
  

  

  

  

  

  

  

  



 

  
  

  

  

  

  

  

  

  

Hp-Cloud   

  

  

  -   

  

  

 
  

  

  

 
  

  



 

 
 
  

  

  



 

  

  

  

  

  

  

  

  

  

  

 

 

 .



 

  

:  

  

  

  



 

 
 

 

 

 ………………………………………………………………..…………………………...1 
: ................................................................................................................................................................... 2 

1-1  - ................................................................................................................................................ 2 

1 -2 -  .................................................................................................................................... 3  

1 -3 -     ............................................................................................................................ 4 

1 -4 -    .............................................................................................................................. 6 

1 -5 -   .................................................................................................................................... 9 

:     .................................................................................................................... 10 

2 -1 -   .............................................................................................................................................. 10 

2 -2 -         ................................................................................................ 11 

2 -3 -            ........................................................................... 13 

2-4 -                 ............................... 15 

2 -4-1 -         .............................................................................. 15 

2 -4-2 -             ................................................. 17 

2 -5 -  Hp-Cloud ................................................................................................................................ 22 

2 -5-1-  ...................................................................................................................................... 22 

2 -5-2 -         .......................................................................................... 24 

2 -5-3 -         Hp-Cloud ........................................................ 28 

 : ........................................................................................................................................ 30 

3 -1-  ............................................................................................................................................... 30 

3 -2 -      .................................................................................................................... 31 

3 -3 -    ................................................................................................................................ 37 

    

 



 

 
 

3 -3 -1 -   ............................................................................................................................ 37 

3 -3 -2 -  ................................................................................................................................. 41 

3 -3 -3 -          ......................................................................... 42 

3 -4 -         .......................................................................................... 43 

 : .................................................................................................................................................. 46 

4 -1- ................................................................................................................................................ 46 

4 -2 -      Hp-Cloud .......................................................................................... 47 

4 -2 -1-      .......................................................................................................... 47 

4 -2 -2 -     ........................................................................................................... 48 

4 -2 -3 -      .......................................................................................................... 49 

4 -3 –         .......................................................................................... 51 

 : ................................................................................................................................................................ 57 

5 -1 -   ......................................................................................................................................... 57 

5 -1 -1  - ....................................................................................................................................... 57 

5 -1 -2 -         .............................................................................................. 58 

5 -1 -3 -         ................................................................................................ 68 

5 -1 -4 -    ............................................................................................................................. 77 

5 -2 -   ............................................................................................................................... 79 

5 -2 -1 -   ...................................................................................................................... 79 

5 -2 -2 -   ................................................................................................................................ 80 

5 -3 -   ......................................................................................................................................... 81 

5 -3 -1 -    .................................................................................................................... 81 

5 -3 -2 -      ....................................................................................................... 82 

5 -3 -3 -        ............................................................................................ 84 

    



 

 
 

5 -3 -4 -       .............................................................................................. 85 

5 -4 -      ....................................................................................................... 86 

 : ......................................................................................................................................................... 94 

   ........................................................................................................................................................................................................................   98  

   

    



1 

 

 
 

 

 

  

  

  

  

  

  

  

:  
       

 .          .
    

.   .  
    .     

  Hp-Cloud . Cloud HP-Cloud    
H P 

.    
        

                  
Hp-Cloud .             
Hp-Cloud  .          

. Hp-Cloud    .
 -

 .    .     
 .        

 .  
    .     

 .              
   .

 .            
.  

       .   
      

.            
.         

   .  
  

:              Hp-Cloud   



2 

 

 
 

  

 

  

  

 
  

 

 

1 2  

  

  

  

  

1 -1   

        

 .  

  .      

 .]1.[  

      .      

     

 .]2.[  

 .  

 .    

 .      



3 

 

 
 

 .          

     

     

]2.[  

    .

 .

 .

]3.[  

1 -2   

      1744  .  

 .  1766   

]4[.  

      

]1 .[)1785-1836 ( .

   .1829     

 .)1824-1887 (

]5[.  

140                 

]6[ .   

 .      ]7[ .  

  

 .       

  ]8 .[1947     

 ]9 .[   1932    

   ]10[ .   



4 

 

 
 

1933 ]11[.  

      

 .   .  40      

  .  6195 

]12[ .  

1960 12 ]13[ . 

       

]14[ .  

        

 .             

.           

        

.  

1 -3   

   

 .     

 .     

 .      

]15.[  

    .   

   .   

.  

  

   

        



5 

 

 
 

]16[ .

  .      

 .    

]17[ .            

]18-20.[  

       

 .      

   .            

 .   

 .    

 .     

 .    

 .      

 ]22 21[.  

    

   .     1960   

       

]23[ .    

 .    

 .

           

 .         

.      

.  

1972      



6 

 

 
 

  . 9              

              

   

 .      

]24[. 1980   

]25[ .  

1987 

 .

 . .  

 

 .

 .

]26[           .  

1988  .9  .

 .

 

 .

 ]27[.  

 ) (  

    

 .        .

 .      

 .  .  

1 -4   

1983   



7 

 

 
 

      .   

]29 []28[.  

1987        

 .      .  

          

  .  

              

 ]30[.  

1994          

 .        .  

               

]31[.  

1993  .

           .   

 .        

        .  

 .   

]32[.  

1994    

 .       

]33[.  

  1994              

]34[.  

2002        

                                                        
1 - Axisymmetric 



8 

 

 
 

 .        .  

   .   

 .         .   

      

]35[.  

2005   

 ]36[.  

2007        

 .    

        

                  

]37[. 

2008         

          .  

 .      

 .    

  . ]38[.  

2009       .  

 ]39[.  

2009 

]40[.  

2010     

    

                                                        
1 - Laminated Composite Plates 
2 - Unilateral Local Buckling  
3- Super-Elliptical Plate   



9 

 

 
 

]41[.  

1 -5   

 

Cloud-Hp    .

 .

 .  

  

 . .

  .  

.  .  

      

  Cloud-Hp   

    Cloud-Hp 

.  

      

  

.  

            .

   .  

.  

     

 Cloud-Hp .   

                                                        
1- Polynomial Point Interpolation Method  
2- Moving Least Squares  
3- Refined Cell Structure Method 
4- Kronecker Delta Property  



10 

 

 
 

  
  

 

  

  

 
  

    

 

2 2  

  

  

  

  

2 -1   

  .    

            .  

 .    

    .     

  )  (  .    

         

 .     

]42.[ 

       .   

 



11 

 

 
 

 .       

 .

 ]42.[  

    .

    .  

   

]43 .[.  

2 -2     

2002 ]45 [   

 ]44[ .2003   

 .    

]46[.  

2001    

 .       

 .   

       

 .

 )(         

]47[ . 

2003 Hp-Cloud]49 [  .
2 3  .       

    .           

                                                        
1- biharmonic  
2- Enrichment Function  
3- Trefftz  



12 

 

 
 

Hp-Cloud ]48[.  

2002 MLPG1   .

 .   

 .        

]50[.  

1999    ]52 [ .

 .    

 

 .    

]51[.  

1998 2    

 .      

 .  ]53[.  

2002           

 .           

 .         

 ]54[.  

2004 RKPM3 ]56 [  

 . .      

 ]55[   .  

 2008    

Moving Kraging   .  

 .      

                                                        
1- Meshless Local Petrove-Galerkin  
2- Spline 
3- Reproducing Kernel Particle Method 


