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1. Introduction. In this note some results announced in [1]
concerning exact sequences for Kahler manifolds are proved. The main
result is that there exists an exact sequence relating the usual bigraded
groups of harmonic forms on a compact Kihler manifold K and an
imbedded submanifold L with certain mixed relative cohomology groups
of (K, L). These mixed cohomology groups have been introduced by
Hodge [6]. Using the results of Hodge the exactness of the given
sequence is derived in a straightforward manner. H. Guggenheimer
considered in [5] such a sequence too. Finally the exact sequence is
applied to deduce some results concerning the imbedding of a complex
manifold L in a Kahler manifold K, in particular the following statement
is proved: if the imbedding L < K is homology faithful, then b, (K) =
b, (L) implies b, , , (K)=0b,_, ,_,(L) for £ =0,1,2, -+« (b,, = rank of
the module of harmonic (7, s)-forms). The paper is organized the following
way: § 2 gives the necessary notations and a few known results; §3
contains the main theorem (Theorem 1) the proof of which is given in
§ 4; some applications follow in §§5 and 6, in particular Theorem 2
which implies the foregoing statement on homology faithful imbeddings.

2. Notations and known results.

(a) We use the following notations:

F7*: group of the complex valued C=(r + s)-forms of type (r, s) on
a complex manifold M = M*.

Fr= 3 Fr,

rds=k

d = d' + d": exterior differentiation operator on M; d: F'* — F***,

d': Fm— Frvs d": B — Frett (ef [2], [6]).

%: Fm*— Fr**". Hodge—de Rham duality operator which as-
sociates to « its (metrically) dual form x«, with the help of a Hermitian
metric (of class C~) on M (cf. [6] and [3]; *x=(—1)**"P =(—1)*: F*—F*),

0 = —xd* = 0" + 0" = —(xd"* + *d'*) (0’ = —*d"* resp. 0" = —*d'*
is an operator of type (—1, 0) resp. (0, —1)).

V=dd", r* =" = (—1)y*«x.

4 = dé + od: Laplace—Beltrami operator.

AI _— d!al + 5ldl, AII — d!la" + 5Nd".

We define Z;:* = {a|a e F'"°, d'a = 0}, similarly Z;:?, Z;*, Z]* = Z}:%,.,,
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moreover Ri® ={a|lac F™*, a =d'B for some B} = d'F™"*, similarly
S anr,sA, R;’s = pPFr-ts1 (A d'Fr—1s @ dlIFT,s—l’ R;s —
{alae F™*, o = dB for some B}, and dually Z; etc'. Let H;* = Z;° be
the group of harmonic (r, s)-forms, Hj* = Z3* and H}7 = Z:7*.
Considering the components of different type in dda, the relation
dd = 0 implies

@) dd' =0, d'd"=0, dd’'+d"d =0,
and therefore the following relations hold:

s C 4yt Ryt C 258,
(2) Rr*c Ry 0 Ryt 0\ Ry C Zp* = Zi%, = Z5° 0 757,
e Ryt = R @ Ryt © Z5° @ 25 < Z0

(2) enables us to form the cohomology groups Hj:*® = Z;*| Ry,

e = Z57 | Ry (Dolbeault groups), and Hjys = Hy'yoyy = 453 Ry®, HYd g0 =

Z*| Ry, (mixed cohomology groups). Dually to (1), (2), there are

relations 6’0’ = 0 ete., R§° < Zg~° ete., and cohomology groups Hi:® ete.
(b) If M is a Kihler manifold (cf. [2], [6], [4]) one has

3) 4 =24 =24",
(4) d6" 4+ 0"d =0, "9’ +6'd" =0,

such that H, = H, = H,. and (using the obvious notation) Z,.;, = Zs.4,
Zyg = Lsigr. Moreover, (4) makes it possible to consider the further
mixed cohomology groups H;:%sijasy Hiigiar sy Hiib siggrsry Hiifsgr s (USIng
again the obvious notation).

