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1. INTRODUCTION

Banach 22 X (28T 5 85 {r,} 23 X @ bounded basis TH 5D L1, U TFD%
HaEmi-dLxiavd:

(i) Ve € X IZDWWT, 2 = Za,,,zl:n E—BIL VAR TEREINS.
(ii) 0 <inf||z,|| < sup|jz,|| < 0.

IR A FOONEFF (2 BMR 72 <UL T B & &1L, unconditional basis (X 23k A~UL
hZER D & E 1T Riesz basis), FANFEFUNERT B & X1, conditional basis TH B &
AN

AWETE, e AWV PERE LT, 2RFABYEM L2 -7,7] %, {z,} £ LT,
BREERBBER ('} 28 EIF T, Riesz basis & conditional basis D Eh Th
DEEMEORBE LK S .

Riesz basis OREMEIZ OV T, )RD Kadec’s 1/4-theorem i < LN TV 3
(sce [5, Theorem 1) or [14, ch.1, §9, Theorem 14]) :

Theorem A (Kadec’s 1/4-Theorem).

If {1} is a sequence of real numbers for which
1
lptn —n| < L < "= 0,+1,+£2, ...,

~ then {e*'} is a Riesz basis for L*[—m, ).

ZIT, UTTEXLNDES (A2},
n-—s3, n> 0,
/\n,l/z = {n 2 ‘ (11)

BEZD. IOk E BEE (et} 4 1T isometric isomorphism,

(1) —> €7 (1)
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(=&~ T, orthonormal basis{e™} % EITHE L TH L7 basis THD. D

hasis{e™n 12}, . VB &, Kadec’s 1/4-theorem 1ZLLTFO LS IcEBEHX b
ns:

Theorem B (Kadec’s 1/4-Theorem).

If {1in}nzo @8 a sequence of real numbers for which

1
Hn — /\1;,,1/2' < L< ;1“, n= ﬂ:].,:‘}:2, ceey
then {¢t} 40 is a Riesz basis for L*[—m. 7).

WIS, B { N} EBUTOLIICESETS

n—q, n >0,
/\n,rx = { (12)
n+ «, n < 0.

LUF, {e™} ZBRNT, “{enat} L& & & T {eProt), 0 DBHRTHD LT 5.
bL,1/4 << 3/472 561 Theorem B 735, system {emet} it L2[—m, w] @ Riesz
basis £ 725 Z &N b.

Balan [2] iZ Fourier frames (ISR L T, RORZEHDRHERE B,

Theorem C (Balan [2], Theorem 1).

Suppose { Ay }nez a frame sequence of real numbers for L*[—ry, 7] with bounds A, B.

Set:
T 1 , 1 A
L(v) = 1‘; - :Y_ dl(i&olll {E (1 - E) } .

Consider the sequence {pyluez of complex numbers p, = p, + io, such that
supy, |t — Al = 0 < L(y) and sup,, |on| = M < oc. Then, {pntnecz is a frame
sequence for L¥[—~,v].

COEEDIERMNL, b L, {e”!} 2% Riesz basis 2 51X, {e'*} & Riesz basis
LB ENOND. TOBERIZEED Riesz basis O DEEMEDEREE 2D
&) BERTC, Kadec's 1/4-theorem D—AZ{LTCH B L EZX LN 5.

ARETIE, 9, (1.2) THEX LMD {et} 122 T, Theorem C T bounds
A B%EKRDD. ZOFERE Theorem Ch 5, {e? et} IZOWTOREBEDNKERY
R, IBIZEFDE EZDERMN best possible THDHIMNE I DEFHD.

E AT, BEAUL N ERMICIV T, Riesz basis D7 7 RIFEFICKEL, £ Z
T conditional basis DFENEEE 25, 20/ — b TiX, KRIZ L[-7m, 7] TD
conditional basis DREEDFRER B2, BETLIHERIIB THEALATWS
D, DR DT, Lo EPFORAEOTTEETS. 22T, {z,} & LT, #BR
PREBEER (M), HAELBEK w(t) #R U {w(t)et} #EZXD. ROFR
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1 Babenko (> TE 2 61 B ~UL K ZERICI T B B FD conditional basis
DETHA. '

Theorem D ([1, p.160]: see [12, p.428, Example 14.4}]).

