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1
, N V S
(1) x*S°y= y*S°x, Vx,y € V;
(i) x*S*x 20, Vx € V\{(};
, X,y N V , 407 . (i)
S ;o (i) S .
1 N vV o, u S,
u*S*u=0<S= 0, Yu€V.
ot u€v,SsS=0 uS u=0 ,
o Bt )
S Z0 u€v, u*S*u Z0. S Z0
(i) {e} s 0
Si Z0( i ), {e} ,  u= e,
u*S u= e¢°*S*e,= S; 20 ( i ).
(ii) {e} , S 0,
0
S; Z0(1 #j), {e} , U= e+ ¢,
u*S° u= e*S*ei+ 2ei*S*e+ ¢°*S*¢ = 2S; Z0 ( i,] ).
(i) (ii), : S Z0 u €V,
u*S*u #%20. , u€v, S
*Su= 0, S=0.
, 1 .
2 N v S,
S=0<5=0.
S=0 =0 s*=0 S=0

=0 {e} 0,
N N N
_Z%’Sﬁ = _ZSijSij = 28i=0  (i= L2 - N). (1)
=1 Je1 j=1
s {e)

; (D Sip = 0(i,j
=0>S=0.

.S’ 0=S8= 0. i 2

O
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U, U= S
. VZU, U v
V= V= 8§, (2)
(2
AU~ V)= (U+ V)o(U=V)+ (U- V)o(U+ V)= 0. (3)
X= U-V, : X= U- V 20,
X:[(U+ V)*X+ X*(U+ V)] = 0. (4)
xi= Xve = Zw: lelek,{e} N V ,
X 20, xi 0, 17l
N
X:[(U+ V)*X+ X*(U+ V)] = 2_Zw(U+ V)exi= 0. (5)
uv )
xi* U xi 20, xi* Vexi 20 (i ,i= 1,2 - N). (6)
. (5 .
xi*Uxi= 0, x*Vex; = 0 ( 1 ,i= 1,2, .., N). (7)
v=U- X (7) ,
x*(U- X)oxi=- xi*°X°x;= 0 ( 1 ,i= 1,2 ...N). (8)
xi= Xve = 2\: X e (8
e Xvei=0 (i ,i= 1,2 .wN). (9)
{e} N v , N v
, (9 ) (9) :
e*Xe= 0. (10)
e A A . (10)
XX de =0, (11)
. e N 14 (11)
uXu =0, Vu €V, (12)
u N v L, (12) X’= 0 X'= xx
=X X=0 X 2, X = 0 X
. 2, X= U- V= 0.
VZU, U= V= §
O
3
\ He!” , v N ,

uvs )
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Direct Proof of the Uniqueness of the Square-Root
of a Positive Semi- Definite Tensor

SHAO Yue, LU Cum jing

( Fracture Mechanics Laboratory, Department of En gineering Mechanics,
School of Aerospace, Tsinghua University, Beijing 100084, P.R. China)

Abstract: Understanding the basic properties of the positive semi- definite tensor is prerequisite for its
wide application in theoretical and practical field, especially for its square-root. The uniqueness of the
square-root of a positive seni-definite tensor was proven without resorting to the notion of eigenval-

ues, eigenvectors and the spedral decomposition of the second-order symmetric tensor.
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