For a compact Kahler manifold M the following isomorphisms (listed
for completeness sake) are well known: H7* = H;" (Eckmann-Gug-
genheimer), H;® = H;*" " (refined Poincaré duality; holds for any
compact complex manifold with a Hermitian metric). The de Rham—
Hodge theorem
(5) H? = H = H? = +Z, H®

riosp
will be used later on. Here H?” is the usual pth cohomology group of
M over the field C of the complex numbers and H? the ordinary pth
de Rham cohomology group of M over C. The most important results
frequently used in the sequel are the isomorphisms proved by Hodge
in [6]:

(6) Hp* = Hp* = Hy? ,
(7) Hy = Hy;

1 {etc.) indicates—here and sometimes in the sequel—the possibility of analogous formulas
or expressions using dual and/or complex conjugate operators.
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(8) 2 = Hyjaran .

Dually Hj* = Hj/ ete. [6] contains also H;* = H}: 5 = Hydojg 5o =
Hj? sijgsr = Hiifs90 5. The proofs for these isomorphisms and for (6),
(7), (8) are strongly related; one applies the decomposition theorem for
the forms on a compact Kiahler manifold, deduced with the help of (3)
and (4). The considered isomorphisms are induced in a natural way by

inclusion (Z7° C Z;* and so on).?

3. The main theorem.

(a) Let K = K® and L = L™ be compact Kahler manifolds, m < =,
and let L be imbedded in K, regularly (and complex analytically) such
that there exist coordinates 2z, z,, ++-, 2, in the neighborhood U(x) C K
of any point e L with L N U(x) = {pipe Ux), 2(p) = -+ + = 2,_.(p) = 0}.
We consider the relative groups F'"*(K, L) = {a|ja e F"*(K), a = 0 along
L}, (K, L) = {alae F"* (K, L), d'a =0} = Z;K) N F*(K, L) ete.,

(K, L) = d’'F~ (K, L) ete. {a¢ =0 along L) means: « vanishes
tangentially along L. The mclusmn L—» K induces homomorphisms
F(K) =, Fr (L), F"%K, L) 2 B (K), and 4% j* commute with
d’,d”, V. Clearly the relations (2) hold still in the relative case, so the
relative cohomology groups H; (K, L), H (K, L), Hj:( K, L), H}3 (K, L)
are well defined: H;*(K, L) = Z]*(K, L)/R (K, L) etc. Using (6), (7), (8),
the operators %, j% d’, d"”,V induce the cohomology homomorphisms 4%,
j*,d',d”,V in the following sequences (cf. [5]):

* d' * #* d
9 ---— H;V(L)—> H;j*(K, L)y—H(K)——H* (L) —> -+,

)k 12 yk n
(10) -+ — Hpe(L) 2 HpnK, L) -2 Hy(K) = Hy(L) -2 -

1

ik
A1) -+ = Hyvo (L) o Hpy(K, L) - Hp oK) —— Hy(L) — -+ .

1*, 7* are given in the natural way; d’, d”, 7 are explained in (b).
In §4 we prove the

THEOREM 1. The sequences (9), (10), (11) are exact.

We will treat only (11); the considerations can easily be carried over
for to get the analogous results for (9) and (10)*. In the sequel, all the
occurring sequences of groups and homomorphisms are exact.

2 It follows from (6) that dim Hj® is independent of the Kihler metric on M.
—H;"=H} is an equality H,*= HJ;) = Z;? and says: every holomorphic r-form is a
harmonic (7, 0)-form and vice versa.

3 The constructions in (9) and (10) and the proof for Theorem 1 in these cases are
completely parallel to the corresponding procedures in the case of the de Rham cohomology
(using the operator d). Hence we are mostly interested in (11).
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(b) To describe the homomorphism 7 in (11) we follow the usual
procedure as it can be found e.g. in [7], p. 192. Every element a € Frs(L)
is the trace of an element &< F~*(K), and one has

13 ¥
0 — Fro(K L) > Fr(K) —— F(L) — 0 .
Applying 7, we get the commutative diagram

