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ABSTRACT Due to the rapid advancement in the field of Mathematics and Computation in the last two decades various techniques have surfaced solving some of the most astounding problems in Mathematics leading to fruitful results such as decrease in computation time. One such difficult problem that has had an enormous impact in the field of Mathematics and Computation is “The problem of factorizing the Matrices” so as to decrease the Computation time in some of the most elegant algorithms used in Computer Science and the branch of Operating Systems. Some of the techniques such as The Gaussian Elimination, The LUP Decompositions, The Singular Value Decompositions (SVD), The QR factorizations, Graham-Schmidt Decompositions and many others some of these techniques and their comparisons in various applications will be discussed in this paper and will unearth some of the various elegant laws of Matrix Algebra and Numerical Analysis. Index Terms — Gaussian Elimination, LUP Decompositions, Singular Value Decompositions (SVD), QR Decomposition, GrahamSchmidt Decompositions INTRODUCTION Matrix Decompositions are a very fundamental concept in linear algebra they are used for factorization of square or rectangular matrices. Besides factoring the matrix in different ways these decomposition schemes have their advantages and disadvantages our main interest here is to discuss a single but one fundamental kernel in dense linear algebra-: Matrix Decompositions. We consider performance effects of different decomposition algorithms applied to non-singular matrices (determinant not equal to 0) and show which outperforms which one. MATRIX DECOMPOSITION ALGORITHMS



A. Gaussian Elimination Gaussian elimination is one of the most efficient methods to perform the matrix decompositions or factorizations. In this method of factorization of a matrix the matrix is expressed as an upper triangular matrix which is obtained through the methods of forward substitution and back substitution and converted into an upper triangular matrix as it is easier to solve than the original matrix this is called as the technique of triangular triangulization this technique takes effectively 2n3/3 operations for an n x n matrix.



B. QR Decomposition In matrix decompositions a Q-R decomposition of a matrix is a decomposition of the matrix into an orthogonal (AAT=I) and an upper triangular matrix it is the basis gor all the eigenvalue algorithms. The Q-R decompositions are obtained using 3 methods GrahamSchmidt triangulizations, Householder triangulizations and Gives rotations in this paper we will only discuss the first two only.



C. Singular Value Decomposition (SVD) This is also one of the matrix decomposition schemes. This is also applicable for complex rectangular m x n. further details are in the subsequent sections below along with comparisons.



MATRIX DECOMPOSITION COMPARISON



matrices of the dimensions



A. Gaussian Elimination A matrix A=LU (where L is a unit lower triangular matrix and U is an upper triangular matrix) it is done by using the technique of triangular triangulizations which is done to reduce the matrix A into triangular systems which are easier to solve. The complexity of performing the LU decomposition of a matrix A which is n x n is 2n3/3 operations that is O (n3) .But gaussian elimination is not an efficient method for performing the LU decompositions because in Gaussian elimination without pivoting it sometimes the upper leftmost entry of the schur complement is sometimes 0 which is not possible for which we introduce the technique of pivoting. But it is the most efficient algorithm for positive –definite matrices. But if the matrix is sparse then the running time is 2n3 effectively O (n3). For tridiagonal sets, the procedures of LU decomposition, forward- and back substitution each take only O (N) operations and the whole solution can be encoded very concisely. B. QR Decomposition A matrix A=QR in linear algebra a QR decomposition or factorization of a matrix A is the decomposition of a matrix A into an orthogonal and right triangular matrix. The Q-R decompositions are generally used to solve the linear least squares problems. If the matrix A is non-singular then the Q-R factorization of A is a unique one if we want that the diagonal elements of R are positive. More generally we can factor a m x n rectangular matrix into an m x m unitary matrix and an m x n upper triangular matrix. There are 2 standard methods to evaluate Q-R factorization of A such as Graham-Schmidt triangulizations and Householder triangulizations but Householder triangulizations are much more efficient than Graham-Schmidt triangulizations because of the following statistics involved. The number of operations at the kth step are multiplications=2(n-k+1)2 , additions=(n-k+1)2 +(n-k+1)(n-k)+2 , division=1and square root=1. Summing all these operations over (n-1) steps we get the complexity as O (n3) but this involves much less computation time than the other triangulization methods. C. Singular Value Decomposition (SVD) In linear algebra the single value decomposition is an important factorization technique of a rectangular m x n matrix or a complex matrix it has many applications in the field of statistics and signal processing applications concerning SVD are pseudo inverse, least squares fitting , Matrix approximation. Suppose A is an m x n matrix whose entries come from a field K which may be a field of real numbers or complex numbers. Then there exists a factorization as A=U∑V* called the single value decomposition of the matrix A. where U is the m x m unitary matrix over the field K, the matrix ∑ is the m x n diagonal matrix with non negative real numbers on the diagonal and V* is the conjugate transpose of V. A non-negative real number σ is a singular value for M if and only if there exist unit-length vectors u in Km and v in Kn such that Mv=σu and M*u


