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1. Introduction Let ¢ > 2 be an integer. Here, the notation N means the set of positive integers.
We denote the g-adic expansion of n € NU{0} by n = .., niq’, where n; € {0,1,...,¢—1}, and define
the sum of digits function S, by Sy(n) = >,5, 1. Investigating the various properties of Sy(n) is called

the digital sum problem. The typical examples are to find explicit formulas of the sums

N—-1 N—1
S,(n))*  (power sum), ¢54(") (exponential sum),
q
n=0 n=0

where N,k € N and £ € R. In the 1990s, Okada, Sekiguchi, and Shiota [4], [5] studied the digital sum
problem from a viewpoint of the measure theory and found the close relation between S,(n) and the
multinomial measure on the unit interval.

The digital sum problem for another code (or number) systems has been also considered by several
authors. The typical code system is the reflected binary code (RBC), which is also called the Gray code.
Kamiya and Murata [2] investigated the digital sum problem for RBC and found an interesting relation
between RBC and the regular paperfolding sequence. In Kamiya and Murata [3], noticing this relation,
they introduced a new code system related to generalized paperfolding sequences. Furthermore, for this
code system, they obtained an explicit formula of the power sum in the case of k = 1.

In this paper, we first introduce a code system, which includes many known code systems as a particular
case, and give explicit formulas of the exponential sum and the power sum for this code system by the

measure theoretic method.

2. New code system Let ¢ > 2 be an integer and ¢ the permutation

( 0 1 q—1 )
g =
o0) o) - olg—1)
such that 0?7 = id. For a non-negative integer n, there exist unique integers j, | with n = qj + [,
0 <1< q—1. Then the code C, is defined by
n, 0<n<qg—1,

Co(n) = )
Co(j)-0?(l), n=gq.

0 1
Ifg=2and o = ( L0 >, then C, is the reflected binary code.

Definition 1. Let n be a non-negative integer. Sc_(n) is defined to be the sum of digits of the word
Cs(n), and, for an integer | with 1 <1 < q—1, Sc_(n,l) is defined to be the number of l’s in the word
Cs(n). We denote the vector (Se,(n,1),...,S¢, (n,q—1)) by Sc,(n).

3. A probability measure involving o Let I = [4(0) = [0, 1] and for each positive integer k, let

-1

n n+1
1]

Ix(n) = [q*kvqT) (n=0,1,...,¢"-2), IL("-1)=]




We denote the o-field o{I)(n);0 < n < ¢* —1} by Fx and the o-field Vo Fy by F. Let d = (do, ..., dg—2)
be a vector such that 0 < d; < 1for 0 < j < g¢g—2and 0 < dy_1 =1~— Z?;gdj < 1. And let

r = (r9,...,Tq—2) be a vector whose components satisfy the same conditions as those of d.

Definition 2. The probability measure By ON (I, F) is defined as follows:
() g () = du, 1 =0,1,..,0— 1,
(i) for k> 2, pgp(Ik(n) =roimpgrTk-1(7)), n=0,1,...,¢" =1,
where 7, | are unique integers withn =qj +1, 0 <1 <q—1.
We denote the distribution function of pg p by Ly ., that is, Lg .(¥) = pq ([0,2]), x€l.

For simplicity, we use the abbreviation py and Ly for ppy y and Ly y, Tespectively.

4. Results
Theorem 1. Let§ = (&1,...,&-1) be a vector with §; € R for1 < j <q—1, and (€, Sc,(n)) denotes
the inner product of € and Sc,(n). Let rg = ——2—— 1 = S I — 1<i<qg-1).

14ef14...fefa—1"7 14+efl 4 defa—1

Then we have
N-1

Se,(n) _ 1 1
Ze<£ C(»*T[t]-«-lLr(m)’ (1)
0

n=0

where t = log N/log q and its integer and decimal parts are denoted by [t] and {t}, respectively.