. .
0 Fr(K L) o FroK) - Fre(l) —0

L Lk

0 Fr+1,s+1(K’ L) ‘7# 5 Fr+1,s+1(K) i 5 Fr+1,s+1(L) 0 .

Let ac Z;*(L), and let a = #*&, a@c F"*(K). Then V& = Vi@ =
Voo =0, i.e. Fae Fret (K, L). dV = d"V = 0 implies /& e Z;st(K, L).
Let B be a second extension of a: a = i*3, B e Fr(K). Since V(@ — B) =
y@ — VB, & — B =0 along L, V& and V B determine the same element in
Hji-t(K, L) such that we get a homomorphism Z re(L) —E»H;,T,l's“(K, L).
Moreover R;y..(L) 7.0 since every form « ¢ Ry, (L) is trace of a form
@ e Ry, (K) (and because Fd' = rd” = 0). Therefore, (12) gives rise to
a homomorphism Hyji o (L) —— Hp'i2 (K, L) = Hi**(K, L) and to
the sequence

%

(13) coe s Hygtiid(L) > Hjy(K, L)
j 7,8 i 7.8 4
— H (K) — Hp/’d',d"(L) —_— e
with i* = ¢ I where H]*(K) L, H:p .(K) is the canonical isomorphism
(8) and Hj% (K)-—z—» H;iz0(L) is the restriction homomorphism be-

longing to the inclusion 4, and with j* =JJ j where Hji(K,L)—

H;#K) is the inclusion homomorphism belonging to ¢ and Hj(K) -—i—>

H;%(K) is the inverse of the canonical isomorphism (7). Replacement
of H:ig (L) by Hi*(L) in (13) in virtue of (8) leads to the sequence
(11), and in order to prove exactness of (11) it is enough to prove
exactness of (13).

4. Proof of the main theorem.
X 4
(a) HphoML)— Hj)K, L)-—> H;i)(K).

Prroof. j7 =0 immediate, i.e. image (V) kernel(7). Letae H;xK, L)
with j@ = 0, and @ be represented by a€ Z]*(K, L). j& =0 implies
a=ra, a'e FYK). Put a,=da’; then Vo, =ri*a’ = Wa' =a =0,
therefore a, e Z;** (L), a, represents an element @, ¢ HysM (L) with
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ra, = a, i.e. im(”) > ker(y).

(b) HzxK, L)1 Hji(K) —— HyxL) .

Proof. 1j = 0 immediate. Let @e Hj(K) with i@ = 0, represented
by «. Then #fa = Vo’ for an o' e F™**(L). Let & be an extension
of o (&' = ') such that B =a — V@’ eZ;*(K,L). B represents
Be HjK, L), and jB = @ This shows im(j) D ker(q).

(© Hs oK) —— Hys o (L) —— Hy* (K, L) .

Proof. Vi =0 immediate. Let @e H; (L) with Fa = 0, repre-
sented by a. Let o*d =a, @dcF™(K). B =VA& represents then the
zero element in Hj,"* (K, L); therefore 8 = Fa, for an o, € F™*(K, L).
Hence vy =a@ — a, € Z;*(K), v represents an element ¥e H; .(K), and
17 = @&. Therefore im(7) D ker(?).

(d) We have the commutative diagram

(2

H;iy(K) —— HjL)

e

7
vivralK) —— Hys 2(L)

where kg, k;, are naturally induced isomorphisms (by [6], cf. (7) and (8)).
(a), (b), (¢), (d) and (7), (8) imply exactness of (13) and (11).

5. Some remarks and first applications.

(a) REMARk 1. If K is a Kihler manifold, and if the complex
manifold L is complex analytically immersed in K, then L is a Kahler
manifold too since the Kahler metric in K induces one in L. So Theorem

1 holds if K is a compact Kahler manifold and L a regularly imbedded
complex manifold in K.

REMARK 2. The homomorphism H;é 4..(L) AN Hji**(K, L) can be
defined also in the following situation: K and L complex manifolds of
the same dimension, L open subset of K. One makes use of the local
character of the operator V/ (i.e. TVa < Ta for Ta = carrier of «).
Inclusion and restriction homomorphisms are defined the usual way, and
(a), (b), (c) hold in this case too.

