BFEHRGHE

19884E 5
FoA BqNE B8

ELie® L FourierZ# £ Gauss-
WeierstrassB F 88 iE 4 R*

L B

(%# X%, &0

BRGHER., FHMRLieH. fel' (G) WFourier &
S~ 2 dia* f(g)

AeA(G)

) Gauss-Weierstrass B¢ 4 %

Gif, g)= L e P Qe £le), a>0
AeA(G)

4G AT BB, Gr(S, g) Lk LR % BEFourier & M Gauss-Weierstrass B £ 3,
B.W.Tony6os X [1] pHR T EM— LBERRK. AXEGHAULBBERIGCE(S, )
HTHR, B TILIPMERER, FAMT GRS, &) 0T 0% E 5 —BUEE Y -

—. EXSHR

BLAIGHLie ¥, THGHBRAKFE, HHIT M Lie K#dimG=n, dimT =1/, q,,
e, a, HH L2 ER, WMn=2m+1. ®B(-, ) HL EHKillinglE KIMBE R AERNR, 6K
G EmB(-, -) fetfy A Riemann R, (e, exp h) = [B(h, D ]1V’=|h| heQ. X He
HGHM4TE, exph L BIGHIEE BE, QITHPLEI AHELRKE.

Bl (G), EX/HEEHRABEMT.

o(f,t5p) =sup{| R,/ —fllps Plg,e)<t},
02 (f, 15 p) =sup{ | Raf — 2R [+ f|ps 0g,e)<t},
XER,f(g) = f(g18), 1<p<oo, Yp=coft RFIE Ko (f, 1) e, (f, 1) .

BXy, e, X, WLETFBC, ) M—HkRE EXxE. H/ R TH, BXEMXY ..,

X(")eLﬁX“‘)X(k—l)---X(l)feL';(G), W Y

a)(f(O),t;p) :a)(f,t;p), a)(f(k),t;p)z Z w(Xi,...Xikf’ t;p)
iy seeydg = 1

Wy = oo BHEIR He (£ “,0) . z%Xf(é):{d%f(gexth)}po , 8€G, XelL.

Bo B EEM, rREREY, 0<<2, 0<o<1, 1<p<oo, EXRPRMT:

* 19854 9 A28 A B. AXBRERARAZEETD.
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H,(G) ={feC(G); o(f, h<ao(n}, Lipp = {feC(G); o(f, H)<r},
W (G) = {fel?(G) | X, X,  [HM&ESE X X, fcH(G), i, i =1,
2, ”}’ H;(G) = {fELp(G); wz(f9 s P) :O(ﬂ), — } .
UTHACERARKEX K. RNHEBELRNT.
EEBI ®fcH)”(G), MYR~comH

O(R"7), a>2r+yp,
O(R " 7logR), a=2r+p<2r+2,
G5 - =
” R(f) f"l’ O(R—ZI—Z), a=2r+y=2r+2,
O(R™™), a<l2r+y.
T2 ®SeCHG), a>k, W
CR % (f*, 1/R), k<a<k+1,

1G%CH —f!|w<{CR_km(f(k), 1/R logR, a=k+1 WA,
CR*(f®1/R, a>k+1Ha=k+1 HEK.

EE3 Gr(NEE BB AR
=4 &q),,a(lx,) se " *I" @y Fourier A5 ¥ a (n, D —ao{(Zn)ZIWH HB(ﬂ,a )|}

n+a)[r(1——-)] jzia(,:f Inl=1 [HB(n,a,):I do(n),

b(n,a) = 79

%f sy W WGRF THWey! BZB, W

(i) sup |Ga() = fll.=2 sup [GR(S) - [
felip,o feHI(G)
aln,Db(n,a) R°logR+0 (R°), a=0,

(a(n,D [ g0 (DA R +ORY), 0<a< 1,

(atn,D [ 9, (07N R +0RTD, 1<a< 2,

sup | Gx(f) - fl. = a(n1)jw<——>q)",(z>z”dt+o<k‘ “w(R™Y), 1<a<2.
feH, (G)

(i)
=. L13|m®

BIE | Ha RMEE, N> oco BHe, . (1) = - ‘””)[r( @y q-tga,macn

+O () e HER, WXEMG >0, He, (1) =0 (177), oo,
ER L 1],
BlE2 B HKKEM. Lo, 0.0(0)=f(gg(exptmg’'), & £¢eG, neH,

Inl=1, >0, Moae (0= 3 a,(g,n =a,(g,n  X;=Xf(gg (expme').
Jys ey Je =1

Erpaj(gh n) (j=1,2,%,n) HIE Zlaj(gl’ n) lz =

ji=1
iERE  BAd AGHIEMEE R, MM EMecG, AdeRLMAHB. &
Adg(X) = ia,(g, X)X;, £eG, XeL, (1)

j=1
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) 7 48 g1 Cexpmeg,’ =explr Ya, (g, mX,]. (2)

j=1

HF dltf(gexth) = Xf(gexptX), g¢G, Xe¢€L, (3)

B (DB 0y, (= Ya;(g,mX,f(geg (exptn)gi') .

ji=1

MKilling B MR & (1) 74
.21|a,-(g1,r7)|2:|,7|2:1. (4)
=

B RHAEESSIH2.

