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Abstract

A協 ×唸compbx matrixス is called lmatr破 if its∞mparimn ma‐

trix お aM―matrix  H―matrix and M― matrix are two important clattЮ s

of special matrices which often appear in nelds of syStem control and

scientinc computation. lヽany application problenls are needed to judge

whether a knclwn complex matr破 スis a H―matr破 or not(Or"uivalentし ,

judge whetherれ s compaFiSOn matrix Лご(ス)お aM_matr破 Or not)・ SOme

iterative methods and direct methods have b∝ n presented in prev■ ous

resca・rdhes separately. But it is dil崎 cult to predict necessary number of

iterations before ending these iterative methods. And the previous(■ most

direct methods are bacCled on some sumcient conditions of H‐ matrix(For

exalnple,subset of generalized diagonally dominant matric“ ),Ю they are

not always valid foF all H―matrkxtt or non H‐ matric“. lrhis papa pr‐

poses a recursive direct algorithm foF judging whether a η×π compl∝

matrix is H‐ matr破 or not.The proposed algorithm is dways valid for all

complex mttrices(dense Or spar.se)The ntlmber of aalithmetic oper試 lons

for the proposed algorithm お onethird Of“ IIne traditional algorithals

like the Sweeping method,LU d∝ omposition and the Forward backward

substitution method. We akЮ  dttcuss a special ctte for the banded ma―

tric∝ . The proposed algorithm hぉ  a siinple structure and b easy for

implementation.
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lntroduction

Aη ×π compleX matr破 五∈θれXπ
 is called H‐ matr破 ifits comparison matr破

is a M‐matr破 H―matr破 alld M― matr破 are two important class∝ of special ma―

trices which otten appear in ields of systenl control and scientinc computation

lll・
Many application problems are n∝ded to judge whaher a known complex

matr破 _4is a H― matr破 or not(Or eqlliValerltlェ judge whether its compttiscln

matr破 ν(■)iSa M_matr破 or not).SOnle iterattve methods p_q and direct

methods il)2q have been presentd in prevlo聴 rettarches∞ paatd卜 But t is

difttcult to predict necttstt rlulxlber of iteratiolls before ending these iterative

methods. And the previous almost direct lnethodtt are baま xl on some sufncient

conditions of H― matrices(For example,subset of generalized diagonally domi―

narlt matrices),総 they are not alwtts ttlid for all H‐ matrices or non H‐matrices.

This paper proposes a recursive direct algorithm for judging whether a η×η
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