REMARK 3. (9), (10) hold in the form

T d’ ok sk o
@) -+ —— Hy (L) —— Hy*(K, L) - Hp (K)o Hp (L) -2 """
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10” cen 1’* 7.8—~1 d” 7,8 ‘7* r,8, 7’* 7,8 d”
07) e+ — Hi# (L) — HiX(K, L) —— HpA(K) — Hp!(L) — «-- ,

for complex manifolds K, L (Kahlerian or not) with dim L < dim K and

L regularly imbedded in K, or with dim L = dim K and L = open subset
of K.

REMARK 4. An analogous dual construction in the situation L = open
subset of K is possible for &’,6” where one gets exact sequences dual
to (9), (10”). F* gives rise to the dual statements of (a), (b), (¢) (again
for L = open subset of K).

(b) We return to our original assumptions as stated in § 3 (a). We
put HY = >, .-, Hj® ete., and (5), (6), (7), (8) imply

HY(K) = H{(K) = H}(K) = H{(K) = H{ (K) = Hj/(K) = Hfs 0 (K)

for a compact Kahler manifold K. Moreover, considering the exact
sequences (9), (10) besides those which belong to the de Rham cohomology
and to the usual cohomology, we get ([1], p. 293)*

(14) H»K,L)= H)K,L)= H}(K,L)= H:(K, L) .

It seems harder to express H},(K, L) (in which we are interested
because of (11)) by means of known quantities. A formula similar to
(14) is certainly not correct for these groups. We have the commutative
diagram

e B D)2 K, L) By (K Y Hp - (L)-20 Hp (0, L) Hp (K)o H (L)
(15)
* ¥
s H (L) 2

’ HyK, 1) HHK)—m Hy (L)L

which implies HX(K, L) = d’ H; (L) @ j* Hi*(K, L), i.e.
Hpu(K, Ly®j*Hy (K, L) = Hj* (K, L) D j* Hi¥(K, L) .

Moreover, (15) implies together with the diagram obtained from (15)
by interchanging d’ with d” and adjusting the dimension indices

PHpY(L) = & Hy(L) = d” Hi*(L),
j* ;/';(K, L) = J* ;"s(Ky L) = J*Hdr”s(Ky L) ’
such that

4 As always, we are interested only in the additive structure of the different cohomology
groups, so the isomorphisms are understood to be additive. The investigation of the
multiplicative structures—where such are possible—is interesting in connection with Poincaré
duality and has not yet been carried out in great details for the situation considered in
this paper.
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(K, L) = d'H; (L) @ §* Hi (K, L) = d"Hj=(L) @ j*Hi (K, L) ,
Hy/(K, L) = d"H}* (L) @ j* HpX(K, L) = d'H}* (L) @ §* Hy/(K, L) ,

and
(K, L) D d'Hj*(L) = Hi¥(K, L) d"H; (L) .

(¢) A very simple application of (10”) is the following. We have
7.0 -7* 7,0, o 7,0 a"
0 — HiNK, L)~ Hz/(K) > HidL) > -+,

and suppose H; (L) = 0, i.e. H;*°(L) = 0 in the case of a compact Kahler
manifold L (b, (L) =0, where b, , = dim,H;**). Then H; XK, L) = H;(K),
this isomorphism being induced by inclusion, saying that every holomorphic
r-form in K vanishes along L. This also follows immediately from

/(L) = 0. As a consequence, the complex projective space P“™ cannot
be regularly imbedded in a complex torus 7 ™+¥ (with a complex paral-
lelizable structure), N = 0. The same is true for any complex manifold
L™ instead of P™ with H}XL) =0 for some , 1 < < m. Another
example: let L be again a complex manifold with Hj (L) = 0 for some
r, 1 <r <m = dimyg(L), and consider M =L x T, N=r, as a fibre
bundle with base L and fibre 7. Then the only complex analytic cross
sections in M are given by L x p, pe T®™.°

6. Further applications to the imbedding L c K. In a compact
Kahler manifold K = K™ multiplication with the fundamental class @
induces according to [4]

*
(16) 0 —— H;Y(K) -2 H;*(K) for r +s=n

(w is the cohomology class belonging to the form induced by the Kahler
metric). Considering the commutative diagram (in which we use (16))

T3
HjuK, L) —— H*(K)