Fig 1: Comparison of all the Matrix Decomposition CONCLUSION Seeing all the above comparisons we find that the LUP decompositions i.e Gaussian elimination with pivoting is the most efficient method of decomposition having the least computation cost of 2n3/3 floating point operations least computation cost of 2n3/3 floating point operations and hence used widely in many different decomposition problems in statistics and inverse finding. Volker Strassen computed the inverse of a matrix using the LUP decomposition in 


[2] R. Bronson, Matrix Methods An Introduction, 2nd ed. Academic Press, 1991. [3] G. H.Golub and C. F. Loan, Matrix Computations, 2nd ed. Johns Hopkins Press, 1996. [4] L. Hubert, J. Meulman, and W. Heiser, “Two purposes for matrix factorization: A historical appraisal,” SIAM Review, vol. 42, no. 1, pp. 68–82, 2000. [5] P. Lancaster and M. Tismenestsky, The Theory of Matrices, 2nd ed., W. Rheinboldt, Ed. Academic Press, 1985. [6] M. T. Chu, R. E. Funderlic, and G. H. Golub, “A rank-one reduction formula and its applications to matrix factorizations,” SIAM Review, vol. 37, no. 4, pp. 512–530, 1995.17



























[image: MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar]
MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar












[image: MATRIX DECOMPOSITION ALGORITHMS A ... - PDFKUL.COM]
MATRIX DECOMPOSITION ALGORITHMS A ... - PDFKUL.COM












[image: Non-Negative Matrix Factorization Algorithms ... - Semantic Scholar]
Non-Negative Matrix Factorization Algorithms ... - Semantic Scholar












[image: Weighted Automata Algorithms - Semantic Scholar]
Weighted Automata Algorithms - Semantic Scholar












[image: Broadcast Gossip Algorithms - Semantic Scholar]
Broadcast Gossip Algorithms - Semantic Scholar












[image: Weighted Automata Algorithms - Semantic Scholar]
Weighted Automata Algorithms - Semantic Scholar












[image: Fast exact string matching algorithms - Semantic Scholar]
Fast exact string matching algorithms - Semantic Scholar












[image: The WebTP Architecture and Algorithms - Semantic Scholar]
The WebTP Architecture and Algorithms - Semantic Scholar












[image: Adaptive Algorithms Versus Higher Order ... - Semantic Scholar]
Adaptive Algorithms Versus Higher Order ... - Semantic Scholar












[image: all pairs shortest paths algorithms - Semantic Scholar]
all pairs shortest paths algorithms - Semantic Scholar












[image: all pairs shortest paths algorithms - Semantic Scholar]
all pairs shortest paths algorithms - Semantic Scholar












[image: Minimax Optimal Algorithms for Unconstrained ... - Semantic Scholar]
Minimax Optimal Algorithms for Unconstrained ... - Semantic Scholar












[image: The WebTP Architecture and Algorithms - Semantic Scholar]
The WebTP Architecture and Algorithms - Semantic Scholar












[image: The Design Principles and Algorithms of a ... - Semantic Scholar]
The Design Principles and Algorithms of a ... - Semantic Scholar