Theorem 2. Ly (z) is an analytic function of (ro,...,rq—2) in {(ro,...,rg—2) € RT1:
0<r;<1(j=0,...,¢=2), 0< I 0r; <1},

Theorem 3. Let (ki,...,kq—1) be a vector with non-negative integer components k; for 1 < j < q—1.
We have
| V- L4 i
k kg
N 2 Setm S g = 1) =} (5) Hy (1),
n=0 i=0

where Hy, .(t) is defined inductively continuous function of t with period 1.
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1. HREE

FHEIMERRIEEIZ X D FEFEMEER TH 2 IFMIBFEDITHR L TE, £ OEMARZRIEH & D
DNk A2 RERYEP IR SN TV D, ZOH T, Choquet f&47, Sugeno f&%57, Shilkret
FEo01E, BERAOZRELD DA S TG b IR Z & b H 0, FHERE, Rea
RIEROY & TOBRREME, 7 -4~ A= RhETHHINTWS., ZhvoESH
SEFERIL, Mo ~DIcHZ BIETI12iE, BESIOMRIEERE & FE R ONEF 2 %
AIREIC T AR IR EBLDFENL N MATH H. ARE T, T OIERIERES D ED HFE
SPULBEIE M L CH BB ZH 500 L, =|IRS [Fuzzy Sets Systems, 92 (1997),
197-203] 23 E RSk L 7= Choque FETxT 2 A FUNAER 2, —ix OBE 22 IR 0
NBAEIZHERET 5. IS & LT, Lebesgue 857y, A RINERIRIELIZ XS % D-FE5<° S-H4
57, & 51Z1E, Choquet #5847, Sugeno #8547, Shilkret f&47 78 & OIERIEFE 7123 B H
WHREH 2 MENLT 5.

2. NE#HOEENE

X IFZETRWES, AIXX OFSEELLRHEAERET L. Bl X 5 RIE, %
teERIZKILT, {f2th{f>t} e ADE X A-FAIL W, ZO2KE F(X) THRT. £
A A — [0,00) 1%, (i) u(@) =0, (i) AC B7biE p(A) < p(B) Ziifii=9 & = IEm
SERRIE &, ZOREKE M(X) TR, pOIRBREE a(A) == pu(X)—u(A) (A € A)
TERTH. 0 LIFMMEORET, uMINENR S p=pntd.

B f e F(X) &, p({f 2 7r}) =022 pu({f > —r}) = p(X) ZHWi7=3EH r > 0237
BT 5LE u-REMAREVY, ZOr D FRZ | fl, £22<. Fup(X) T p-AREHA 5
BBk 2R, BEBIRO—kR - AEAFYES FRICERT 2.

MBI BOBE G2 EX LT 2720, MELHAWZBEBOEERE ERT 5.

E&E1 p € MX), f,g e F(X) &35, 6 € [0,c0) 6T 5. £t € RIZXLT,
p({f > t) < p{g >t} + 0BV IoL &, fiEglaky (u,d)-KEENDB L,
f=usg &< RIS, 0=00LE T p-XBEEEINDE WV, f=<,g &<
EE2. peMX), FCFX)T, 06 F &35, 0:[0,00%— [0,00] 1B E 5.
I: F — [—o0,00] IRSIEE, +72bb, (1) 1(0) =0, (i) f< g6l I(f) < I(g)
e T 5.
(1) & re(0,00) &5 Ac AITX LT, rlg e FROLIFTI(rls) =0(r,u(A) DL, I
I3 (, 0)-4EFKRY, 0% T DERIZEVS.
(2) f=ug 2B I(f) <I(g) DL X, 13 p-SRBFE S,
(3) ©(0) = limy1op(t) = 0 ZTH7= T B ¢: [0,00) — [0,00) BILZ O TET. 45
p,q> 01T LT, By, pg € PFAEL T, IROFBENRM: (P) Zimi/zd & &,



HNIp-EEHE W) (P EED f,ge F, 0 >0,e >0 LT, |Ifll. <pllgll, <
p(X)<qTf=us9+e RBIEI(f) < 1(g) + ©p.q(0) + Vpg(e)-