TA* TL*

N3
Hi YK, L) —— H;*(K)

0
where A* is also induced by multiplication with ®, the condition
Yk
(17 0 — Hj* (K, L) —— H; " (K)
yields

5 Added im proof. Cf. S.S. Chern, Geometrical Structures on Manifolds, Coll. L_eC.tl.,lI.'eS
Summer Meeting AMS, Michigan 1960, pp. 26-30, for further remarks on the possibilities
of holomorphic maps f: V—->M.
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*
(18) 0 — Hyp+ (K, L) - Hii(K, L) .
In view of (11) the condition (17) is equivalent to

3k
(19) H;K) —> H; L) — 0 ,
and we get the

LeMMA. If K, L is a pair of compact Kahler manifolds, L regularly
imbedded in K, then (19) implies (18) (for r + s < n = dim, K).

. ok
If in addition Hj+(K) 2 H (L) ——0 and 0—— H;*(K)——s
H}*(L), then (by (11)) Hj;i(K, L) = 0, and the Lemma implies Hj;** " =0

such that (again by (11)) 0 — H; 7'~ 1(K)~——>H’ Leoi([y —— 0, i.e. we
proved the

THEOREM 2. If K, L is a pair of compact Kahler manifolds, L
'regularly zmbedded n K, and szor some r,s, r+s=n=dim, K, 0 T

3A(K) = HA(L), Hj*(K) —— Hy (L) — 0, Hy*YK) ——

H ;L) —— 0, then HT“ls (K )——»H ;v Y(L) is anm isomorphism
(a',nd the’refolre b'r-l.s*l(K) - br——l,s—l(L))
Repeated application of Theorem 2 leads to

CorROLLARY 1. K, L, T, s as iwn T heorem 2. Let 0 — H}*(K) AN
H;*(L) and H; %= ’°(K)-+H’ ke=b(Ly~——0 for k=1,2,--+, then
these epimorphisms are isomorphisms (and therefore b,,,c,H(K ) =
b, k.ai(L) for £ =1,2,---).

COROLLARY 2. K, L, r,s as above Let the imbedding L < K be
homology fazthful (t.e. HY (K)-——»H} (Ly— 0 for all u,v). Then
0 — H*(K) —— Hj*(L) implies

0 —— Hj koMK —s Hy*oHL) —0 for k= 0,1,2, -
(O’r: br,s(K) = br,s(L) implies br‘k,svk(K) = br—k,s~k(L))'

ExAMPLE. The Poincaré polynomial of P™ x P'™ ig
H(P(m) X P(m)) =1 + o2 + 3t Foeee (m + 1)t2m 4 oo + opim—1 + tam .

Let P (n = 2m) be the complex manifold which we get from P™ by
means of g-modifications at  different points. P is a compact Kéhler
(even algebraic) manifold with

PPy =1+ (m + 1) + (m + 1)t + -« + (m + L)g2 4 .



SOME EXACT SEQUENCES IN COHOMOLOGY THEORY 799

Corollary 2 implies: there is no homology faithful regular imbedding
P™ x P™ < P™,  There are regular imbeddings of P™ x P®in
Plvtut) - thaerefore in P for n = wv + w + v. It follows: these imbed-
dings are not homology faithful. Similar results hold for P™ x P™ < P,
P™ obtained from P™ by o-modifications at ¢ different points, 1 < ¢ < m-

REFERENCES

1. A. Aeppli, Modifikation von reellen und komplexen Mannigfaltigkeiten, Comm. Math.
Helv, 31 (1956), 219-301.

2. H. Cartan Séminaire 1951-52, ENS Paris. Exposé 1.

3. G. de Rham, Variétés différentiables, Hermann, Paris 1955.

4, B. Eckmann et H. Guggenheimer, Sur les variétés closes @ métrique hermitienne sans
torsion, C. R. Acad. Sci. Paris, t. 229, (1949), 503-505.

5. H. Guggenheimer, Topologia differenziale delle trasformazioni cremoniane e delle rieman-
niane di funzioni di pin variabili complesse. Convegno intermazionale di geometria
differenziale, Italia, (1953), 222-228, Roma 1954.

