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" The Sharp Points of The "
" Numerical Range of Matrix Polynomicals "
Gh.Aghaﬁxolaei & A.Salemi
Department of Mathematics
Kerman University
Kerman, Iran.
Abstract

Let M, be the algebra of nx n complex matrices, and let

P =Api™ + A 2™+ s AR+ A
be a matrix polynomical with Aie M, for i=0,1,....,m and Am:{). The numerical
range of P( ) is defined by

NR[P(L)]={L eC:(P(L)x,x)=0 for some nonzero xeC"}

A point Lo € @NR[P(1)] is called a sharp point of NR[P(A)] if for a connected
component g of NR[P(L)] there exist a disk S(2,,r) with r>0and two angles 9]
and 0, with 0 <6,<8,<2mand 6,-0, <r such that |
Re {eiglo)z max {Re(z) 1z € eie(ms r\S(lo,r))} for all 6¢ [9] ,92] . Some algebric

properties of the sharp points of P (l) are studied and the relationship between sharp

points and eigenvalues of a matrix is also considered.
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"On the Order of Convergence of Adomian Method "
E . Babolian '
Dept . of Math .
University for Teacher Education
J . Biazar
Dept . of Math .

Guilan University

Abstract

Adomian has developed a numerical technique for solving functional
equations . In this method he used special  kinds of polynomials , called Adomian
polynomials , which can be easily derived . The solution is given by a series in which
cach term is easily obtained . Concrete applications to different functional equations
are given by Adomian and his collaborators . and there are some papers considering
the convergence of the method Applied to special problems .

Y . Cherrualt . proposed a new definition of the technique to prove the

convergence , of the method , under suitable and reasonable hypotheses .

We used Cherruault’ s definition and consider the order of convergence of the
method , and present some examples to show the fast convergence of the problems of

order two, ...




" ON MATRICES WITH VERTICALLY "
RECURRENCE RELATLON
M . Bayat and H. Teimoori

Abstract

The aim of this paper is to define "the matrix with vertically recurrence

relation” associated with the sequence A= {X,}, and show it's multiplicative
decomposition . Then, we obtain the associated sequence for the mth power of these
matrices . Finally , we give the to important applications of these matrices in

decomposing the "admissible matrix" and the matrix which arise in the theory of

"ladder networks" .
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" Injective Cogenerators of Formal Triangular Matrix Rings "
A . Haghany
Dept. of Math .
Isfahan University of Technology

Isfahan, Iran.

Abstract

Necessary and sufficient conditions are obtained on a module over the formal

triangular matrix ring T to be an injective cogenerator in Mod - T, The structure of a
special injective congenerator » namely Hom, (T, g) is determined as a direct sum

of two injective T - modules one of which is an injective cogenerator in Mod - B and

the other is injective in Mod-A where the rings A and B are the standard components
of T.
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" Quantum Linear and Multilinear Algebras "

Vida milani
Dept, of Math .
Shahid Beheshti Uniy .

Abstract
In this lecture we introduce quantum real vector spaces . Then we define the

quantum determinants and introduce the quantum groups : GLg(N) SLa(N)
SO0q(N). Then we present the quanum tensor and exterior algebras . We also define

the complex quantum vector spaces and the groups U q(N),SU q(N) . At the end by

giving some examples we show their broad application in physics and mechanics .
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" The Solution of linear equation "
Of the large dimension

B. Mehri' M. Niksirat?
Dept. of math .
Sharif Univ . of Tech

Abstract

In this paper we are concerned with the linear equation of the large dimension
A.X=b
using the method of the orthogonalization of the column of A . We can show
A=RT
where R is a column orthogonal such that
RTR=D =Dnzbnz

and T is right triangular matrix such that the solution of (1) can be calculated as:

DT.X=RTp
and then
T.x=D7'RTy
and the solutions can be easily calculated because of the triangularity of T because we
have

then R D ™" 2is 2 orthogonal matrix because NTN =1

I- Prof . of Mathematics > Dept . of Mathematics » Sharif Univ . of Tech .