313 WrshEMABE, 25+2<2r. EfcHY (G, MSfecHE (G .

iERR  HiCartan ik A B E B RBH BMHMKER, HeeG, HER—MrcQ, e
€G, fig=g(exppg’™'. LK (2)—(4), FifLagrange {2 X KHaar il B g
BB R X X f) —2R (X X f) + X e X f] <2 Y X XXX,

ij=1
0(g,,e). BIHE 3 BiE.
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k =09 1,2, "0ty mu

(1) JHPW|KC, a>j+hk=1, j=1,2,00, k=0,1,2, 003

G JH®P <o ) 1, a>jrk-1; ,

Gi) Fe>2r, rAERE, W HC(0) = H{V(0) =w=H;' ) (0) =0,
HPC0) =HEC(0) == HE (L (0) =0, kNEH, HOC0) =HE(0) ==
HyP o 1(0) =0, kRE%.

! n

EB 1], p.(0=Cn 5T [Te Ty (ndr, A

lo,,. (D) |<C. (5)
HEIE L HHEAETEGD. h(5). G A3, MiEBEAETHG) . 1],
G, %) = [ 9 () AH{ (D, xeT". p L' (T, T hnBHB. oo =™, M
[2], g (D =€"Va_ (0, KBV, (D =17J,(1), J,(DHsHBessel B¥. FRAH

2
(0) 1 = t 0) _ _-R*
Vo (0)H, (0)—?f0 Vi (O H (D di=e
i FH (0 €L (0, 0), HAR>co TRV (0 YH(0) =1. FRABBHT4E
jowvg_l<%> H"(Ddr=0(R™ "™ . WRVgy 1(0) %0, FilldMa>284 R>c0d
. :

Hi®(0) =0. HiBessel BEMEKEER B vES o) =0, V‘g*_’l(ou;o, i b
— BT > 2r B
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H{YC0)=H{(0) == g% (0) =0 (6)

3 18 4% 1 W] iE
HO( = tH (0 — jH (0, jok=1,2, . €7
mC6). (7) BHAMNEKH (iii) . 3|28 4 BiE.

=. EEMIEMR

T REARE, RONAHEEL2HEHN.
ETE | AERR 5031 RLUTH

G(f,8) = f(&) =CoR [ (W) = f() JA(W D (W, . (R|hDdh,
HepCo = (Do |\wippr, ¢g<h) jG/Tf(gg,(expmg.‘)dg,, A(h) =

Hzlsm B(hyap), D(h) = HB(ha) BRAC- WD~ = AW D, h

Jj=

Gx(f, ® - f(® =7°R" J 0o () +9,(=1) = 2f(£)I4 D (W, (R|h]) dh

Sk { )+ # [, L @t e (- — 27340 D do ) )
c L (RO =TSN + 1P . (8)
i Fubini 8 &kHolder R&E A v[18
/p (22(f, supp (g, e);p), hecH,
{ e +9,C=m - 27 ()| de } { £ cG (9)
o ,(f, |hlsp), heQ.
KR BEEIR L ag
| | 12| p<CR. (10)
MR BRI S

ACm) = (z:)"’f}(-l)’ Y H———B(n,ak)( Lymeas

j‘ +'"+jm:"'+25
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%t— e € [0, o) %X‘Nﬁ(ﬁ((%?n~ﬁ) sutarig
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15V = 2 OR"J‘ {fl, l[tl)g(tr])+1/zg(~m)—2f(g)]C (WD (pda(n)} -
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't Dn o (RO +—°R"f0 { J,1- Qe +9, (=) = 2/(&) 3+ F () D (o ()

" e, JRDdAr= 2;‘“(f> +¢(),

j=0

HepC, () R F(m) R
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me5)., (9), (12), FASIHE 1 X518 3 g
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CR™ " NogR, a=2r+y<2r+2,

- (13) .
C(R¥Y7+R™™, H it .

TRT ,,<{

& @, (D)= Jiﬂ:l[wg(m) +g,(~tm) 2 f(IC; (M D(n)da(n). HFfeH? ' (G),

PFLLTT/8 @, ,(0) =0, O%70C0) =0, k=1,2,w,r. ®a>2r, MHEIM4LE
DX TPCOVHE(0) =0, k=1,2,0,2r+1-2j. ﬂaﬂt SHE A Gi0) 4 TWB A4y 2r +
1-2j. EH‘H:’ 'ﬁ'

(J) 2r+1- ZJCO ikt lg (k-1 2/ —2r 1 (2r+l 2]) (€72
N=Y SR o5V D HP(R) - [o8 = Hit s,
k=1
2r+1-2j ) 2+
(Ddi= ), &x +én - MIeHZ (G, AM3IA 3 Rlagrange  HAXTH
k=1
||<D“"(t) | ,<<C Z ”Xf, ...Xjkf"p , k=1,2, %, 2r—1, (14)
Jis e de= 1
H¢(2k 1)( t)" p<C 2 "X_,l'“X_]uf"Pt’ t>0’ k:lyooo,r. (15)
Jorem iy s :