E&E3. peMX), feF(X) LT 5. ROIEBICRTITIEMIER ]I EL G OIS E T
E<HWEND. 72721, HilD oo —oo LRDGHITER LRV
(1) FEABIE f @ pizBd7d % Choque 85 %, NNk & RIEHF Z AT, Ch(p, f) =
I n{f = thdt TEFT H. —f&kD f = fH— [ ITFLTIE, ZDOx# Choquet
2% Ch®(u, f) := Ch(u, f7) — Ch(p, f~), RXFh Choquet #&5 % Ch(u, f) :=
(2) FEARE f D p BT % Sugeno #E7 %, Zadeh © 7 7 ¥ ¢ BRim CHEE AL REE
Vi=sup &A= inf ZHNT, Su(p, f) = Vicpo EARES > 1})] TEZRT .
—D fIZk LTI, ZDOx# Sugeno &R 4 Su’(u, f) := Su(u, 1) —Su(u, [7),
A Sugeno A % Su (1, f) 1= Su(u, f+) — Su(f, ) TEHET 5.
(3) FEABIK f @ pizBd9 % Shilkret 85 %, LRV & FEEEZHWT, Shiy, f) =
Vicow [t 0({f = 1})] TEH#T S, —#D [k LTI, % Oxt¥ Shilkret
7% Sh*(u, f) = Sh(u, f*) — Sh(p, f7), KR¥# Shilkret #5 % Sh*(y, f) =
BE%6: [0, 00]% — [0, 00] 1F, EED {b,}nen C [0,00] & b€ [0,00] IZXI LT, TXTD
r € (0,00) T 0(r,b,) = 0(r,b) 721X b, = DBV IO L X, BREFHE V).
. peM(X)ET5.
(1) R ILBI%K Ch(:u> ')’ Cha(ua ')’ Sh(,u7 ')’ Sha(ﬂa ) B (:uae)'ﬁﬁkéljy ﬂ'gﬁ\—%\'.ﬁ‘%}ﬁ’ M-
BENT, EOEMER0(a,b) = a  bIFBERFHTH 5.
(2) FEEIE Su(p, -) & Su®(u, ) 1% (u, 0)-7EpkH, -8, u-EEYT, D4R
B0(a,b) = a A b IFHIRREIEN T 5.
STE. UL Ch® (i, -), Su(i,-), Sh¥(u, ) 1% (u, 0)-2ERKHITH B3, —fRITIE p-3R
HI LI 620. 2hz, p-BEicau.

3. EERENSABEBI-NT HERINETEHE
FEHE. pe MX), It Fo(X) - RIFESNEELE T L. RO2ODFMEE X %:
(i) piXBCER. T72bb, (FEOEGAc A LTEEDHEEII{B, hen T AITKL
T, w(By) = 072512 n(AU B,) — u(A) v u(A\ By) — u(A).
(i) Tizkt L THRIORERNK O ST, T72bh, [FE Ok - B0 7722 B
{fatnen C F(X) EAEED f e F(X)IZH LT, fo 25 fIC p-BERSRS U, fb
- ARERERT, I(f) — 1(f).

FEOILBIE T 28 BB 72 51F, (i) = (i) 2SRV 3. WS, 125 (u, 0)-/ERRT, %
DA 0 PRIRERAFRI 72 H1X, (i) = (1) 2350 32D,



& % complete minimal system % Riesz basis

XIS &5 multiplier D IEFFAEIZ DWT
R B
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2 A4 22 L2 [—m, 7] I8BWTC, EERBECR {e*!},cz 7 Riesz basis T
HdeE, ZOBEBRITE Y RIEARBB w(t) 28N T (Z O%E &, “multiplier”
CIER) |, {w(t)et}, ez % conditional basis & 3 %l Babenko[1] IZ & > TH %
SNz, T ZTIE, W2, Riesz basis T2\ {ent}, oz 12584 722 multiplier % fifi L
T, Riesz basis ICTEBNEINEHER L. HDHEECR {ePt}, ez B complete 22D
minimal T& % & &, Riesz basis (23 % multiplier B’"fZELRWI & %2R T.

B (A} ZUFO LS 108 HT 3.

1
n-+ -, n >0

4
)‘Tl: 07 n =0, (01)
1

ZDrE, BBGR {e? ), ez 1% complete 722 minimal (see, e.g., [4]) T v, Young
(7] 12 Z OBEIERD basis THRWIZ L ZR U T,

R 1. (N} E(01) ko TERLNEESIE T2 L&, {wt)e ey B
Riesz basis & 7% & 5 IEARE w(t) 3L R\,

B 1. 80 {u,)} ZUFD LS IZEHT 5.

1

4
,u/n: 0, n:O,
1+ <0
n—- En, n )

4

T2, en = 0asn — +oo. B L, BECR {en'},cz A complete 7*D minimal 73

S, {w(t)ent}, ez D% Riesz basis & 725 & 5 RIEEABB w(t) IFFEL .



Bl 85 {n)} ZATFDE S IZEHT 5.