[image: A Appendix - Semantic Scholar]
A Appendix - Semantic Scholar












[image: A Appendix - Semantic Scholar]
A Appendix - Semantic Scholar












[image: Improved Dot Diffusion by Diffused Matrix and ... - Semantic Scholar]
Improved Dot Diffusion by Diffused Matrix and ... - Semantic Scholar












[image: Sparse Non-negative Matrix Language Modeling - Semantic Scholar]
Sparse Non-negative Matrix Language Modeling - Semantic Scholar












[image: The Information Content of Trees and Their Matrix ... - Semantic Scholar]
The Information Content of Trees and Their Matrix ... - Semantic Scholar












[image: Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar]
Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar












[image: On Approximation Algorithms for Data Mining ... - Semantic Scholar]
On Approximation Algorithms for Data Mining ... - Semantic Scholar












[image: Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar]
Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar












[image: Two algorithms for computing regular equivalence - Semantic Scholar]
Two algorithms for computing regular equivalence - Semantic Scholar















MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar






... of A is a unique one if we want that the diagonal elements of R are positive. ... and then use Householder reflections to further reduce the matrix to bi-diagonal form and this can ... http://mathworld.wolfram.com/MatrixDecomposition.html ... 






 Download PDF 



















 103KB Sizes
 1 Downloads
 307 Views








 Report























Recommend Documents







[image: alt]





MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar 

solving some of the most astounding problems in Mathematics leading to .... Householder reflections to further reduce the matrix to bi-diagonal form and this can.














[image: alt]





MATRIX DECOMPOSITION ALGORITHMS A ... - PDFKUL.COM 

[5] P. Lancaster and M. Tismenestsky, The Theory of Matrices, 2nd ed., W. Rheinboldt, Ed. Academic Press, 1985. [6] M. T. Chu, R. E. Funderlic, and G. H. Golub, ...














[image: alt]





Non-Negative Matrix Factorization Algorithms ... - Semantic Scholar 

Keywordsâ€”matrix factorization, blind source separation, multiplicative update rule, signal dependent noise, EMG, ... parameters defining the distribution, e.g., one related to. E(Dij), to be W C, and let the rest of the parameters in the .... contr














[image: alt]





Weighted Automata Algorithms - Semantic Scholar 

The mirror image of a string x = x1 Â·Â·Â·xn is the string xR = xnxnâˆ’1 Â·Â·Â· x1. Finite-state transducers are finite automata in which each transition is augmented with an ...














[image: alt]





Broadcast Gossip Algorithms - Semantic Scholar 

Email:{tca27,mey7,as337}@cornell.edu. Abstractâ€”Motivated by applications to wireless sensor, peer- to-peer, and ad hoc networks, we study distributed ...














[image: alt]





Weighted Automata Algorithms - Semantic Scholar 

A finite-state architecture for tokenization and grapheme-to- phoneme conversion in multilingual text analysis. In Proceedings of the ACL. SIGDAT Workshop, Dublin, Ireland. ACL, 1995. 57. Stephen Warshall. A theorem on Boolean matrices. Journal of th














[image: alt]





Fast exact string matching algorithms - Semantic Scholar 

LITIS, FacultÃ© des Sciences et des Techniques, UniversitÃ© de Rouen, 76821 Mont-Saint-Aignan Cedex, France ... Available online 26 January 2007 ... the Karpâ€“Rabin algorithm consists in computing h(x). ..... programs have been compiled with gcc wit














[image: alt]





The WebTP Architecture and Algorithms - Semantic Scholar 

satisfaction. In this paper, we present the transport support required by such a feature. ... Multiple network applications run simultaneously on a host computer, and each applica- tion may open ...... 4, pages 365â€“386, August. 1995. [12] Jim ...














[image: alt]





Adaptive Algorithms Versus Higher Order ... - Semantic Scholar 

sponse of these channels blindly except that the input exci- tation is non-Gaussian, with the low calculation cost, com- pared with the adaptive algorithms exploiting the informa- tion of input and output for the impulse response channel estimation. 