Let 0 < (3 < 1/2. Then {|t|Pe™}2 o and {|t|Pe™} ., are bounded condi-
tional bases for L*[—m, ). :

Z OFERIX, Hunt, Muckenhoupt, Wheeden [4, Theorem 8] 3 & U* Kazarian (7],
Olevskii [10] 12 £ » T, L TFO L I T L7

Theorem E (see (7, p.241]).
o B E b2 w(t) > 01220 T, {w(t)e™ b o (Eki {w(t)le™ )
L*[~m, 7] @ conditional basis & 72 5 LB+ KM

(1) w(t), w(t)™t D1 DITFEF R,
(2) w?(t) i (Ay)-condition ZHE1=7.

Theorem D, L, B¥EA2r A THE L H2REL TV AN, Z 2 TiZAHKE
FERELRVEREZRDS.

2. RIESZ BASIS DR EM

BRI M)} (Sxh LT, EREEBEERE {f} 23 Ricsz basis &£ 722 & i, EA
T ® “approximate Parseval’s identity” 235% Y 320 Z & 3HI 5L TV 5 (see Young
[14, Ch.4, §2]):

There are positive constants A and B depending only on {A\,}, and not on f(t),
such that |

AT el < AP < BY [l for £(2) = 3 cac™

EERDOEE A and B X Ricsz basis O bounds L HEIEN 5. T 51X Theorem C
W23 B “frame bounds? ICHE LW EBRHMLNATVD. Baid, £7, (L.2) IIH
WTCEZ B EF N, AV, Riesz basis {ePnot} [T DVVT, £ D bounds A
EBERDD. BAFIUTOEREED.

Theorem 2.1. Let {e?*==t} be a Riesz basis where the Ap o are given by (1.2) for
1/4 < oo < 3/4. Then the next incqualitics .
2

< (1 +|sin20m))) 3 leal?
n#0 -

(1 —|sin(2am)]) 3 leal* < |13 ¢ et

n#0 n#0
hold for every finite sequence of complex numbers { Cn}-
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ZOFERE Theorem C0 b, I HILUTORBENEOLNS.

Corollary 2.1. Let {e*'} be a Riesz basis where the A, o are given by (1.2) for
1/4 < < 3/4. If {in} is a sequence of real numbers for which

ln = Anal < L < i— — Ale), n=+1,42, .., 2.1)

1 )1 1 — | sin(2an)|
Ala) = — aresin {ﬁ (1 ~ J T |sin(2(x7r)|) } ,

then {e#"t} is a Riesz basis for L*[—m, 7).

where

Redheffer and Young i¥ Kadec’s 1/4-Theorem {23V T, constant “1/4” 13% %
E R T best possible constant T# % Z & %7~ L 72 [11, Theorem 4 and Corollary].
F L CEEOBRIZEBVTY, constant “1/4 — A(«)” 1%, F UM T best possible
constant THDZ ENRNTFHEREND. L L, BAIITEHMREREBD. TbbH,
constant “1/4 — A(«)” 7% best possible constant & 725 DIE, o = 1/2 D & EF TR
5L ERT. BAIBKRO2OOMEXLELT5.

Lemma 2.1. If1/4 < a < 1/2, then

1 3

‘2‘ < (l(+:'l((¥) < Z
Lemma 2.2. If1/2 < o < 3/4, then

1 1

z(@"‘,‘i(a) < 'é‘

Ih 2o0EBEE AVWT, Corollary 2.1 #3EDTILLTOBRBEBLND -

Theorem 2.2. Let {¢*"~t} be a Riesz basis where the A, are gwen by (1.2) for
1/4 < o < 3/4, o #£1/2. And let {3,} be a sequence of nonnegative numbers for
which sup,, &, < a+A(e)—1/2 for1/4 < a < 1/2 andsup, &, < 1/2—{a — A(a)}
for 1/2 < o < 3/4. If {1} s a sequence of real numbers for which

l.u"n, - )"n,a«.l _<_. 'ji - A(CY) + 5na n= :i:]-) i2, RS

then {e#'} is a Riesz basis for L*|—m, ).

FELY, (21) 2B 5 constant“1/4 — A(a)” 1F, o # 1/2 D & &, best
possible constant TII W ENRbhnb.
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Remark 2.1. & Z T%&X % “best possible constant” & 1%, Redheffer and Young
23 [11, Theorem 4 and Corollary] {23V T, Kadec’s 1/4-theorem (2317 5 con-
stant“1/4” [IZOW TR LIZERTH S, 3725, Theorem B 2\ T
1
l/l.-,,, - /\“’1/2! S 1 n = :*:1..:}:2, ceey
EJA S

1
fin = nije| < 7 on=ELE2,.

