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Abstract

Let F be a field, Mn(F) be the set of alln x nmatrices over F. If a map f: Mn(F) - Mn(F) is
defined by f:A= (aij ) - ( f; (aij )) VA e Mn(F), where { f; | ije [1,2,---,n]} are the set of func-
tions on F, then fis called a map induced by {f;} on Mn(F). If AB = BA implies f{A)f(B) = f(B)f(),

then fis called preserving commutativity of matrices. If B2 = B implies (f(B))? = f(B), then fis called
preserving idempotent matrices. In this paper, we characterize induced maps preserving idempo-
tence and commutativity of matrices over fields, resprectively.
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KA f(a)=f (a), BtA
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o P =diag (L, fyy (1), f, (1)) H—HTEX FEE, UEHE.
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SRS MDA
Hors AFMAERASE, f, f,20H—~FH0,

(2) f(A)=diag(f,(a,) f(az))

EI (i) 2 SR RO

(i)Fe AR, UL E .

®i, j,ke[Ln], HEAHE,

4 A=E;+E; +bE, , B=aE; +abE, % L AB=BA, i f {R3#u%1 f(A)f(B)="f(B)f(A), &
(i, j) s

fi (1) f, (ab) = f; (a) f; (b) (13)

BEE S R T e . IB(OSMER i = j BMERaeF A f;(a)=0.

i f(aE; +aEj ) f (XE, + YE; +2E; ) = f (XE, + YE; +2E; ) f (aE, +aE; ), Hrhaxy,zeF", A4l
fi(a) fy(2)=1;(2) f;(a) . B £ (2) =0 %5

fi(a)=";(a) (14)
i f(Ey+E;) f(XE; +XE; )= f(XE, +xE; ) f(E; +E;), &(i,])BLEATRS
fi (1) 5 (x) = £ (%) £ (1) (15)
2 fi()=9=0, HDR
f,(@)f,(b)=qf, (ab) (16)
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fi(a)=0, vaeF", i je[Ln] (17)
A1, (x)=0a¢(x) f, (1), PARFIEBXHER = j A
fiy (x)=( fy (1))71 a¢(x) fi; (1), VxeF (18)

H1(13) %, é’lj>3ﬂﬂ“ﬁ
i (X) =07 () £ (1) = 0 ag (x) oo (1) £ (1) = 06 (%) £ (1)
i LA £ (1) f(x)=dfy; (X)=a’6(x) f; (1), ATIL8)X.
1 1

H 0 (X) s (1) = Afys (X) 53 15 (1) " aif5 (%) = £ (x) - MIfTE(18) 73
(%)= £ (1) (£ (1) 0*0(0) s (1) = (£ (1)) " () ua (1)

%ﬁ&m&a& 2> 30, xmm() , (1) = df, (x) T4
fu (x)= i, (1 ) afi, () = f, (1) lq(flu (1)) B(x) (1) = 1y (1)_lq2¢(x) fiy (1) - BRI (18). 2, (18)
o A T B

A 8(x)=ap(x), WHA3)HHTH qp(a)s(b)=¢(ab), WA

s(ab)=s(a)s(b), va,beF
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fi (1) f; (@) = f: (1) fy (a—c)+ f () £ (1)
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A () =0(x), W f,(x)=a¢(x)f, L)+, x=18 f,(1)=qp(1)f, (1), W
9t =p(1)= (» (19)
H(15)% p(1)4(x) = 0(x)9(1) - A9 $(1)=(0(1)) -
#(x)=0"p(x) (20)
H1(18), iﬁP:diag(q,(flz(l))’l, (1, 1))1) 50,
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BAR T e
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ERH f, (1) =q %18, HWS(a;)=0q7"F; (a;), XL BAEM.

fEI%(2): XKa=0Ati=jH f(a)=0

Y H(L3) AT f, (ab) =0, i, j,k TAHISE, Hh(L3)AT%I T, (1) f, (ab) = f, (a) T, (b) » HI f,(a)=0
B F, =0, KUK f, (1) f, (ab)= f, (a) f, (b) & f, =0, %%%%U%ﬁ&Tﬁﬁm—O f,=0,
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i&A=(i zjsz(z Z] SIIE AB = BA 24 ALV 24 bu = yc. b(z—x)=y(d—a) Al

c(x—z)=u(a—d) L,
B (i) (1) T %0
fio (b) f1 (U) = 5(b) i, ()5 (u) £ (1) T2 (¥) Far(€) = 5 (¥) Fi (D)5 (c) T (1) -
(1), T () H—H0, WH0=0, BIf,(b)fy(u)="f,(y)f,u(c)-

# £, (1), T (D HAN 0. W5 (b) £, (1)5(u) £, (1) = 5(¥) fio (1)5(¢) £ (1) = 5(b) & (u) = 5(y)5(c) «
X5 R H A, EHbu—ycTﬁ&( )za(yc)ﬁsiz Kb fu() ()= T (y) () AR

H i) () T £, (0)[ ., (2) - fu (%) ] =6 (b) f, (1) @ (1) 1)5(x)]
V) f2(d) = fu(a)]=6(y) f (V[ 2(1) 5 1)5 (a)]
f, (1), f,,(1)3—H0, WH0=0, AP flz( )[fzz(z)— " )}_ fio (¥)[ f22 (d) - f(a)]
fu() £ () #45 0, mucs<b>flz(1)[¢<1)5<z>—<a<1)5<x>}=5<y> ua)[ ()5( )-0(1)5(2)]
(b)[8(2)-8(x)]=5(y)[6(d)-56(a)] . X5 RAMZ, Hib(z-x)=y(d- a) {3
5[b z-x)]= 5[y(d a}ﬁki WL £, (b [fzz z)— i, ()] = fi ()] F (d)— f, () | HRERARAT.
FIEE £, (c)] f, (x)]= fo ()] fo ()= £y () ] HRIE, éﬁzﬁf(A)f(B)_f( ) F(A), H(ii)

@nTH f,, fy %57'3 0 @(ﬁ f(A)f(B)= ( )f(A) TR 43 P AL
TUE LR f,, f, BOH—AN 0B, AgEf, =0 (& f,, =0, IEBZRLU)H AB=BA,
HrfA=aE, +E,, B=abE, +bE,, %I f(aE,+E,)f(abE, +bE,)= f(abE, +bE,) f(aE,+E,), M
A f,(a)f,(b)=f,(ab) f,(1)-
H(14)% ¢ = fo="15, iy
¢(a) fi, (b) =p(ab) f,, (1) (21)
N Hi(15)75
(P(l) f (b) = (P(b) f (1) (22)
25 (21) 2 (22) 13 9(D)e(a) f, (b) =@ (1) e(b) f, (1) X p(1)e(a) f, (b)=e(a)e(b) f, (1) » HEHM
f, =0 K@%MW f, (1) =0 MififF
o(a)e(b)=p(ab)e(1) (23)
T4 (0(1)_l¢(a) =5(a) Wi n =3 MK SiE 6 A F A FZ.
_ fll(all) f, (alz) _ ¢(an) (0(1)_1‘/’(312)f12 (1)
f (A) - -1
f21(az1) f,, (azz) (0(1) (0(6.21) f21(1) (o(azz)
_( (9(1 5(311) 5(312) f1z (1))
§(ay) 2 (1) o(1)d(ay)
Xty £, #AOK, fin>3 5 f(A)=diag(f,(ay). f,(ay)), MR-
VEIE 3.2: WURFEEH 3.1 L f(0) BL f; (1) = 0,Vie[Ln], ZBU 23X 58 2ATF I
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