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In the self-adjoint boundary value problem of 2A#th order (-1)¥ (d/dx)?M differential
operator, best evaluation (best constant, best function) of a Sobolev inequality
corresponding to clamped-free boundary condition were obtained. We also obtained the
best evaluation of a Sobolev type inequality corresponding to the n-th order Hurwitz
differential operators. In the Sobolev inequality of the discrete version that has proceeded
in parallel with the best evaluation of the Sobolev inequality of the continuous version, we
were able to compute the best constant of discrete Sobolev inequality on regular M-hedron
for M=4, 6, 8, 12, 20. In addition to this result, we obtained the best evaluation of the
discrete Sobolev inequality corresponding to a bending problem of a string. These are
important results to become the clue in studying the future discrete Sobolev inequality.

SEATIRTERA
(BHHHAL - 1)
[ERESE GiEERESE & @t
200 94 800, 000 240, 000 1, 040, 000
201 04 900, 000 270, 000 1,170, 000
201 14 500, 000 150, 000 650, 000
201 24K 1, 000, 000 300, 000 1, 300, 000
FE
i &t 3, 200, 000 960, 000 4,160, 000

e T - KRR
FHIFZL Do) FL - MIE - BOF - BoP i (G - weat 27
F—U— R VR TARERX

1. WHEBMEE IO = MR BERERD TLIR, 1T A ERMRR
VIR LT RERIZHOWTIE, 1930 4B G. THol,

Bliss, 1976 4212 G. Talenti, T. Aubin 25l BELFEN, BEEWEE - L2058



B A&y TR OB RE R BE I
57V —EERD, FOoFEEELTO
WiEE Tz, 7V — BB O A%
KDY RV T AREXEZEH L, REX0K
B (R BEHR, HEBEEGHE) 27U —
VBB ERIA L TR, SERMEREICE -
TiE, 7V — BRI X— 1 ZIEKX, @B
A RIS, EREFAAIBAE /2 & & F & E A ek
B cEIR &4, VAR L7 AT e R Rk
BT 28 LWAELSCEEXN 2525, 2
DFRFEIZESNT, FHRBEEGRE Y AL 7R
22 W O B 1)~ D )i i % PO HF9E &
7,

2. WHEOE

(1) 7V —rBHoMEd . By, 1%
DFEFFIZBE T 5 @My TR0 %
FESMEREEEREL, 7V —BEE1T5
REHSCHE Y F T2 RO D, BRSO
WL TEEBEAMEDOHFEDPZIZT Y —
B RELRWEERH D, TOHELE
REMEEMENDEMEZRTZEICL- T,
TV — VB E —BIZROBZENAHET
b5,

(2) A (V-5 VAL TAR
XD B : ITEOHIZE T U — Bk
e L)L N EMEZEYNZED D & FDH
RIS D Z Nyt 7 — U Bk
BAEZE OISR EZFTL 2 L2k, &
FUERE E HA e LUV FZER L OIS
ZROMNCT D, HAHEGR O REER
X7 U — B O 3 AR E D e RIEIZE L
VW, TNETEMBL &Y — BB
MR EL LIS, YRV IAREROKRRE
B, REBEHEHET D,

(3) FERPAEGR~DICH + 77U — BEEUT
Ui LiEs R kBB cEN D, DED Y
R L7 ARERTRR BB 5 1 S OFH
w25, £V RV T REXNTESZERK
TORBEREZFHAET D2 & T, Rk
B4 oEE(E2 525, ERREHA (2) 12X
> The b v To i Batili 2~ & e - Rk B
BomizyE (REA, E5D) 2 YR r
T ARFEAXDLIG I BFEICT D,

3. Mo Hik

TE S EZ RO L TET —<I122O0T
K BMSLITHFGE 2 D, B A—L7p & Hh
DNTHFZE DOHERIZHOWCOERS A B S, 50R,
KHILFE CArR iR c W B 72, HUVMTHFSE
HAEE B D, FFEIZ 4BOR—ZT3
LNBEEICEE Y v I — 2B, 5T
W, EamaiT o, SO MIEECR I
2 [8] B A F S B EURT D B O E RS
WZBWTHET D, MEOMEILEFF DD

TR D A o R— DS I 5 & L

T, JEARMICLLT O Y #F5E O E|53H % Rk
D5,

CERR 21 1) #F © KBS ERED 7
U — B A RS, FoME, FRCEEME s
KHARMEDOE B 25, s @ JU—r
B A EOBEERS, YRV TR
HEXOFR B ZITO, KIH © 7V —B
BOBEHALZ1T 5. BB A L 7 REXD &K
RAHEi 21T 5