;

0, n =20,
= 1
S T
4  logn
\ —H—n, n < 0.

IDEE 0< B < 1/47%5 Bt LT, {eH 't} cz H complete TH DI &
& [4] IZ2E W TR ST 7, minimal 72*D Riesz basis TRWIZ &% [2] TRI N7z,
{w(t)ernt}, ez 2 Riesz basis £ 725 & 5 RIFAMB w(t) BEELRNZ & HEH
MoDOMN5.
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X % Banach ZZffl& U, By & Sx 221 TN X OHAERE K OHEMNKRAE T5. TD&
&, X »* uniformly non-square TH 3 &%, H5EH 6 BFEHEL T, |27 e+ y)|| > 196
Zhi7z T AEEDIL v,y € By LT 27 (e +y)| <1 -0 KT HIez0nd. Z
E, min{||z + yl|, |z —yl|} <2(1=06) LEVWHAZZLETES. ZOEENPSOHS R
72 & 512, uniform non-squareness (% Clarkson (2 & - CT& A X #1172 uniform convexity &
IS (J‘7Z£ CeHEHHAICLZHEH—HORTIE) Z20 0% MEHRS> L TE
5. 126 6T, TOXILEMIIHELORWVERE 2R ODZEAHISNT WS, WJK
=4 unlformly non-square 7% Banach ZZHIXHEIZEFHTH S (cf. [4]). T 512, 2006 412
Garcia-Falset [3] 5 %% Dominguez Benavides [1] O#55R % (2 U T, uniformly non-square
7% Banach ZEMDSIEHE R GARIZEE T A2 RE A2 RO Z & 23 L 72. 2D & 512, uniform
non-squareness 1, Banach 2GR DA EIZ BT S EELME 2 RIET 2R LT, WX
PRIPELVER LS TWNS.

Banach ZEf]ORMIFED—DDfmMEE U T, PN EOEE/ANH S, H< 6 &LL<
HMonTwadHd e LTI, Clarkson’s modulus of convexity X modulus of smoothness 72
ENREIFONDE. ZsiE, TDEZD@E D ZER D convexity U smoothness DEAWEKRT
EDEEZSNDED, TN % non-squareness (23X U Tikda7z DAY James ETH 5. 1990
£, Gao-Lau [2] 1% Banach 2#f] X @ James E# J(X) Z2IXORNIZ L DEAL /2.

J(X) = sup{min{||z + y|, [|x — [} : 2,y € Sx}.

Z D& S 78I Banach 2O FEHEREITIENS. I, V2< J(X)<2TH 5
ZEBHISNTWD., £72, ETHRAR/ZZ 2 H 5, X ¥ uniformly non-square ThHd Z & &
J(X) <2 3FAMETH B I VRS ITHON S, James UL, MO RMFEREL (FI 21X
von Neumann-Jordan £ Cy (X)) & O EFHH* normal structure & OB M7 & 0)
BRPSIRS R INTE -

X T, James ﬁﬁ@*“)@%ﬁ&t LT, A J(X*) = J(X) BP—RITIFEZ LR E v
ST ENHENT WS, T 2T, X* X Banach 2] X OB 2/ %2 £ 9. Z1id, von
Neumann-Jordan ﬁ*ﬂ(&@jﬁ%&@b@ DTdH%. Kato-Maligranda-Takahashi [5] T
sz & 51z, K#lE Z < Hffize Day-James BT IT 5N 5. Thbb, lh-l, ZIRD
VL& i A 7= R2 95,

l(z, )|l if zy >0,
(2, y)||21 = '
|(z, )|l if zy<O.

ZOLE, J((lo-ly)?) % J(lo-l)) TH .



