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                                           Abstract 
Higher-order differential equations play an important role in modeling many 

complex dynamic systems, such as vibrations of three-dimensional structures, 

stability analysis in advanced control systems, and the study of physical 

phenomena such as fluid motion and nonlinear vibrations. Due to their 

complexity, these equations require sophisticated solution techniques, along 

with additional initial conditions to accurately determine solutions.

In this study, dynamic systems proposal from third- and fourth-order special 

differential equations with a single independent variable are proposed using 

the jerk and hyperjerk functions, respectively, and with the fewest possible 

terms to generate chaotic behavior. Both systems are studied in different cases 

and compared, discussing their most important dynamical properties, 

including equilibrium points, stability, exponentials, and the Lyapunov 

dimension. The nature of these systems is also classified as dissipative or 

conservative, depending on some of their parameters.

The study also included the application aspect of the proposed systems in the 

field of electronic circuits using the NI Multisim 14.3 program. These 

proposed systems were converted into electronic systems containing resistors, 

capacitors, an amplifier, and a power supply, and the paths were obtained 

using an oscilloscope. The study demonstrated good agreement with the 

numerical simulation results using MATLAB R2021b, confirming the 

efficiency and effectiveness of the proposed systems. 
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  ΔϟدΎόϣ نϣ ةΎΣوΗγϣ ΔϳكϳϣΎϧϳد Δϣظϧم أϳϣصΗ
jerk ΔϳϠضΎϔΗϟا ϟا ΎودوائرهΔϳئΎΑرϬك  

 
 ΔϣدϘϣ ΔϟΎγر 
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اϠΨΘδϤϟص 
اΎόϤϟد��ت  اΎϴϠόϟ  اόϠΗ   ΔϴϠοΎϔΘϟب   ΔΒΗήϟا  Ϧϣ  دورًا    ΔΟάϤϧ  ϲϓ  ΎϤًϬϣ  Ϧϣ  ΪϳΪόϟا  ΔϤψϧا�

اΪϘόϤϟة،  ΔϴϜϴϣΎϨϳΪϟا    ϢϜΤΘϟا  ΔϤψϧأ  ϲϓ ا��ήϘΘγار   ϞϴϠΤΗو ا�ΎόΑد،   ΔϴΛ󏿿Λ  ϞϛΎϴϬϟا اΰΘϫازات   ϞΜϣ

  .ΔϴτΨϟا  ήϴغ وا��ΰΘϫازات  اϮϤϟا΋ع   ΔϛήΤϛ  Δϴ΋Ύϳΰϴϔϟا  ήϫاϮψϟا  Δγودرا  ،ΔϣΪϘΘϤϟوا  ،ΎϫΪϴϘόΘϟ ήًψϧا 

ΔقΪΑ لϮϠΤϟا ΪϳΪΤΘϟ ΔϴϓΎοإ Δϴ΋اΪΘΑوط اήب شϧΎΟ ىϟرة، إϮτΘϣ ϞΣ تΎϴϨϘΗ د��تΎόϤϟه اάϫ بϠτΘΗ. 

 

  ΔγراΪϟا άϫه   ϲϓ  ϢΗ  احήΘاقΔϤψϧأ    ΔϴϜϴϣΎϨϳدϘΘθϣ Δ   ΔϴϠοΎϔΗ Ύόϣد��ت   Ϧϣ  ΔλΎخ    ΔΜϟΎΜϟا  ΔΒΗήϟا  Ϧϣ

ϞϘΘδϣ ήϴϐΘϤΑ ΔόΑاήϟوا   ΪΣوا  Ϛϟوذ ϟاΪΑ  ΔϧΎόΘγ򟿿ΎΑϲΘ  jerk       و hyperjerk   ϲϟاϮΘϟى اϠϋ  و ϞقΎΑ

اΎϘϤϟرΔϧ  وϢΗ درا󏿿ϛ Δγ اΎϣΎψϨϟن 򟿿ΎΣ ϲϓت ΔϔϠΘΨϣ و .Ϊϋد Ϧϣ ϦϜϤϣ اΪΤϟود ΪϴϟϮΘϟ اϮϠδϟك اϮοϮϔϟي

ΎϤϬϨϴΑ  خ��ل  Ϧϣ  ازنϮΘϟا ΎϘϧط   ϞϤθΗ  ϲΘϟوا  ،ΔϤψϧا� άϬϟه   ΔϴϜϴϣΎϨϳΪϟا ا΋ΎμΨϟص   Ϣϫأ  ΔθقΎϨϣ

Ϯϧف ΔϓΎο񯿿ΎΑ إϟى ϒϴϨμΗ طάϫ ΔόϴΒه ا�ϴΣ Ϧϣ ΔϤψϧث ΎϬϧϮϛ أϮΑΎ  ΔϤψϧ وا�س وΔϳ   ϴϟ ΪόΑ وا��ήϘΘγار

  .ΎϬΗΎϤϠόϣ ضόΑ ىϠϋ ًداΎϤΘϋا ΔψϓΎΤϣ دة أوΪΒϣ 

وΖϨϤπΗ اΪϟراΔγ أΎπًϳ اϧΎΠϟب اΔϤψϧ𿿿ϟ ϲϘϴΒτΘϟ اΎΠϣ ϲϓ ΔΣήΘϘϤϟل اΪϟواή΋ ا��ήΘϜϟوΪΨΘγΎΑ Δϴϧام  

ا�ΔϤψϧ اΔΣήΘϘϤϟ اϟى أΔϤψϧ اήΘϜϟوϮΘΤΗ Δϴϧي Ϡϋى   άϫه اذا ϣΎϧήΑNI Multisim 14.3 ,ϞϳϮΤΗ ϢΗج 

 Power) , وΰϬΠϣ اΎτϟقΎϔΜϜϣ(capacitors)ϢΨπϣ , (Amplifier)Δت  ,  ΎϘϣ (Resistors)وΎϣت 

supply)و خ��ل  اϮμΤϟل.   Ϧϣ اΎδϤϟرات  اϠϋ  ΎΑάΑάϟى  أظήϬت   . (oscilloscope)ت قΎرئ   Ϊوق

ϣΎϧήΑج   ΪΨΘγΎΑام   ΔϳدΪόϟا اΎϛΎΤϤϟة  ΋ΎΘϧج  ϣع  ΪϴΟاً   ΎًϘϓاϮΗMATLAB R2021b  ءةΎϔϛ  Ϊϛؤϳ  ΎϤϣ  ،

.ΔΣήΘϘϤϟا ΔϤψϧا� ΔϴϟΎόϓو  

 


