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RAHERT 1 < p < oo, FFEREL Cp, WAIXHER f € LP[—m, ],

| sup (£ + D)@ < Cpllf lzotomm
N>1 Lp[—m,7]

3R Ay RS Z045 3 DL R HE S
#it 3.4 WM f e LP[-Q,Q], BATH

. p Q Q T
(Q> /msvu;1 /Qf(y)DN<Q(xy))dy
WERR i@ 3.3, ®A1E
w T /0 4 ¢)
IR (o) oste v ae <y [ [s(3e)

VE— MRS R B (2,y) — (r2/Q, 7y/Q) EITAT3 EIHFHEL 18 O
T A 3.3 1ML
#IL 3.5 W {cn: ke z} e MIHE b> 0, ATH

7r/b CQ
/ sup dr < ﬁZ\CHQ,
—m/b N>1 ™ ez

Hrp ¢y it 3.3 H 1 BOH ).
WERR & flz) =X cpcne™™, W f € L2[—n/b,m/b] I H.

P Q
dz < Cg/ |f(z)|Pdx.

—Q

p

dx.

p

N
Ckelkbz
k=—N

2

b /b ]
Ck f(z)e Frdy,

- % —7/b

N 2

/b ) i
//f(y)e_lkbyelkbxdy dr
—7/b

N
ckeﬂcbw

2 b2 /b
dr = —/ sup
k=—N

Ar? ) N1

/b
/ sup
—m/b N2>1 ke N

022 /b
h 42 —m/b

02
= 2771—2b Z |Ck|2.

kEZ

If(x)Pde (L 3.4)

UEER, O
THEBRATKIEY, SHF&E0 f, 24 N T, Sy f — 2083 1.
SI3E 3.6 W QM b RIEWHHIL Qb <, g€ LY(R), fiELE, supp f € [-Q, Q) HH f e W(R),
kST
lim sup |f(z) — (Snpf)(z)] =0. (32)

Nﬁm‘w‘gﬂ

M,

Jim [1f = Sy fluri-aq) = 0.

549



PN E: B0 Fourier A8 J i A I K EHR IR

WERR 7E (3.1) HHLL f2m- /b)) B £, B

Zf Y+ kb i(y+kb)z _ 2;1- Z f( Q’Z‘ﬂ-)e—ﬂﬂny/b, a.e.

keZ nez

FFEL, LT o € [-0,9),
2

S fly + k)t — %f(x)7 ae ycR.
keZ

N N

D2 (Ve = o, k)™ = 37 (V) (kb ay — )

k=—N k=—N

Z / y kb iya 1x0(y7kb)dy
27

T 3 [ Fl+ ket ey, (33)
k=—N

N

f@) - — > (Val)(w = o, kb)el™™ = —

2mg(wo) .y R k>N

RN R T o S, L,
N

o ikbx
2 en) k;N(ng)(x o, kb)e

1(y+kb)x ( )ellgydy

N

C S () k)

27rg(:v0) k=—N

< g L 3 kol

|k|>N

sup
z€R

|

o

TERE] g € LYR) IFH oy £+ k)| < 2 Fllwp, HE2HISSAE 3 AT 01 4518 AL O
T4t AN B T R
EIE 3.7 WgeL'R). SHMEM 0<b<7w/Q, feLP[-0,Q],1<p < oo, HATH
b .
f@) = —==> (Vo )(@ =m0, kb)e"™ X _g 0 (@), (3.4)

2mg(wo) kez

Horp b 8UE LP[—Q, Q) TRSOHE [—Q,Q) EJLT-ababiiesk.
WERR SHEMT f e LP[—Q,Q), B (3.3) 15

(Snpf)(2)

Z / J(y + kD) DG 0wy
b N

_ (y+kb)x 2 N a—izoy
_4w2g<xo>/RkZNf(kb) e &

550



HER: B B4 B F 5

Hrb f,(x) = f(z)e ¥, B Minkovski A5,

5 SN < — kb ikbx ~ d
H?V‘;pl‘( vl g 4772|g(x0)|/ - Z il p[iﬂ’m\g(y)\ y
<+/ e Z fy(Rb)e” 19(y)ldy
A |9 o)) N>1 Lo[— /by /b

/ 1 llioin oy - i)y (K 3.4)

4772|g x0)]
_ Gollalhs
4m2|g(zo)

I fllerj—,0, N =1

FTEA, Snp KT N —8UA 5t

F—J7H, HEIH 3.6, 4 f € OX[—Q, Q) B, Sy f 7E LP[—Q, Q) s ® f. BN C°[—-Q, Q) 1E
LP[—Q, Q) HAE, FrLL, SHER f e LP[—Q, Q) (3.4) R Lr[—Q, Q) HHUsis] f.