B (1) BEIM A8 0] ,<CR™, k=1,2,0, 2r+1-2j. 55204 WiEB 2501, B
BIE 1 W8 Ya WEBHA [H (0 |<Cr R >, mik R (15), # IS 4 W48
[¢al ) SCR+R™ D) . Bitkda>2r WA

I¢ D | p<C(R“+R™¥7%, j=1,2,e0,r—1. (16)
a<l2or, MATRIEREY s f2s<a<2s+2<2r. H3[E4, fcHE'UNG) . FRB
sR¥Er 5 L RIS TH
[P0 | »<C(R*+[RZ H<CR™®, j=1,2,0,5— 1. an
i
L) = R"{fo _I } {jl N (e (i) + 9, C—1m) —2f(g) ]
-D(ﬂ)zdo(n)} "9, A RO Ae=T V() + I, (18)

f(9) K31® 148
172N [ »<CR™" . (19)

BfeH? (G) BB 2w o7, (0 +0ps, (—0 =207 (0| ,<Cr. mE1]
o K40l vT 48

CR™ ¥’ a>2r+y,

CR ¥ ”logR a=2r+p<2r+2,
J(l) ) < _ _ ’ (20)
172 | CR V72 a=2r+y=2r+2,

CR‘, al2r+y.

BO8), (100, (13), (16)—(20), EH 1 /BiF.
EE2MER S5 1 AIERRLUTE

Gr(f, &) = f(@ =1x(f) +Jr(f) ;
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O(R * '10gR), a =k+1 HHFH,
O(R™* ™), a>k+1 ®a=k+1 HE%;

a R t —
15(H =cj0{f|”l=1cw,(—in) - f@IDMNa(m} ', (ndr.
A}¢g,kﬂj¢ngTeKHOB Eﬁ
R R i
(’I’g{k(h) - (g)lf;k“."f—k"m’(h-’_ Zyij) dy,
j=1 .
Yi e, Y, %Hm“‘gﬂﬁﬂﬁﬂi§§9 ’E(h) = wx(h) _wg,vk( h)a Fg(t) = L”‘ :1[¢7;(t”)

O(R "), k<a<lk+1;
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—$,(0)ID () daln), F, z(D =fl”|=1c¢,,k(m> ¢, x(0)ID () da(n), M

1 =cf k! F,(R) +F, (% )} dH{*(1). (21)
HMTFHEWZKLie R, KA
exp(hy + hy) =exph,exph2, h,h,cH. (22)

l
ﬁAdg(h) = ~=21'Bj(g’ h)Yj’ n= Z”/Yh HiAdg m&ﬁjﬂﬂj(g h) T h %“Eﬁﬂ‘] HEI
BRC3), (22), 53]&299&5}333“ WHBY feC (G) HA

I
(g1} " 2,
Fy r(1)= i”...§=1 : j,,...,zj;ﬂ:l'J'" ”1. Ip(”) {J /1ﬂll(gly Y, ) oo
R X R d . _
B8, Y, )((5) J_R_,---J_ _.—JYJ;°'ij,,f(gglexp(t’7+ _ZIYJYJ)A’: Ydyldg, }
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Eh(23)il'9m, %feck(G)Bﬂ'F(k+l)ﬁEEJ§ﬁ, ¢d(7(’l)- (23)
F¥P0) =0, 21—1<k+1, (24)°
|F %P0, | <CRaolf ™, ; . (25)
R HET] 18
F Y700 =0, 2j-1<k . (26)
|[F¥() |[<Cal £ P, %) (27)
B(21), (20— (27), 5EM 1 Wil B KRTH
CR (s ¥, 2, k<a<lk+l,
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Approximation Properties of the Gauss-Weierstrass

Type Means of Fourier Series on Compact Lie Groups

Xu Zeng fu (AH%48)
Abstract

Let G be a compact, connected semisimple Lie group and feL'(G). De-
note by Gx(f, g) the Gauss-Weierstrass type means of Fourier series of f,
Gif, )= Y e MR g pie flo), a>0.
ie MG
In this paper, we consider the problem of approximation to the fun‘ctions of H
HY*(G) by GE(f,g), where
. X« X;, , f is absolute continuous
HY"(G) ={feL'(G) and X, X, f€H,(G), iy,ee,iy
=1,2,,n
H,(G) ={feLl’(G) o (f,p) =0(), t—0}
Xi,++, X, is an orthonormal basis for L, the Lie algebra of G, r=0, 1,2,+, 1<
p< oo, 0<y<2. We establish the following theorem,
Theorem 1. Let fcHY 7(G), then
OR™™™), a>2r+y,
. TO(R™”’10gR), a=2r+y<2r+2, (R>+00)
"Gx(f)"f"rz’.O(R-Zr—z)’ a=2r+y=2s+2,’
O(R"), al2r+y.

Moreover, we establish the degree of approximation to the functions of C*(G)

by Gz(f) and the asymptotic expansions of the quantity sup [GR(H - fl.,
Sfelipg

0<o<1.
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