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As in the classical case, we try to find a solution of the form

(5) w(t) = D' a, o0t

N==0
whtare the powers are defined by the operational calculus. This subgti-
tution leads to a system of equations

Oplhg— Gy Cy = 0,

(6)

k3
Nl — (Gg thy, ~— Gy, Cp) == Zokanak, we=1,2,...
k=1
The properties of this system depend upon the spectral properties
of ¢, as an element of B and these in their turn determine the spectral
properties of the commutator

(7) : T(z) = com— we,.

If the spectrum of 7'(x) does not contain any integer =40, then
We can ta,ke. @, = ¢ and determine the a,’s successively from (6). The
result}ng series converges for 0 < [{| < ¢ and satisfies the differential
equation. This case arises if the spectrum of o, does not contain any two
numbers which differ by an integer.

, va the spectrum of T'(x) does contain integers, but these are poles
of the 'resolvent of T(z), then a modification of the classical method of
Frobenius leads to the desired result. If ¥ is the sum of the orders of the
poleg oi‘the resolvent at the positive integers, then the solution is 2 poly-
:0;111&1 in lo_gz off degree N where each power of log¢ is multiplied by

ower geries of type (5). The analysis breaks down if si iti g
more: general nature are allowed. ™ I singularities of
For the case of an irregular singular poi i

i ® point, the reduction of G. D.

Birkhoff using Laplace transforms offers a possible mode of approach.
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Characterizations of reflexive Banach spaces
, - :

R. C. JAMES (Claremont, Calif.)

A Banach space B is isometric with a subspace of its second conju-
gate space under the “natural mapping” for which the element of B**
which corresponds to the element @, of B is the linear functional 7y,
defined by Fa, (f) = f(w,) for each f of B*. If every ! of B** is of this form,
then B is said to be reflewive and B is isomorphic with B** under this
natural mapping. It is known that for a Banach space B each of the
following conditions is equivalent to reflexivity:

(i) the wnit sphere of B is weakly compact (Eberlein and Smulian);

(ii) each decreasing sequence of bounded closed convex sets has a mon-
empty intersection (Smulian).

Tt the unit sphere iy weakly compact, then each continuous linear
functional attains its sup on the unit sphere. Klee used (i) to show that
it each continuous linear funetional attains its sup on the unit sphere
of any isomorph of the space, then the unit sphere is weakly compact.
Tt was shown by the author that if each continuous linear functional
attains its sup on the unit sphere of a separable Banach space, then the
space is reflexive. The proof used a characterization of reflexivity which
states essentially that a Banach space is reflexive if and only if its unit
sphere does not contain a “large flat region”, that is, '

(iil) there does mot exist a sequence of elements {&;} and positive numbers,
A, 8,.and o, for which the following are true:

A (Z@) > | Bzl > 6(Zay) if each a; is positive;

1202, — 0 1 fitll > ol ETasei| if each By is positive.

This characterization of reflexivity and an extension of the author’s
original proof of the theorem about sups of continuous linear functionals
for separable Banach spaces has been used to prove that g Banach space
is reflexive if and only if:

(iv) each comtinuous linear funotional attains its sup on the unit
sphere.
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Study of the behavior of continuous linear functionals defined on
the spaces (¢,) and I was very helpful in discovering ‘this proof. Two
curious and interesting facts were discovered: (1) It is possible to embed
(60) in a space T in such a way that each norm-preserving extension of
& continuous linear functional defined on (¢,) attains its sup on the wunit
sphere of T, but any such space T contains a subspace izometric with .
(2) If 11 is & subspace of a Banach space 7', then there is a norm-preserving
extension of a continuous linear functional defined on I* which does not
attain its sup on the unit sphere of 7.
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O KBa3AMETPUYECKHX CBOHCTBAX

M. RATETOB (IIpara)

CBolicTBa METPHYECKOTO UPOCTPAHCTBA, COXPAHAIOUIUECS IPH B3AUMHO
HENPEPHBHEIX B3AUMHO OJTHOBHAYHBIX 0TOGPAHEHUAX, ABIAIOTCA TOIONO-
THYECHHMI; AHATOTHYHO XAPAKTEPH3YIOTCH ,,PABHOMEDHHE” CBOWCTBA.
TpegcraBiuser HEKOTOPEI WHTEPEC H3YYeHUE CBOMHCTB, HMHBAPMAHTHBIX
II0 OTHOIMIEHMIO K-Gomee ysmmm muaccaM orofpasmenmil. Tax B. A. Edpe-
MOBHY [2] HPERNoMHUI pPacCMATPHUBATL CBOCTBA, COXPAHAIOIIMECH DI
BBAUMHO ONHOBHAYHEIX OTOGDAMMEHUAX, YROBIETBOPAINMX (B ofe ¢TO-
POHE) ycuoBmIO Jlmmmpna; 5TH CBOMCTBA OH HABKIBAET ,,JIOUTH TOMO-
jgormueckumMu”’. B mactosmeM coolIIeHHM PaccMaTPUBAIOTCA MMEHHO
5TH CBOMCTBA (OJHAKO, B MHOH CcBA3H, YeM Gbulo HaMeueHo ¥ B. A. Edpe-
MOBHMYA); ME NPEKIOWIN TEPMHH ,,KBasuMeTpruecKkme’’ BBURY Goubuio
GIM30CTH ITHX CBOMCTB ¢ YHCTO METPUUYECKHMH ITOHATHAMM.

B coofmenus [aOTCA HIEMEHTAPHBIE OCHOBHL TEOPHH HEKOTOPLIX
KBABMMETPUYECKUX CBOMCTB M IOHATHIL, & TAK/Ke CTABATCA PAR IpoOieM,
PaspaboTHA KOTOPHIX IIPENCTABIAETCA JKeIaTeNbHOM. JoKasaTemnbCTBA
MOYTH BCIORY IOIHOCTBIO OIYCKAIOTCA.

K coajennio, apTOp TOIBKO IPH IOJTOTOBHE OKOHYATEIBHOIO
TexeTa OsHaKoMuicH ¢ paGotamm [4], [7], B KOTOPHIX yiKe IIOIY9EHBL
MHOTHE Pe8yJIbTATH, IPHBENCHHIE B COOOIMEHNM; OHN BCe FHe BRILOUEHEL
B TEKCT WNIIA IONHOTHL M3IIOFKeHUd.

1.

1.1, Ms yumorpeGuses, B 0CHOBHOM, Tepmumomormio H. Bypbaru;
KOHEYHOE OTKIIONeHWEe 6YyeT HABEIBATBHCHA IICEBIOMETPUKON, PaCCTOAHNE
(ma MmomecTBe) — MeTpuKoif. ByxsH a, § 0603Havawr wmexa > 0. Muo-
mecTBO R, cHaGMKeHH0e MeTpUKol g, 0G03Hauaerca (I, ); cumBoasl (K, e),
(8, 0), (T',r) 0603Ha9aIOT BCErfa METPHICCKHE MPOCTPAHCTBA. OyurUmeH
ME GygeM maseBaTh OTOGparKenHe, IMPHHVMAIONICE BRINECTBEHHEIE BHA-
YeHHs.

1.2, TIyers P — muosmecrso, Torpa My(P) u, COOTBETCTBEHHO, M(P)
0603HAUAeT MHOKECTBO BCEX IceBRoMerpmi (merTpuk) ma Pj; Iy (P) pac-
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