

	[image: ]	
[image: ]




博碩士論文 962201001 詳細資訊








  
  	以作者查詢圖書館館藏	、以作者查詢臺灣博碩士	、以作者查詢全國書目	、勘誤回報	、線上人數：48	、訪客IP：54.91.226.9


  	姓名	
      	  魏子豪(Zih-Hao Wei)  
		      查詢紙本館藏  	畢業系所	數學系
	論文名稱	
      	  Parallel Jacobi-Davidson Algorithms and Software
Developments for Polynomial Eigenvalue
Problems in Quantum Dot Simulation
(Parallel Jacobi-Davidson Algorithms and Software Developments for Polynomial Eigenvalue Problems in Quantum Dot Simulation

)
      	   
	相關論文		★ 非線性塊狀高斯消去牛頓演算法在噴嘴流體的應用	★ 以平行 Newton-Krylov-Schwarz 演算法解 Poisson-Boltzmann 方程式的有限元素解在膠體科學上的應用
	★ 最小平方有限元素法求解對流擴散方程以及使用Bubble函數的改良	★ Bifurcation Analysis of Incompressible Sudden Expansion Flows Using Parallel Computing
	★ An Inexact Newton Method for Drift-DiffusionModel in Semiconductor Device Simulations	★ Numerical Simulation of Three-dimensional Blood Flows in Arteries Using Domain Decomposition Based Scientific Software Packages in Parallel Computers
	★ A Parallel Fully Coupled Implicit Domain Decomposition Method for the Stabilized Finite Element Solution of Three-dimensional Unsteady Incompressible Navier-Stokes Equations	★ A Study for Linear Stability Analysis of Incompressible Flows on Parallel Computers
	★ Parallel Computation of Acoustic Eigenvalue Problems Using a Polynomial Jacobi-Davidson Method	★ Numerical Study of Algebraic Multigrid Methods
for Solving Linear/Nonlinear Elliptic Problems on
Sequential and Parallel Computers
	★ A Parallel Multilevel Semi-implicit Scheme of Fluid Modeling for Numerical Low-Temperature Plasma Simulation	★ Performance Comparison of Two PETSc-based Eigensolvers for Quadratic PDE Problems
	★ A Parallel Two-level Polynomial Jacobi-Davidson Algorithm for Large Sparse Dissipative Acoustic Eigenvalue Problems	★ A Full Space Lagrange-Newton-Krylov Algorithm for Minimum Time Trajectory Optimization
	★ Parallel Two-level Patient-specific Numerical Simulation of Three-dimensional Rheological Blood Flows in Branching Arteries	★ A Markov Chain Multi-elimination Preconditioner for Elliptic PDE Problems on GPU



	檔案	
		   		[image: ][Endnote RIS 格式]   
		      [image: ][Bibtex 格式]     	
      [image: ][相關文章]   [image: ][文章引用]   [image: ][完整記錄]   [image: ][館藏目錄]   [image: ][檢視]  [image: ][下載]	本電子論文使用權限為同意立即開放。
	已達開放權限電子全文僅授權使用者為學術研究之目的，進行個人非營利性質之檢索、閱讀、列印。
	請遵守中華民國著作權法之相關規定，切勿任意重製、散佈、改作、轉貼、播送，以免觸法。

  
      

	摘要(中)	Jacobi-Davidson (JD) 演算法是一個解特徵值問題的迭代法，這些特徵值問題可以從一些工程或科學應用上的偏微分方程離散化所得來。在這篇論文中，我們針對量子點所產生的多項式特徵值問題求解。目前已有一些發展良好的平行套件，但是這些套件僅適合解決一般標準特徵值問題和廣義特徵值。所以我們利用 Portable, Extensible Toolkit for Scientific Computation (PETSc) 與 Scalable Library for Eigenvalue Problem Computations (SLEPc) 發展一個以 JD 為基礎的平行多用途科學計算軟體套件去解決多項式特徵值問題。JD 演算法是一種子空間法 (spbspace method)。在每次 JD 迭代，我們會利用 Rayleigh-Ritz procedure 從一個給定的 search space 去提取近似 Ritz-pair。如果近似的 Ritz-pair 不夠好，我們便需要透過解一個線性系統 correction equation 去增加一個基底向量到 search space。在 JD 演算法中，解 correction equation 是最 JD 演算法中昂貴的部份。所以對於迭代法去設計一個有效率的 preconditioner 是相當重要的。因此，我們提出並且研究 Schwarz 架構下的平行區域分割 preconditioner，這種 preconditioner 已被熟知並且廣泛利用在線性系統的求解，然而卻很少應用在特徵值問題上的研究。我們從五次與三次特徵值問題得到的數值結果顯示，在配合一些 Krylov 子空間法時，這樣的 preconditioner 是有效率並且能夠改進整體的 JD 收斂速率，進而在數百個處理器的平行電腦上得到相當卓越的效能。



	摘要(英)	Jacobi-Davidson (JD) algorithm is one of the most popular iterative method for solving large sparse eigenvalue problems (EVPs) obtained from the discretization of some partial differential equations in many engineering and scientific applications. In this thesis, we target polynomial EVPs solved by the JD algorithm arising in quantum dot simulations. Although several existing state-of-the-art parallel packages, they are only suitable for solving standard or generalized EVPs. Therefore, we are developing a parallel general-purpose scientific software package based on JD method for solving polynomial EVPs using two powerful scientific software libraries, namely Portable, Extensible Toolkit for Scientific Computation (PETSc) and Scalable Library for Eigenvalue Problem Computations (SLEPc). JD algorithm is a class of subspace methods. At each JD iteration, an approximate eigenpair is extracted from a given search space through the Rayleigh-Ritz procedure. If the approximate eigenpair is not good enough, one needs to enlarge the search space by adding a new basis vector, which is obtained by solving a large sparse linear system, known as the correction equations. In the JD algorithm, solving the correction equation is the most expensive part. Therefore, to design an efficient preconditioner for some iterative method becomes very crucial. Hence, we proposed and studied a parallel domain-decomposed preconditioner based on the Schwarz framework, which is wildly used and well-understood for solving linear systems, but less studied for solving EVPs. Our numerical results obtaining from quintic and cubic EVPs show that such efficient preconditioner in conjunction with some Krylov subspace method, such as GMRES, can improve the overall convergence rate of the JD algorithm so that exhibit superior performance on a parallel machine up to few hundred processors.
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