[image: alt]





all pairs shortest paths algorithms - Semantic Scholar 

Given a communication network or a road network one of the most natural ... ranging from routing in communication networks to robot motion planning, .... [3] Ming-Yang Kao, Encyclopedia of Algorithms, SpringerLink (Online service).














[image: alt]





all pairs shortest paths algorithms - Semantic Scholar 

In this paper we deal with one of the most fundamental problems of Graph Theory, the All Pairs Shortest. Path (APSP) problem. We study three algorithms namely - The Floyd- Warshall algorithm, APSP via Matrix Multiplication and the. Johnson's algorith














[image: alt]





Minimax Optimal Algorithms for Unconstrained ... - Semantic Scholar 

Jacob Abernethyâˆ—. Computer Science and Engineering .... template for (and strongly motivated by) several online learning settings, and the results we develop ...... Online convex programming and generalized infinitesimal gradient ascent. In.














[image: alt]





The WebTP Architecture and Algorithms - Semantic Scholar 

bandwidth-guaranteed service, delay-guaranteed service and best-effort service ..... as one of the benefits of this partition, network functions can be integrated ...














[image: alt]





The Design Principles and Algorithms of a ... - Semantic Scholar 

real-time applications such as the dynamic modification of large weighted grammars in the context of spoken-dialog applications, or for rapid creation of statistical gram- mars from a very large set of several million sentences or weighted automata. 














[image: alt]





A Appendix - Semantic Scholar 

buyer during the learning and exploit phase of the LEAP algorithm, respectively. We have. S2. T. X t=Tâ†µ+1 Î³t1 = Î³Tâ†µ. T Tâ†µ. 1. X t=0 Î³t = Î³Tâ†µ. 1 Î³. (1. Î³T Tâ†µ ) . (7). Indeed, this an upper bound on the total surplus any buyer can hope 














[image: alt]





A Appendix - Semantic Scholar 

The kernelized LEAP algorithm is given below. Algorithm 2 Kernelized LEAP algorithm. â€¢ Let K(Â·, Â·) be a PDS function s.t. 8x : |K(x, x)| 1, 0 â†µ 1, Tâ†µ = dâ†µTe,.














[image: alt]





Improved Dot Diffusion by Diffused Matrix and ... - Semantic Scholar 

Taiwan University of Science and Technology, Taipei, Taiwan, R.O.C. (e-mail: [email protected]; ...... Imaging: Processing, Hardcopy, and Applications, Santa Clara, CA,. Jan. 2003, vol. 5008, pp. ... University of California,. Santa Barbara.














[image: alt]





Sparse Non-negative Matrix Language Modeling - Semantic Scholar 

Gradient descent training for large, distributed models gets expensive. â—‹ Goal: build computationally efficient model that can mix arbitrary features (a la MaxEnt).














[image: alt]





The Information Content of Trees and Their Matrix ... - Semantic Scholar 

E-mail: [email protected] (J.A.C.). 2Fisheries Research Services, Freshwater Laboratory, Faskally, Pitlochry, Perthshire PH16 5LB, United Kingdom. Any tree can be .... parent strength of support, and that this might provide a basis for ...














[image: alt]





Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar 

The analysis of the accelerometer data was used to identify frequencies associated with engine and propeller rotation. Frequency components not harmonically ...














[image: alt]





On Approximation Algorithms for Data Mining ... - Semantic Scholar 

Jun 3, 2004 - The data stream model appears to be related to other work e.g., on competitive analysis [69], or I/O efficient algorithms [98]. However, it is more ...














[image: alt]





Energy Separation Algorithms Applied to Sonar Data - Semantic Scholar 

The analysis of the accelerometer data was used to identify frequencies associated with engine and propeller rotation. Frequency components not harmonically ...














[image: alt]





Two algorithms for computing regular equivalence - Semantic Scholar 

data, CATREGE is used for categorical data. For binary data, either algorithm may be used, though the CATREGE algorithm is significantly faster and its output ... lence for single-relation networks as follows: Definition 1. If G = and = is an equiva


























×
Report MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