» and Institute for Advanced
Studies in Basic Science » Gavehzang | Zanjan , Iran .

2-  lranian Institute of Engineering Research , Tehran | Iran
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""Linear Algebra and Cryptography"
M.Malekpour

Azzahra University

Abstract

Computer networks are a shared resource used by many applications for
many different purposes , Sometimes the data transmitted between application
processes is confidential , and the applications would prefer that others not be able to
read it , so the network security is very important . We use cryptography for achieving
it. The basic object of crvptography is to provide a mechanism for two people to
communicate without any other person being able to read the message. The idea is
simple enough ; The sender applies an "encryption” function or algorithm to the
original "plaintext" message . the resulting "ciphertext" message is sent over the
network , and the receiver applies a reverse function (decryption) to recover the
original plain text. The encryption / decryption process generally depends on a secret
"key" shared between the sender and the receiver,

The Rivest- Shamir- Adleman algorithm is the best known public-key
cryptosystern. We explain a matrix extension of it, which is taken from ChihChwen
Chuang and James George Dunham.

References

1) Chih-Chwen Chuang and James George Dunham , "Matrix Extensions of
the RSA Algorithm " Crypto 90 .pp 140-155

2) 1.Gordon , "Strong primes are easy to find , "Proceedings of Crypto 87,
pp 216-223.

3) R.A Horn, and C.AJohnson, "Matrix Analysis" , Cambridge University
Press, NY 1985.
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" A Linear Transformation for Stable Random "

" Vectors and Their Applications "
A . Mohammadpour
Dept . of stat.
Amirkabir University of Tech.
A . R. Soltani
Dept . of stat .

Shiraz University

Abstract _
A transformation of the form AX + b isconsidered and its role in
characterization , simulation , and density estimation of an exchangeable stable

random vector are realized .

Keywords : Linear transformation , Exchangeable stable random vectors .
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""An example of quadratic forms over finite"
" fields of characteristic two"
S.Mohseni Rajaei
Department of Mathematics

Azzahra university

Abstract
Let V be a4-dimensional vector space over F, and S be a Dual basis
of V* and X be a variable of degree 2. Let
2! 2! 21 21

Q;=x x7 +x_,x° +x_X° +x,X
1 2 _ I

for all 1=i<4, and

2 Qp Qs Q; Qu
Q 2x* o @l @
P2=(1/2)det Q, Q% 2x* Q* @

! 1 2
Q, @7 Q' x* o

Qs @ Qs @ 2x

We denote P, mod 2 by £,

In this article first we define the quadratic forms of - type and + type over finite fields

of characteristic two, then by using Maple we show the polynomial f, factorizes to
the two polynomials a;and B, in F,[X,Q,,Q,....,Q,], such that every quadratic form

of - type (+type) is a root of polynomial o5 and (B,).
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"The Finitc Element Method for Solving "
" The One-Phase Stefan Problems "
T . Nikazad and K. Ivaz
Iran University of science and technology

Depf .of . math.

Abstract

In this Paper we consider a class of one - dimensional solidification problem,
which arises a number of physical situation , is that of nonequiliriums, in which the
phase-change occurs (for more physical problems . see [l]— [5]) . The main result
describes the application of the finite element method one - phase Stefan problem in
one-dimensional in order to provide an easily understood description of the basic idea

of the method.

Key worlds : Stefan problem , finite element method , variational principle.
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" A Survey of Symmetry Classes of Tonsors "
M. R. Pournaki
School of Math.
IPM

Tehran , Iran,
Abstract

In the last two decades, the theory of symmetry class of tensors has been ong
of the attractive subjects in the multilinear algebra. So many mathematicians havz
been working on the variety of problems concerning symmetry class of tensors.