T35 &, {e*t} iX Riesz basis {272 5 L IR L 722V, Thizx LT, Theorem 2.2
T, a#1/20& &, “< ;- A(a)+6,” &£ LTH {e#*} 73 Riesz basis £ 725 Z
EEBRTND

Remark 2.2. Katsnelson I [6] {233\ C, sine-type entire function D ELE S
Z T, Kadec’s 1/4-theorem Z—#%{L L7=. —75, Redheffer and Young X [6,
‘Theoremn 7] {23V T. Theorem 2.2 O {A, 4} 12 1/4 < a < 1/2122W T, sine-
type entire function DEREE TIIRWVWI L 2R L7, FEFIT1/2 < a<3/41T
LT, {Ana} P sine-type entire function DEREETH D0 E S 1idbhb 7331/ \

3. CONDITIONAL BASIS D& ENE

22T, wt) BEC L -7, 7r] DRI 2r B Z RERT, XM -7, 7] D
ATIHIFEALEELRROTHD I LERET .

Lemma A (see [3, p105, (1.6)]).
f € LA—m, ) iTH\T,

1 f(s)
t)=—li > tan (£=2)
f( ) T ;-191-1&0 /<It s|<m 2 tan (t—g—)
1, f(s) 4,
Hf(t) = - 51—1320 /s<|t—3|<7" & — 5

LD EE, 0
|F0)] < 1HFO+ Z1Fl
MR L.
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Lemma 3.1. REDOBEE w(t) MULTORBEZRITETDH. UT, S IEOEE,
ClEIICDLHERTIHIEDTERLETS.

(1) 'zu(t) >0>0, —vr<t<m.
(2) w?(t) VX (Ay)-condition & 7=,
InEE, fe L —n ] il20T,

(/.: lf(f)lz w?(t)dt )

(M

<<C(/ l(ﬂﬁw%nﬁ)i
N A/ RVASY |
Lemma 3.1 IZ8WT, £ (2) & LOTREXNFEETH D Z &1, [4, Theorem

ISR WT, wt) BEW LY —m, 7] OBE® 2r AL REL TR LTV S. 2
DD lemmas MO TFTOFEREED

Proposition 3.1. R LD w(t) NUTOFRE 2= L35, LT, SIXED
TEETD.

(1) w(t) >26>0, -7 <t<m.
(2) wt) i -7 <t<nm ETIHEHR.
(3) w2(t) i¥ (Ay)-condition & 7=

ToLE, {w(t)e}ee X L¥[—m, m] @ bounded conditional basis L 725.
ZOFERZAVT, [13, Theorem 1) DEEADEME AV D &, UTOREEXES.

Theorem 3.1. R LD w(t) LA TORMEEZMI-T L5, ULF, M,L,§IX1E
DEFKETS.

(1) w(t)>6>0, —n <t<m.

(2) ll)( YiZ—m <t <7 ETHEERMO|tlw(t) <M, —r<t<.
(3) w?(t) 1% (Ay)-condition &M 7=7. '
o,

0<L< %log(ﬂj—%l)
78D LR LT, Vil
n=X| <L
R OIE {w(t)eM i} i L?[—m, ] D bounded conditional basis I8 %.

Remark 3.1. harmonic 72356 & 872 0 | biorthogonal 72 BA{R & IXR & 22D T,
H{w(t) et} B3 conditional basis TdHh 3 LTV 27220,
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Remark 3.2. EA 2T RWOERBEEBEERR (¢t} T, L2—m, 7] ® conditional
basis &72 5 DD & 57 E 9 7 (nonharmonic fourier analysis @ & < #1572
) X, FEEORDRY TIARMRLEETH D, KiE, ZOBEDIZADETH
IRAERMN[9] TROHLEN TS, TOMBEICEEL T, UTORMELZ27 5.

Problem 3.1. R EDR8% w(t) A3 Theorem 3.1 M &MF(1), (3) Wi+ &332 L
E, b L, {wt)e}) ) L—n, 7] ® conditional basis 2 HIF wt) X —m <t <7
THERL D2

HLL, TOUNEENRLIE, LEEOERETDHEE, |\, —n| < L &2y
{An} 22T, {e*} A3 basis 72 5 1X4 T unconditional, 3 724> %, Riesz basis &
IRBT ENbING.
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