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i B AR, B CREER, o flm RIEEE, kOSEERMEREL H k> 2 8 Mn(0)
KN C Em BrefiiFzEw], Sn(C) A C bn BrxdprmigEzEl. A3 aZ%0E T M Sy (C) Bl Mm(C)
1 Sn(C) 2 Sm(C) ERRAERE kb YRR LB
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AR, BB RIBRBI FE F 4 SSE AAE R  AE M 25 [ 2 TR AR AR LR -7, i O
BRI, n fom BIEEH, M.(C) A C L m BreElEER, S.(C) A C L n BxtHR
MRz, & f B Su(0) Bl M, (C) LRy, * BESESEER (k> 2). &
f R FXOF = f(XF), VX € S,(C), MFK f AR &k KFEH, FFRITE XIS ESC
K L(Sn(C), My (C)). [FFE, K f 2 Su(C) B S, (C) EBIR & KRB EGICH
L(Sn(C), Sm(C)). XHXKNMBHAFFREFLR 138, HEIFE m = n WHEE. 2305120 H
T L(Sn(C), M (C)) Fl L(Sn(C), S (C)) HIERHER.

EX GL,(C) H C En B—BREHRE, Eijy A (6,5) MER 1, HRAEHR 0 8 n KiE
Me, Dy id Eij + Eji, I, 8 n PR, 0,10 7 WA HRE. H Ao BidHME A5 B W
Kroneckor f1, A® B idHilF A5 B fIEM. & 01,02 NAETUIERL, H 61 < &2 M [61, 62] 104E
{61,010 +1,...,0}. ¥ A5 B #IESR, Bl AB=BA=0.

g1 103 3% f € L(S.(C), M,,(C)), A, B € S,(C), M|

(i) onzo FIAPF(B)F(AF=17P = 3070 f(APBAR-17P);

(i) 4 A5 BIEs, H A=A/, & f(A) 5 f(B) LIEX.

G138 2 % f € L(Sn(C), M, (C)). HELE i € [1,n] R f(Eu) =0, f=0.

WEH (1], [3] AHRZER ST

538 351 f M S.(C) Bl M, (C) L FmSLRrmsst, SHACY f A iz —moLn

(i) f=0;

(i) f(X)=P(X @I, ®0,)PLVX € S,(C), P € GLp(C),m =nr + s.

g3 4Bl A, . A € M, (O) TRILIERS, H AF = A(i = 1,...,1), & t > m, WIFTE
je1,4] 8 A; =o0.

Wi HEA: 2005-02-28; $#3% HH: 2005-12-13
ELWH: ERESKB%ES (10271021).
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BI85 # f € L(Sa(C), M(C)), H f # 0, WAFFE P € GLy(C)
f(By) = P[(Eii ® D) & 0,]P, (1)
f(Dij) = P[(Ei; ® Aij + Ej;; @ Aji) @ 0,) P,

Bt D = el @ @ed,, Vi € [L,n], e1,...,60 HEAMFM k — 1 WBLHR. Ay =
diag(Bﬁj)’ .. "Bzgtij)), Ay = diag(OHi), 3 '7C£gi))7 B}(f}{),ci(laf‘li) & rn BV, Vi, j € [Ln],h e [1,1.
WA f(E)F = f(E0) HL g\ = A= AR f(E) EERZTIR. B f(Ea) B
LR 9(V), H g(\) BEMRHA f(Ei) FCFMALE. e, e K k- 1REAMR

(IR, 51 1() 1 f(Ea), f(Bj;) B, FAEERFEAE—A P € GLn(F),
f(Ey)=P{Ei® (e1h, ®  ®ep-1lp—1,)] ®O0s} P, Vi€ [l,n], (2)
ﬁEP, IE Ili E‘]I‘ﬁﬂi] li, 1 e [Lk - 1]7 2’],—?’_ l;=0 Eﬂ‘ﬁIﬁZ:'EHFJE, TE S = Zf:_ll l; H_ m = ns; +s.

TEGIH 1) 1, W A= Ei;,B=D;; 1%

k-1 k-1
Z F(E)? f(Dij) f(Eu)* 77 = Z FEEDGEG ) = f(Dyy). (3)
=0

p=0

1EG|FE 1(1) FEER A = Ej;, B = D;; 1%
k—1

k—1
> FEG)P F(Di) f(E) 7P =3 F(EY Dy ES P = f(Dyy). (4)
p=0

p=0
M (2) X, IR (3) il (4) WG rit R A
f(Dij) = Pl(Eij @ Aij + Eji @ Aji) & OS]P_l, (5)

Hr Aij A si X Sj W B, Aji A S5 X 8; BB
B WIEBH, W H = S5 B+ 2 By + 2 Diy AFSM, B HY = H. W, &
fFH)* = f(H), ¥

[f(Eii) +0° f(Ejj)+nf(Dij)]* = (0® + )" f(Eii) + (0 + D) ' f(E);) + (0 + 1) Inf (D).
Xf G n2h 2 TR, FHFER f(EW)f(Ej;) =0F
> FEGP D) F(E) f(Dig) f(Ej) 27770 = (k= 1) f(Ej;) + f(Ei).  (6)

0<p+qg<k—2
A% Dy =e1ly, @ @ ep—1lp—1,, [(Ei) = (Ei; @ D;) ® 05 ¥ (2) F1 (5) FRA (6) A[1%
Ai;D¥2 A = D;,

