʢʺƅرة ضʺʧ خʨارزřॽƈ اʨʴƅت 

 ʙŸǼ řॽƈارزʨʵƆƅ řǽدʙŸƅءة اŕſؔƅا Ɠž ʛʽʰؗ ʧʶʴś Șʽثʨś ʦś ʘʽţ ،řॽؗʚƅب اʛʶƅت اŕॽƈارزʨخ ʧƈ ʛʰʱŸś

ȈيʙŸʱƅا.ŕʺƍ ʧʽʱʽʳƈʛŗ ʧʽʱżƅ ʅॽʣʨś ʦś ،افʙƍه ا�ʚƍ ȘʽƂʴʱƅ Fortran وMATLAB  ʧƈ ŕʺƎƅ ŕʺƅ ،

Ȉʽʲʺʱƅ اŕʱʻƅئDolan & More   ş برنΎمجكŕſءة Ɠž اŶƈ ȈƈŕŸʱƅ اʨʵƅارزŕॽƈت اʙŸƅدřǽ، وʦś اسʙʵʱام  

ʦسŕǼ řžوʛŸʺƅت اŕॽʻʴʻʺƅا ʛʰŷ ŕًॽنŕॽŗ Performance Profiles  ȑʛʸǼ ȈʽƆʴś ʦǽʙƂś Ɠž تʙŷŕس Ɠʱƅوا

řſƆʱʵʺƅت اŕॽƈارزʨʵƅداء ا� Ţواض. 
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Abstract 
This thesis aims to develop and enhance the performance of numerical 
optimization algorithms, particularly those based on gradient methods, by 
proposing new highly efficient parameters. The thesis focused on designing and 
deriving several modern parameters using various mathematical formulations 
grounded in well-known concepts in numerical optimization. Specifically, low-
memory formulas of the DFP (Davidon-Fletcher-Powell) type, spectral 
parameters, and a newly developed parameter for the three-term conjugate 
gradient algorithm were employed. 

The study included proving important mathematical properties for each derived 
parameter, where the sufficient descent property and the global convergence 
property were established, based on the strong Wolfe conditions and Perry’s 
condition. The efficiency of the developed algorithms was tested through a 
comprehensive set of numerical experiments using 41 standard test functions 
commonly found in the scientific literature, in addition to a set of classical 
functions widely used for evaluating optimization algorithms. 

The study also involved a detailed comparison between the performance of the 
developed parameters and the well-known classical algorithms in the field of 
optimization, where the results demonstrated significant superiority in terms of 
convergence speed, number of iterations, and the quality of the obtained 
solutions. Furthermore, the scope of numerical evaluation was extended by 
integrating the developed parameters within the Whale Optimization Algorithm 
(WOA), which is one of the swarm intelligence algorithms, and a significant 
improvement in the numerical efficiency of the algorithm was documented after 
the modification. 

To achieve these objectives, two programming languages, Fortran and 
MATLAB, were employed due to their efficiency in handling numerical 
algorithms. Additionally, the Dolan & More program was used to graphically 
represent the results through the well-known performance profiles, which 
provided a clear visual analysis of the performance of the different algorithms. 

 


