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A Special Decomposition for Symmetric Matrix”

Song Guoziang Feng Xiangchu
(Dept. of Math., Xidian Univ., Xi’an)

Theorem Suppose K = (kij)nxn s ¢ symmetrical matriz, then K can be decomposed
K = —AHAT, where A contains only elements 0, 1 and -1; H is a diagonal matriz.
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Proof Let A = (AW, A ... Alr)y ¢ R , where Al) ¢ Rrx(n=it1) (5 =

1,2,...,n). Let

H = diag(FW, H®) ... glm) ¢ gt x 5

where HU) € R(n—i+1)x(n=5+1) yith a diagonal form. Denote the elements of AY) and
HU) as follows:

a;; =1, when:=1,2,...,.n—-75+4+1;
a§1+)l,l:_1’ whenl=1,2,...,n ~ j;
0, . otherwise.
WD = K, 1=12,...,n-7;
n
h’EZ—)‘]+1,n“]+l puams Sj) SJ = - Z K]"i, j = 1’27 e ,n.
i=1

Let CU) = A H ADT  we can find the elements of CU) as

CO = Kjj+ -+ Kjn+ 555

&) (”)
C,(-,;-)+¢ - ijH,j = —Kjjti; l=12,...,n
Cilin = Kij+, 1=1,2,...,n

Thus AHAT = ;-‘:1 cl) = —K, the proof is completed.
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