FRFIH O, Q) 7E LP[-Q, Q] FHIFZEN, H (3.2) Mdr @ 2.1 7143 (3.4) PLEEAE [-Q, Q]
FJLTA AR Sk, TEEE. O

3.2 FHAREHHNEMLN

AN f e L2(R) I Sy f Mlcsiht.
ERBATES, X TUFREL, (Svaf)(x) £ R E—BUlsT /.
5138 3.8 W b>0 NEH, g ELE g W(R) IH g(xo+2kn/b) =0, k€ Z\ {0}. 4 f € C.(R)
HH feLl'(R) K, TA1EH
lim sup [f(z) — (Snwf)(z)] = 0. (3.6)

N—o0 rER
R 4

Gly) =Y gly — kb)eioW=r).
keZ

BN ge LYR), G /£ R FAENIH G e LY0,b]. H—J7MH, FEH

/ 12n7ry/bdy _ Zg y— kb izg(y—kb) 12n7ry/bdy
O kez

_ / g(y)elxoyeﬁnﬂ'y/bdy
R

2nm
= 2mg (xo + b)

=0, n#0, (3.7)

BAE
Gly) = 2mg(wo)

a.e.
b )

an

i (3.3)

N 1 N

> (Vi) = o) = o [ e 30 Gl =Ry, (38)

k=—N k=—N

551



PN E: B0 Fourier A8 J i A I K EHR IR

FR,
b L -
S e §(y — kb)e W= ) dy. 3.9
o)~ (S = 12— | fe 3 e y (3.9
b,
sup |/(2) = (Swaf)e)] € g [ 17w 1 3 byl
B f € LMR) 36 H 5000 1y — k)| < 2l HREBIBCIGE S AT AEE R .

NHAH Snaf £ L2(R) _FUSHHIFE 0 A B4
EIE 3.9 Wb>0NFH, ge L2R) ZIESREIFH § € WR), WLLFHEEM:
(i) XHEST f € LA(R),

)= s S (o =k (310)
A mBEAE L2 (R) PISURE R B —30l8;
(i) g(wo + 2km/b) =0, k € Z\ {0}.
E 3.10 Y g "HIFH suppg C [zo — Q, 20 + Q] B, g Wi B 3.9 &AM, HA 0 < Q< 21/b,
AR WE 3.15.
MUERR  JGiE (ii)=(i). B Parserval {H&FzUA (3.9) AJ13

If = Snafls = W/U |21)Z 3(y — kbye iwo—kb) dy

|k|>N

B g e WR), BTEA, 3 cp19(y — kb)| < 2/|gllw, Yy € R HIEHIESGEH,
Jim [f =S fll2 =0

KHUEY] 7 L? ek,
TEZ st BERA n ez, B (3.3),

Hﬁﬁ@wﬁ@ﬂ

L2[(2n—1)7/b,(2n+1)7/b]

N
b / . .
<— su E + kb)el(ytkd):
gl Je | W5 [ 2o TV

rIlNZ1], =

9(y)ldy
L2[(2n—1)m/b,(2n+1) 7 /b]
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lim ||f = Snpflleo =0.
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MR HEH, M1 <p< oo, ge LP(R). Kk, V,f £ R? B EX. 5—7J71H, B (3.12) o]
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SHE f e LP N L2(R), FATE

b - . )
(Sxaf)(a) = - Z / )90y =7 F mo)e WV dyeikoe
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(2N+1)b/2
/ Flw)e“ duw / h(w — t)dt. (3.16)
47r2g (2N+1)b/2
BT LA,
(SN;bf)A: iLlan f € LQ(R)a
Hrp
R b (2N+1)b/2 _ b w+(2N+1)b/2
o (w) = / hw — tydt = —2 / Rt
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)). HArER 3.12, FFAEAKET N MR Oy, 115
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A C2(R) ££ LP(R) A%, BTLL, XHEMT f € LP(R), Snpf £ LP(R) UL T f.
TEZ f . FEREA t e R, B XHT My N
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+(2N+1)b/2 A ,
47r2 —(2N+1)b/2
2N+1)b/2 A o
dt + t)elw:z:eltz dw
47r2 —(2N+1) b/2
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~—
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b
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b H
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b
= 5 L 0Ll
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iR i
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Inversion of the continuous windowed Fourier transform using
discrete series

SUN WenChang

Abstract We study the inversion formula for the continuous windowed Fourier transform. Different from the
classical ones where a single or double integral is involved, we show that for a large class of window functions, a
function can be reconstructed from its continuous windowed Fourier transform with a discrete series. Moreover,
we show that the series is convergent almost everywhere on R as well as in L?(R) if the function to be reconstructed
is. In particular, for the case of p = 2, we give a necessary and sufficient condition for the series to be convergent
to the original function.
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