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ON NORMS OF MULTILINEAR SYMMETRIC OPERATORS 

By Yu.Lee Lee. F. R. MiIlcr. W. D. Curtis 

and Hcndcrson C. H. Yeung 

Let E "nd F be Banach spaces and Jct L; (E. F ) denotc thc Banach spacc of 

cont ll1uouS r• inear sY I11Jllctrjc opcrators 、，vith thc opcrator norm 

1 : L; (E. F ) • R 

IA I = sup IA(z,‘ "', z.) ! for A EL: (E . F) 
I z, I $;: 1 

Dcfine a function 1 1,: ( (E. F ) • R by 

1 A | 1 = sup l Azr l for A EL: (E , F ) , 、、.hcre z' denotes the r .tup1c (z • .... z). 
z I :S: 1 

It is clcar that the norm propertics are satisficd 

I A l j늘O. 

I A +B l j드 I AI ， +I B I ， 

and I ÃA I ， =I λ II A l j for ÃER. A. BEL; (E.F). 

To sce that 1 A Ij =0 implies A = 0. \\"c dcfine the map φ : E - .F by ψ(h) =Ah' =0. 

and consider A~A(O) where A: E• ( (E. F ) given by A(z)=A for z EE 

Then by thc converse of TayJor’ s thcorem [1) [3] . it follows A= D'ψ三O. Hence 

A =O 
\\'c notc that A is compJcteJy dctcrmincd by its vaJucs on thc diagonal. For if 
, - , Az' =BzRand A. BEL; ( E. F ) foreveryzEE. thcn IA -BI,=O and cons떼cnt1y 

A-B= O. i. c. A =B. ,r c wish to show that thcse two norms arc cquivalcn t. To prove this. 、vc nced 

thc fo lJo\\"ing thcorcm [2] which can "lso be uscd to provc that IA I,=O implies 

A = O. 

THEOREM. Let r be a non. tzegalive Teal nU lIIber. Lel E and F be Banaclz sþaces 
k 

and U aη open subset 01 E . Lel 1: U - .L; (E. F ). JI there exisls constaηts a. b>G 

such thot f(y)zk ; 0(zk+r) JROr a lyJ < 1z | < bly l mtd z, yeE, thelt f (y)=0(yT). 
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THEOREM. Tlze norms 1 1 alld 1 1, are cquivalenl 

PROOF. Clearly. 1 A 1 ，드 1 AI. Thercfore. il sufficcs 10 show a scqucncc {A.l in 

L;(E,F) COM 

Vefine a funClion 

f:U • L; (E. F) by 

f ( x ) = A for x "", O. 

[ !-il 
and f (O)= G 

뼈re U is an 0야n disk of radius L and [1 ~ ， l dcnotcs the largcst inleger con 

n h Choosc any a.b with b>a>O. lhcn for a lxl<lzl<b lx l Ix l 

If(x)z’| =lA,zrl = j An펴)이z [ ' whcrc n = [숨] 

Noting thatl A.( T ~ ，1'I드 I A.I，.η→∞ as z-O. and 1 A. I,-.O. 、\'C have 1 시 I z l I I 

f ( x ) z' =O(zη 

ßy the preceeding thcorem. we see immcdiatcly that f(x) = 0(1). that is f ( x ) • O 

as x• o rclative to 따 standard norm 1 1. Hcnce f( -!z ) = A,,-O as 11-'∞ relative 

to 1 1. 
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