A TIE, FX J(X*) = J(X) PODOENLT 2D 0D EZE 2 IRoOTERTE X
5. £9, EBD VL - |21 #¥ symmetric TH D, 32205 ||(z,y)]l21 = |(y, 2)]|21 A
KL B2 LITHERLTEL. &/, 2OZen6, R LD/ IVAEFHLIZ ||[(2,y)]5, =
|(z 4+ y,z — y)|l21 1T &> TEHZTNIX, Z1IE absolute £ 725, ZTIZT, JIVA |- | A
absolute &1, [[(z, )| = ||(Jz|, [y)|| P HEILT 2 T &S, James EHIFEFHREREL O T
RIFE D720, 22 (R? ]| - [|1,) KL THEREIAKLTH S Z e bhb. T, /b
L 78 symmetric 22D absolute THIULE S H. D b dH, ZD X574/ VL TOKBNEE
BoTB 5, W, ()] = (al? + [9)V", ()15 = max{lal, lgl, 80| + lu])} B
(2, Y)]|wq = (max{|z|%, |y|9} + wmin{|z|?, |y|9})/? 7 £ TEHEE 15 symmetric absolute
norm [ZE LU T, SFXDILT 2 Z DRI NTWS (cf. [6,7]). 2D ens, Fixid,
symmetric absolute norm (2 U Tl&, HWIZHFEADHL T 5 & FRU 2. AFEHOHMWIL, £
DFEPETHLLRTILETHD. ThbLH, IROEHZFAT 5.

Theorem ([8]). X % symmetric absolute norm A 7- R* £ 35. D& &, HFKX
J(X*) = J(X) DKL T 5.

512, J(X*) £ J(X) L B0 2 RS X OBz OWTH /T 5.
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The Kakeya maximal operator on the variable
Lebesgue spaces
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1. Introduction and Results

The purpose of this talk is to investigate the boundedness of the Kakeya maximal
operator on the variable Lebesgue spaces. Given a measurable function p(-) : R" —
[1,00), we define the variable Lebesgue space LP()(R") to be the set of measurable
functions such that for some \ > 0,

o) (f/A) = /n (lf(;”)p(x) dz < .

LPO)(R™) is a Banach space when equipped with the norm

[ llpey = 1F 1l oo @ny = f{A >0 pyi (f/A) < 1}

Definition 1.1 (a) We say that p(-) is locally log-Hélder continuous if there exists a
positive constant co such that

)SCO; :L',yG]Rn, |l’—y|<1.

Ip(x) — p(y)] log (

|z —yl

(b) We say that p(-) is log-Hélder continuous at infinity if there exist constants c., and
p(o0) such that

[p(z) — p(oo)|log(e + |z]) < o, z € R"

(c¢) Given a measurable set E C R", let

p_(F) =essinf p(x) and py(E) = esssup p(z).
ek z€E

If E =R", then we simply write p_ and p..

For a locally integrable function f on R? the Kakeya maximal operator Ky, N > 1,
is defined by

Kyf(z) = sup ][If )| dy,

zeReEBN

where By denotes the set of all rectangles in R? with eccentricity N (the ratio of the
length of long-sides and short-sides is equal to N).
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It is well known that (see [1, 3])
K fllo@e) < Cp(log N)P| £l 1ore) for 2 < p < oo. (1)
One might naturally expect that
[N | o) (R2)— Lo (m2) < C'(log N)¥P- when 2 < p_ < p, < oo.
However, we have the following theorem.

Theorem 1 Let N > 1 and 1 < p_ < p, < oo. Suppose that Ky is bounded from
LPO(R?) to LPU)(R?) and that p(-) is continuous. Then there exist a positive constant
C, independent of N, and a small constant € > 0 such that

||KN||LP<‘>(R2)—>LP(')(]R2) > C'N°®.

Definition 1.2 Let N > 1. We say that p(-) is N-modified locally log-Hélder contin-
uous if there exists a positive constant b, and oy such that

1 1 N
__—‘log(—2)§b+aNlogN, z,y €R? |z —y| < VN.
p(z)  py) |z —y]

Theorem 2 Let N > 1 and 2 < p_ < p, < o0o. Suppose that p(-) is N-modified lo-
cally log-Hélder continuous and log-Holder continuous at infinity. Then Ky is bounded
from LPO)(R?) to LP)(R?) and

N I 2o (r2ys o0 @2) < CNP= (log N)?/P-,
where the constant C' is independent of N.

If p(-) is locally log-Holder continuous, then p(:) is N-modified locally log-Hélder

continuous.

Corollary 3 Let N > 1 and 2 < p_ < p; < oco. Suppose that p(-) is locally log-
Hoélder continuous and log-Holder continuous at infinity. Then Ky is bounded from
LPO(R?) to LPO)(R?) and

p

HKN||LT’(‘)(R2)—>LP(‘)(R2) < ON' " (log N)Z/pf-

SE Xk

[1] A. Cérdoba, The Kakeya mazimal function and the spherical summation multiplier,
Amer. J. math., 99 (1977), no. 1, 1-22.