CERk 22 FRELIRE) RA - ERFEHFE
sy HRERoEYEREIC x5 7Y

— BB OFE L HE TN, &5 YR L
7 AREXO R B, KIF 0 HEIFEHSR
W LT2 VAR L 7 AR o i BT & B

BALZ1T 9,

4. WFIERE

20 BERATER B (1) Y(d/dx) # o B 2 3%
BEAMERIBEIC BT, FEES B B R4
ZHOBAICHIN LT YR L 7 RERD K
BRrm (e BEH, BB %57 (M
MX®), BV hZEMEEUICED D Z
ik vERMIBE NGNS Y —
RIS G(x, v) WA E o Tz, YRV 7 RS
RO BERIL, 7V — BB DA E
Gly,y) DI KREE LTEONTZ, ZOREIC
DOWTIE, M2 & LIsEO T bABEIZ O
TR r— 2 %3 U<~z Gk
@D, ®), 0o Moy 0T 2 &
BESAERED 4 BEE My HRXTH D0,
MOBERSME2ETH, T4V 27 Vi, /A
~ UV, B 4FEE Lz, St e %
LT 10 EOBEMEMHFICR LT, YL
T REX O BiHMliZ T8I KO-, T4V
7 ViR E B, i A~ A~
B, s E B 4 SOBEAITIE, BEE
HO0 % b OO ARSI & BEARSMEAEMAML
T, MFEEERME LS U — BN
72—l RED KD RFREAALEE FHWV T
R LT, $EBEND DEEIZOVTIE,
nMETZNT 4 o B A TISERFITHIG L
7oV R L 7 RIRER O Bl 2 1572 (M
WX @), ZORERE, ~EVA R bAoAy
> — 7V O W [ JE BB A R S s T
5 RV 7RAREXOREEHRBS LI OEN
EERTOREBAEKERDZZ LY T
%, TOWHAEWRIL, ZRERTHDLHN
TEIEDMXHED e KAE D 2 Fe % AJJEBIED X
U —TEnoiHiid 25 & oo TV D,
KEEHIIZ U — VD P 7 VA2
L1, REEHEKBEAZKITIVWITRLES
EEHNTERITE S, FRZ, | Wot2—7
Uy FZEMEIZBITA YA L 7 REXDEK
BEHIT, AREORB CHEERER 2 R
TX ¥ XU DOARZE AW CEAMEDAH
RTETZENnTE MEERX®), &5



2, BT mET T o TS YER
FEWMERFBICIRE L7 Y R L 7 BIR
LXK BERZST- MERmXO) . 2K
B, mBET VY o Y RURIER RIS
SLUTRAM 1Okt b—F A ETOEMME
MEEEz, MIsT57 0 — Bz mHT
— A ANk, fRoARicy 2w
TNV ORELE#EHATHZ LTI VAR
VIORIRERZH/DH LN TE, TOKREBE
¥z 7V — B 2 AV AERAWTET
T ENTE I, RUFSEARIE, FEERETH
BNEY A K hAY 7 —T VO EHA
BEREREICRGET D Y AR L 7 AIREX O
TR EFRZEA~OILIRIZHRIGE LT 5,
HERR O VR L7 R i Bl &
ITUTHED TEXZBERURD Y AR L 7 REX
WZBWTIE, B~ A T AT I T %
EZ R (EMmEAR, ENEER, EmEE,
B A, EAmE) RIEALT, %
NENIZHIETH YR L 7 REROREE
BAEHET DI Z N TE 2 (MEEHRT®) .
WTNOGA LB EEE A EREL, DT
T AEWNT XY 7 —ATH, B — AT
W aET 5, 27— 474, g7 ) —
AT DX R DI KB, EfE DA &
FAE, BEER Y AL 7 REX DR B ESE 72
0 (EZHEOEGEITHIEIC LY Eoxtf
A bRICIZR D), REBEREZEMRT H
7 MV, 70— AT, @7V — 2 ATHID
BHNRT ML LoD 2 ENgholz, Z O
2, ROTbAMEICRT DB AL 7R
LR BN 2G5 Z N TE T2, TORK
BEBIIE 1 EF = =7 ZHENA L2
F2EF=27SERNEANTERTILENT
72 (MEEERX@), 29 LIRS %D
B Y R v 7 REX O EITH ETO
BELRENNY ERDEREVWZD,
PLEORRFIIEEOREWES, EESEIC
BWTHELEIT- T2,

5. ERRERLFE
(WFgEf . W7o 88 R OSBEHEERF T2 4 1
LR

dEEsm) (BH8 1)

@D Kazuo Takemura, Yoshinori Kametaka,
Kohtaro Watanabe, Atsushi Nagai and
Hiroyuki Yamagishi, Sobolev type
inequalities of time—periodic
boundary value problems for Heaviside
and Thomson Cables, Boundary Value
Problems, ##if, 2012/ 95, 2012,
10. 1186/1687-2770-2012-95