Let V be an m-dimensional vector space over the complex field C,and let G be &

subgroup of the symmetric group on n letters, S, , and let % be an irreducib

n ) |
complex character of G. Suppose ¢ : XV — U be an n-linear function , where U is 2|

finite dimensional vector space over C. We say ¢ is symmetric with respect to G and |
¥ ifforall vy, ..., v, eV,

f—(? 21805 11)- 06 ~1())= §(0y.0, ).
oG

A finite dimensional vector space S over C is called asymmetry class of tensors |

n .
associated with G and % if there is an n-linear function 6 © XV =S whichis
symmetric with respect to G and % such that

()<Im ¢ >=§, ;
(ii) for each finite dimensional vector space U over C and for each n -linear |

n :
function y:xVv - U, symmetric with respect to G and 7. » there exists a unique _j

linear transformation f: § — U such that the following diagram commutes |

U

n

xV=S

wi Uf
u

We can prove that the symmetry class of tensors associated with G and y exists

and it is unique up to isomorphism of vector spaces. Also we can prove that the




symmetry class of tensors associated with G and y is (isomorphic with) the '
n n
image of the linear operator T(G, %) : ®V = @V, where

T(G. )L, ®..0v,) = %) > alohg ~1n)®.. @ v, -1(n),
veQ

E L

n i
Where ®Vis the n - th tensor power of Vand v; ®...® v, Is a typical element |

of it. We denote the symmetry class of tensors associated with G and y by
VI(G). In addition. if we assume that V is an m-unitary space, then V3 (G) will |
become a unitary space.

Finding an explicit formula for the dimension of V;(G), investigation of the ;
existence of an orthogonal basis of decomposable symmetrized tensors for "
V3(G) and non - vanishing of V3 (G) , forageneral or certain group G , are |

open problems in this field . we desire to introduce this branch of mathematics .
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" Symmetry Classes of Tensors Associated "
" With Certain Groups "
ML.R. Pournaki
School of Mathematics,

Institute for Studies in Theoretical Physics and Mathematics,
P.O.Box 19395-5746, Tehran, Iran.
E-mail : Pournaki @ Karun. Ipm. Ac. Ir

Abstract

Finding an explicit formula for the dimension of V; (G), investigation of the :
existeuee of an orthogonal basis of decomposable symmetrized tensors for Vf (G), '

and non vanishing of V{‘ (G), for a general or certain group G, are open problems in ;

this branch of mathematics. In this talk, we consider certain groups G and an

irreducible character % of G and answer the above questions. The certain groups
which we consideredare G=<1 ... Tp>. where 5. 1 < /< P, are disjoint cycles in _
$0.G =Ty,.G PSI,(q)and a group G ofordernasa subgroup of $, with Cayley

representation.
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" Quadratic Numerical Range of Matrices

A . Salemi
Department of Mathematics
Kerman University \

Kerman , Iran .

Abstract

The concept of quadratic numerical range was introduced by Langer and

A B
Tretter in 1998 . Let A = (C DJ be a block matrix ~where A, B, Cand D are nx n

(Ax.x) (By,x)
(Cx,y) (Dy,y)

quadratic numerical range of A where x/=|y[=1. The relationship between the

matrices . The eigenvalues of the 2 x 2 matrix Ay = [ } is Called the

spectrum of A | the numerical range of A and quadratic numerical rang of A are

studied .




" Role of Functional Calculus "

B. Tabatabaie Shourijeh

Department of Mathematics
Shiraz University

Shiraz , Iran .

Abstract

to give short proofs for fundamental statements, .
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" Recent developments in iterative solution "

" methods for Solving sparse linear systems "'
Fuezeh Toutounian
Dept. of Math,
Ferdowsi University of Mashhad
Mashhad , Iran

Abstract

Iterative methods for solving general, large sparse linear systems have been
gaining popularity in many arcas of scientific computing, Unlit recently, direct
solution methods were often preferred to iterative methods in real applications
because of their robustness and predictable behavior. However, a number of efficient
iterative solvers were discovered and the increased need for solving, very large linear
systems triggered a noticeable and rapid shift toward iterative techniques in many
applications, The aim of this paper is to describe some of the best techniques available
today . The emphasis is on Krylov subspace methods, currently the most practical and
common group of techniques used in applications, and their preconditioned versions,
which can be considered as the most successful techniques for solving very large

sparse linear systems.

Key words: iterative methods, preconditioning, sparse matrices.
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