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A Theorem on Matrix Addition and a Matrix Inequality

Su Huaming

(Hefei Polytechnical University )
Abstract

The main results are two theorems as follows

Theorem 1 Let) 4, : AgA1+--Apand ) p : BoB;y--- B, be two simplﬂn n-dimMn
Fuclidean space E™* (n > 2), their edge-lengths, volumes be resp. A;A; = a;;, B;B;
bi; (#,7 =0,1,...,n),V4,Vp, and their heights be resp. hg),hg) correspomding to the
n+ 1 sidefaces Flg'.), Fl(;) (f=0,1,...,n).

Define Cé- = a?j + bfj ({,7=0,1,...,n). Then

1. An n-dimensional simples 3~ : CoC) ---Cy can be constructed with edge-lengths

CiCj = ¢j. Let Vc,h.(j) be the volume and heights corresponding to the sidefaces Fc(i)
szc (i:O,l,...,n).

2 (hg)? 2 ()P (hE)? (i=0,1,...,n), (1)
equality occurrs if and only if 34 and ) g are stmilar.

2 2 2
. VE >V 4+ Vg (2)
with equality if and only if 3~ 4 and )_p are similar.
§ VE> 2,V
with equality if and only if 34 and ) g are congruent.

‘Theorem 2 Let R and S be real symmetric positive definite matrices of order n. Let |Ri|;
denote the subdeterminant cf order K of R, and |S,_|1 denote the algebraic complement
of order n — k of S corresponding to |Ri|;. Then

(k) n R
D |Reli|Sn-kli > ( k ) [R|=|S| =" (4)
i=1

Equality holds if and only if R = uS, where p 1s a positive constant.
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