@ Hiroyuki Yamagishi, Atsushi Nagai,
Kohtaro Watanabe, Kazuo Takemura and
Yoshinori Kametaka, The Best Constant
of Discrete Sobolev Inequality

(FRIEE)

0]

&)

Corresponding to a Bending Problem of
a String, Kumamoto Journal of
Mathematics, #A@ifr, 254, 2012,
pp. 1-15

Hiroyuki Yamagishi, Yoshinori
Kametaka, Atsushi Nagai, Kohtaro
Watanabe and Kazuo Takemura, Elliptic
theta function and the best constants
of Sobolev-type inequalities, JSIAM
Letters, #mif, 4%, 2012, pp.1-4
B, EUZZRRR,  EETAsE, K
&, B, EZmE EoBER Y R
L7 RERORBER, BAS BT
DEmOCEE, Awifr, 214, 2011, pp.
289-308

Yoshinori Kametaka, Atsushi Nagai,
Kohtaro Watanabe, Kazuo Takemura and
Hiroyuki Yamagishi, Giambelli’ s
formula and the best constant of
Sobolev inequality in one dimensional
Euclidean space, Scientiae
Mathematicae Japonicae, #ZiH, 71,
No. 1, 2010, pp.27-41

Kazuo Takemura, The best constant of
Sobolev inequality corresponding to
clamped—free boundary value problem
for (-1)"(d/dx)? Proceedings of the
Japan Academy, #FHifi, 85, Ser.A,
No. 8, 2009, pp.112-117

Kazuo Takemura, Hiroyuki Yamagishi,
Yoshinori Kametaka, Kohtaro Watanabe
and Atsushi Nagai, The best constant
of Sobolev inequality corresponding
to a bending problem of a beam on an
interval, Tsukuba Journal of
Mathematics, #Fif, 33, No.2, 2009,
pp. 253-280

iolhss, BmlEfn, A —/E, JEnx
KER, AKFER, BEMEHAE EosE ) & T
7O T=bH O 2 JEEFERE & ki
T5 YRV I AREXRDOKREES, HARGL
FE 2w o0EE, &PiA, 19, No.4,
2009, pp. 489 - 518

Gt o)
aEm, A TN —RF ) Fa
—7 Lo Y AL 7 REROR B E
¥, BAREFES, 20134503 H 23 H, =
R

BElfs, hEWTT—L =Ry
F ) F o7 LOBER Y R LT AR
D RER, BAEKFEE, 2012409 H
19 B, JuMKZ

Kazuo Takemura, The best constant of
Sobolev inequality for a discrete
Laplacian on Mobius ladder,

INTERNATIONAL CONGRESS ON



(X3)

MATHEMATICAL PHYSICS ICMP12, Aug 06,
2012, Denmark

Yoshinori Kametaka, The best constant
of discrete Sobolev inequality on the
smallest carbon nano tube
INTERNATIONAL CONGRESS ON
MATHEMATICAL PHYSICS ICMP12, Aug 06,
2012, Denmark

Kazuo Takemura, The best constant of
a Sobolev—type inequality which
corresponds to Heaviside and Thomson
cable with periodic boundary
condition, Equadiff 2011, August 2
2011, Loughborough University,
England

Yoshinori Kametaka, The Best constant
of Sobolev-type inequality
corresponding to higher-order heat
operator, Equadiff 2011, August 2,
2011, Loughborough University,
England

Kazuo Takemura, The best constant of
Sobolev inequality corresponding to
clamped—free boundary value problem
for (-1)"(d/dx)? Czech—Japanese
Seminar in Applied Mathematics 2010,
September 2, 2010, Telc, Czech
republic

Kazuo Takemura, Free boundary value
problem for (-1)"(d/dx)? and the best
constant of Sobolev inequality, 7th
International ISAAC Congress, July 14,
2009, England

Yoshinori Kametaka, Hierarchical
structure of Green function for a
bending problem of a beam,
International Conference on
Differential Equations and
Applications, May 7, 2009, Hanoi
University of Technology, Vietnam

(GFofF)

(PESEIA PEHE]
Ok PL (G0 )

A TR
S G
MR
TS -
HH
HiIFESEA B -
EWNs DR -

OBAHRIL (B0 )

L5

FEHE
R -
TEEH
E5
BAS4EA H
ENADF

(Z Dfh)
AR L D
Mz L

6. WAL
(D) AR

AT —E (TAKEMURA KAZUO)
HAKE: « APE TSR0 - Bh#
Whoe 85 : 60367216

(2) WFge s

s Mefm (KAMETAKA YOSHINORT)
KBLKZE - Fofft TR - A8 #d%
9eE %5 : 00047218

(3) EHHERF ST

&I . (NAGAI ATSUSHI)
HARKSF: « P T8 - WS
F9EE %5 © 90304039