[2] D. Cruz-Uribe, L. Diening and A. Fiorenza, A new proof of the boundedness of mazimal
operators on variable Lebesque spaces, Boll. Unione Mat. Ital. (9), 2 (2009), no. 1, 151
173.

[3] L. Grafakos, Modern Fourier Analysis, volume 250 of Graduate Texts in Mathematics.
Springer, New York, 2nd edition, 2008.

[4] V. Kokilashvili and A. Meskhi, Two-weighted norm inequalities for the double Hardy
transforms and strong fractional mazximal functions in variable exponent Lebesque space,

Spectral theory, function spaces and inequalities, 105-124, Oper. Theory Adv. Appl.,
219 (2012).



An extension operator for Triebel-Lizorkin spaces with
variable exponents.

Takahiro Noi
Department of Mathematics and Information Science, Tokyo Metropolitan University
1-1 Minami osawa, hachioji-city, Tokyo.
E-mail : taka.noi.hiro@gmail.com

In this talk, it is concerned with a boundedness of an extension operator for Triebel-Lizorkin
spaces with variable exponents on upper half spaces R} .

1 Definition of Triebel-Lizorkin spaces with variable ex-
ponents

We first introduce the variable Lebesgue spaces LP()(R"). Let p(-) be a measurable function
on R™ with range in (0,00). Let LP()(R™) denote the set of measurable functions f on R™ such

that .
p(x
L U MG BT

Then it is well known that LP()(R"™) becomes a quasi Banach space.

Denote by Po(R™) the set of measurable functions p(-) on R™ with range in (0, o) such that

0 <p =essinfp(x), esssupp(x)=p" < oco.
zER™ zERM

We denote by C°2(R™) the set of all real valued functions p(-) : R* — R satisfying following
conditions: There exist constants Ciog(p) and po € R such that

Clog(p) n
‘p(z)_p(y” < 1Og(€+‘$—y|_1) (‘T7y€R ,$7éy) (1)
and o
o) pcl < ) (o e ) ©)

The set ®(R") is the collection of all systems ¢ = {0;}32, C S(R") such that

supp Oy C {z : |z] <2},
suppf; C {z : 2771 <|z[ <27} for j =1,2,--,
for every multi-index «, there exists a positive number ¢, such that

271 D20 ()| < ca



for 7=0,1,--- and x € R" and
> 05(x) =
j=0

for z € R™.

Let 6 be a continuous function on R™ or the sum of finitely many characteristic functions
of cubes in R™. Then (D) is defined by §(D)f = F~ 1[0 - Ff].

Definition 1.1. Triebel-Lizorkin space F (()) ¢ )(R”) with variable exponents is the collection
of f € §’'(R™) such that

o0
< 0.
LP(‘)([‘Z('))

oy =|[327¢0e,(D
Wil =||{20001)

Jj=0

Here LP()(¢040)) is the space of all sequences {g; 520 of measurable functions on R" such
that quasi-norms
s )
H{gj}}?io||m<'>(z«<~>) = Z |9j(')|qm < oo.

Lr()

We define Triebel-Lizorkn spaces F (()) ((R%) with variable exponents on R} = {(2', z,) €
R™ : z, > 0}.

Definition 1.2. Let p(-), q(-) € C'°(R") N Py(R") and s(-) € C'°8(R").

Triebel-Lizorkin spaces with variable exponents on upper half plane 7 (- ) ol )(R") is the

collection of f € D'(R”}) such that there exists a g € Fs()) )(R”) satisfying f = g|lr,. The

space Fp(()) 3 )(Ri) becomes a normed space equipped with the norm

Wllegy ey =08 {llollsy 5 0°€ B3 @), S = gl |

2 Main theorem

Theorem 2.1. Let N € N, p(-),q(-) € C°8(R") N Py(R™) and s(-) € C°8(R™). Then there
exists an operator Exty which is so called extension operator:

. s(+) n s(+) n
Exty U Fotyaey(RE) — U Foty.at) R, (3)
p(-),q(): N"'<p~,q” p(-),q(:): N"'<p~,q~
s(-):sT<N s(-):st<N

satisfying the following conditions.

(1) Extyn is continuous.

sO) n
Foly e ®E)

(2) Forany f € FS() (_)(Ri), (Exty f)lry = f