B
Ai;D; 1Ay = D;. (7)
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XH Hy = ng—j_lEii + nz;_,_lEjj + oy Doy HRESEEE, FEAG A;D; Ay = Dy B Ay, Ay
] 3.
(a) & k AEEL W
f(Dij)F = f(ij) = f(Eu) + f(Ej;).
#(5) AN LR
(AijAji)% = Di, (A;iAi)* = D;. (8)

H1 (7) B (8) Hir=Xml1%
(AjiAy)5 1 = D; !,

a4 (8) AE—=X, 7E DJ2- = Aj; Ay [RIBR A;; Ay = D2, iXFERTISE

A;iD} = D7Aj;. (9)
., __
WA= CHOY? s e, L [LE— 1) Hr Ay TR (9) R
C(ji) C(ji)
k—11 to k—1k—1

WS, T CY = 0,1 # h, 3EH 1, = [;,V1 € Lk — 1). Ik D? = D2, X k-1 ¥
¥, ¥ D, =D;.
(b) 4 k AETEET, 7E5IPE 1(1) HiEH A= D,;,B = E; 1%
- k k—
S HDi) (B (D30 = 2 gy + £ 1 (8y)
p=0

E+1 k—1
= T(Eu‘ ® D;) &0, + T(Ejj ® Dj) & 0s.

B (2) 71 (5) XMUATR

p_1 k—2—p kE—1
Z (AjiAi) = AjiDi(AiyAji) 2 Aij = 5 D;, (10)
p=21+1,1€]0,%53]
P k—1—p kE+1

Y. (AyAn)EDi(AyAy) T = ——Di (11)

p=21,1€[0, ;1]
1E (10) AL HIFE Ay, (11) AL HIFFE Aij, WA
Di(AijAz) = Ay = %DZAU — %AUDT

XA f(Dij)* = f(Dij) M (AyAy)= = I, B DAy = AyD;. Wi, 5 & A @5t e
RKl, MRS D; = D;.

GG (a) Ml (b), RIGBE 15,2, .t ANE, (t+1);=-=(k-1;=0 % D=
erly, ® - ®epdy,,rn = hi,Vho € [1,t]. 4 k BEHETE A;D? = D*Aj; oL, HXHHmAT5
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Aji = diag(Cgi), .. .,Ct(gi)), C,(fh Ko, EE, FER A = dlag(Bgllj), .. .,B,Etij))7 ”) Aoy
Wrfe. [RIZEY kOMETEET, Ay, Ay IRRX AR,

2 FRE®

T 1 B omn HEEE, [ € L(Su(C), M(C), 24 FLALH FZ —mL
(i) f=0;
(i) n < m, Hf#E R € GL,,(C) f#

t

F(X) = R{IPX ®el,)] @ 0. }R™1, VX € S,(C),

=1

Hrpm= nk_lepi + s, pi AIEEEEL

WA EIG, no>m b, BGIE 4 PR i € [Ln], f f(Ey) =0, BHEFE 25 f=0.
BoE f #0, W n <m, HBF[H 5 HIXMEER X € S.(C) &

[ 061161[7«1 RPN NN OélnB;in)
0411875]” OélnBEtln)
Pl X)P =
J(X) anlcﬁﬂ) . .. coo apperly,
anlCt(fl) ... ... coo Qupétly,
0s
é\
allaiIT OélnB,L(Zln)
fl(X): s ViE[l,t].
Oénlc(nl) anngilm
Z0
f(X) = P(fl(X) @ f2(X) @ @ foX) ®0)P™ (s = m — nsi), (12)

TIE i ﬁﬁ%#ﬂ’]@% @Hﬂ%ﬁf
Hx b, MERWFEEE B=B> F B=B= - =B" XMfEEMN 2 C, H

filI +aB)*) = CRa" fi(B) + Cha* ' fi(B) + - -+ + C; 22 fi(B) + C; ' wfi(B) + Cf fi(I).
i k]

(fill +2B)F =(fi(I) + xfi(B))* (a1+xﬂ<)f
=CRa* fi(B)F + eiCla" fu(B)F T 4 4
e PO T fu(B)? e Oy 1xfx£n =i CLfill).
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XEA fi((I+aB)*) = (f (I+w3))k XFH 2 E’J%%ﬁ?a ( fi(B))? = eifi(B), FHE—RXTEEN - f;
YRGIHGIE 3, I (12) AAMEREAG A 2 HLL

EIHE 2 Wom,n HIEER, f<c L(S.(C),S ( )) mfEEE 1B, Hd RTR =
Dy (I V)] @ Vo, H. Vo, Vi, ..., V, BIRTRRATIE.

WEEA i f(X) XFRE, H RTR{[@Z (X ®eilp,)] @0} = {[@le(X ®eilp,)] ® 0s}RTR
L, PRI AT A E B 4512
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Power-Preserving Linear Maps between Matrix Spaces

CAO Chong-guang', HUANGFU Ming®
(1. Department of Mathematicas, Heilongjiang University, Heilongjiang, 150080, China,
2. Department of Mathematics and Physics, Dalian Jiaotong University, Liaoning 116028, China )

Abstract: Let C be a complex field. Let m and n be positive integers. k is a fixed positive integer and
k > 2. Let M,,(C) and S»(C) be the vector spaces of all m x m matrices and n X n symmetric matrices
over C, respectively. We characterize the linear maps preserving k-power from S,(C) to M, (C) and
Sn(C) to S (C), respectively.

Key words: complex field; power-preserving; linear map.



