gobooboooboo 12530 20020 121-123

121

Wirtinger RARER(ICAT 5 —ER

WK - T S#SEMR (Sin-Ei Takahasi)
ik - T =@ %% (Takeshi Miura)

WA S AR ICMET S Wirtinger BIARE, HMoOBMACHENSHSEEDN
% Beesack DFEREH—MNICHRT I EHPBL4DENTH D, CORBIIHRL LS
B VWSRTIIEL. BARTH B &L, AL Florkiewicz & Wojteczek (Demonstratio
Math., 32(1999), 495-502) L& > TH. S DFEFXDH—RIZHMRMOZ N T
3, LbLasd, BeDHERES & £< E&D?‘L‘b@"@&é

FUBHICZDOZDODAREKXZEBIFLD -

Wirtinger's inequality :

(1%t if f(0)=f(1)=0,

4 (! 2
< (1)“dt if f(0)=0
Beesack's inequality : |
f f(O2t*dt < 55 f f1(0)*t8dr if f(O) f()=0

i : Beesack DFREFE MR CBEENH D E VS DT [ FERANDOREEF : 7(
BAEAE - ABOEA. AR, p. 145 |2 BBE L,

%9 H &R Hilbert ZMEL, BB o, v £LUTORRELDHDET S,
(1) ¢ €CY(0, 11, R) such that ;iln& t@(t) and lim 2@'(t) exist.
@ yEC01LR). |

CDEERDERBNBEYID,

EE. B x, yeC(0, 1], H) [Z x(0)=y(0)=0 and p(Dy) < x(1), y(1) > = 0 %3
£3EdB, CDEERAMNBRYID., - .

3 [ wod=ol +[yoPa+ [ wz(r)(ll‘ X +] v [

<1

1
‘ f (@W)(1) < X(0), () > di

L. rto)%snsﬁjzz-ngﬂ-ﬁ%#tz 0,11 £ET ox+yy =yx' +¢y 0
¥l -px+yy=yx'-py=0 ODEBLSMPPRYIDZETH D,

BERE. Put
a0 =| 90x) + wy o || nwmx r)+ qo(t)y(r)l O<ts1),

Then we see from (1) and (2) that the integrals f g(t)dt and f O x| + |y |Hat
PR 0 0 .

exist and so
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2| QW) < x(), (1> di = | g - | 50|+ |0 P
0 ’ 0 0
1 2 2
[ oo + |y Par
holds. Note also that

1 1
[} oomor <50, 50> at=- [ @y @ < x0, 30y > a
holds. Therefore by the above two equalities, we have

2[ (@) <0, ) > di < [ o0 + |y Prar+ [ wodzol «|yopa.

The equality is attained if and only if fo ' qdr =0, thatis
@Ox() + YOY'(1) = YOxX'(t) + e(Dy(1) =0

forall 1€ (0, 1). Replacing @ by - @ in the above argument, we can obtain the desired
result. RF$&

EETRHICx=y LLT. ROXRERS,

R 1. BBxeC'(0, 1], H) 5 x(0) = p()y(1)x(1) = 0 & H//=t(F. KRR Y 3L
D,
1 1
L (eW)@) - P*(O)] x(t) e < fo Y| 20 | ar.

tXDOEFESHRIT ZHVETHEREIL oOx() + pOX@®) =0 O<r<1) TH3,

FE1. O<a<m o ()=cotar (0<t<1), ‘l[}a(t)—--— O<t<) &FBE. 9,9,

(X5t (1), (2) ZHBZL. (@)D -9 O=1 O<t<1) BRYID, #>THR1H
5 Hilebert space case [Z3$9" % Wirtinger's inequality :

3) folx(t)l"dts?ﬁ) |*)|’dt (xe (0, 11, H) with x(0) = x(1) = 0)
MRRYID., BT, ¢ D=0 if a=F THIN5.

“4) ]: |x(t)|2dts%f0| |x'(r)|2dt (xECY(0, 1], H) with x(0)=0) '

BRYID, ULHLANSETHNDLSIC @) (ZEEDR Banach ZHTRY 17O
EEah3,

F®2. a€ER, A=-1 with A#-~ e =at* O<t<1), yy=r**! O=<t<1) &
TAHE o,y >FHF 1), Eﬁtb\ (PY)(®) - () = (ar + 1) - a®t* (0<t<1)
MRLY D, EIC, max (@QA+1)-a?)=QA+1)*/4 THBIMS. R1&Y,

! 203 4 "o 12204 ) 1 - = x(1) =
o) folx(t)lt dts—MzL | *®) |3+ Yt (x€ C'(10, 11, H) with x(0) = x(1) = 0)
MBYID, (5)ICHEWT. A=2 and H=R £F B &, Beesack's inequality 783,
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% 2 . E %3 Banach 2. x€CY([0, 1], E) with x(0)=0 &9 5, &I,
e(DY(1) =0 and @2(1) <(ey)'() O<t<1) ZRET D. CDELE.

1 " 1 "
[ owo-wolofas [ volxola

MEYID, LRXDOEBMERITILETHIRMES
o] x| + w| ¥ ] =0 ©<r<1) and x| =|x0| ©<1<D) THS.

BEEL. Set f()= fo 'ﬂx'(r) |4z ©<t<1). Then f(®=]|x®| @<t=1) and f(0)=0.
Then Corollary 1 implies that

1 1 1 "
[ oo - eorfwas [ wiorea= [ wolxoa.
4] 0 0
Note that x(#) = j: x'(t)dt (0<t<1) and then Ix(t) H < fo t Ix'(r) Idr =f(@® O=<t<sl).

Therefore [(@) (1) - 20| 30 | < [(@w)®) - 90 [f®* (0 <15 1) by phypothesis and
hence we obtain the desired inequality. FE#% |

FE3. X8 1 LR 205, @ KIFEEDOR Banach ZETHIULT 5 LH3H
60

M 1. (3)RISEEDR Banach ZETRILT DM ?

38 4. aER, -lsA<-%, q)(t)=2—/\'2’ﬂ(l O<t<1), pO)=(-dD**"' O=sr<1)

ETBEE, v [IFH1),(2 Z#&HL. BT (PY)'@) - () = QA+ 1)***/4>0
O<t<1) BDOp(1)=0 BSKRYIID, #>T. E #EENDRE Banach ZEMETHLE,
R2m5.

f 20 e <
0
BSEY IO,

(2A4 1),[‘ |x'(t) ﬂzﬂ(ﬂw bdt (x€ CY([0, 1], E) with x(0)=0)
+1)7Jo

ME2. A<-1D&E, EBEORBanach ZHICHLT, ) RIESHHER
.

BICRARGEEELEROBERDBR 205805,

3. A€C(J0,1],R) (A <0 (0<t<1), AM0)=1,A(1)=0 EBETETS,
E %2 Banach 2. x€C'(0,1L,E) IZx(1)=0%2F=FLT5, BIC p(DHy(1)=0
D () <(ep)(®) 0<t<1) ZRET . CDEE,

f o)A (@) - qo-(A
- A1)

O s fars [ - w0 ') wia o)z Fa
0
MY IO,