6. W. V. D. Hodge, Differential forms on a Kihler manifold, Proc. Cambridge Phil. Soc.,
47 (1951), 504-517.

7. N. Steenrod, T he topology of fibre bundles, Princeton University Press 1951.






PACIFIC JOURNAL OF MATHEMATICS

EDITORS
Ravpu S. PHILLIPS A. L. WHITEMAN
Stanford University University of Southern California
Stanford, California Los Angeles 7, California
M. G. ARrsove LoweLL J. PaGe
University of Washington University of California
Seattle 5, Washington Los Angeles 24, California

ASSOCIATE EDITORS

E. F. BECKENBACH D. DERRY H. L. ROYDEN E. G. STRAUS
T. M. CHERRY M. OHTSUKA E. SPANIER F. WOLF

SUPPORTING INSTITUTIONS

UNIVERSITY OF BRITISH COLUMBIA STANFORD UNIVERSITY

CALIFORNIA INSTITUTE OF TECHNOLOGY  UNIVERSITY OF TOKYO

UNIVERSITY OF CALIFORNIA UNIVERSITY OF UTAH

MONTANA STATE UNIVERSITY WASHINGTON STATE UNIVERSITY
UNIVERSITY OF NEVADA UNIVERSITY OF WASHINGTON

NEW MEXICO STATE UNIVERSITY * * *

OREGON STATE UNIVERSITY AMERICAN MATHEMATICAL SOCIETY
UNIVERSITY OF OREGON CALIFORNIA RESEARCH CORPORATION
OSAKA UNIVERSITY SPACE TECHNOLOGY LABORATORIES

UNIVERSITY OF SOUTHERN CALIFORNIA NAVAL ORDNANCE TEST STATION

Mathematical papers intended for publication in the Pacific Journal of Mathematics should
be typewritten (double spaced), and the author should keep a complete copy. Manuscripts may
be sent to any one of the four editors. All other communications to the editors should be addressed
to the managing editor, L. J. Paige at the University of California, Los Angeles 24, California.

50 reprints per author of each article are furnished free of charge; additional copies may be
obtained at cost in multiples of 50.

The Pacific Journal of Mathematics is published quarterly, in March, June, September, and
December. Effective with Volume 13 the price per volume (4 numbers) is $18.00; single issues, $5.00.
Special price for current issues to individual faculty members of supporting institutions and to
individual members of the American Mathematical Society: $8.00 per volume; single 1ssues
$2.50. Back numbers are available.

Subscriptions, orders for back numbers, and changes of address should be sent to Pacific
Journal of Mathematics, 103 Highland Boulevard, Berkeley 8, California.

Printed at Kokusai Bunken Insatsusha (International Academic Printing Co., Ltd.), No. 6,
2-chome, Fujimi-cho, Chiyoda-ku, Tokyo, Japan.

PUBLISHED BY PACIFIC JOURNAL OF MATHEMATICS, A NON-PROFIT CORPORATION
The Supporting Institutions listed above contribute to the cost of publication of this Journal,
but they are not owners or publishers and have no responsibility for its content or policies.



Pacific Journal of Mathematics

Vol. 12, No. 3 March, 1962

Alfred Aeppli, Some exact sequences in cohomology theory for Kdiihler

MANTFOLAS . . . . . 791
Paul Richard Beesack, On the Green’s function of an N -point boundary value

Problem . ... ... 801
James Robert Boen, On p-automorphic p-groups...............ccccoeiiiiiiean.. 813
James Robert Boen, Oscar S. Rothaus and John Griggs Thompson, Further results

ON P-QUIOMOTPRIC P-GFOUPS . .o v v oottt et e ettt et e s 817
James Henry Bramble and Lawrence Edward Payne, Bounds in the Neumann

problem for second order uniformly elliptic operators ....................... 823
Chen Chung Chang and H. Jerome (Howard) Keisler, Applications of ultraproducts

of pairs of cardinals to the theory of models . ............................... 835
Stephen Urban Chase, On direct sums and products of modules . .................. 847
Paul Civin, Annihilators in the second conjugate algebra of a group algebra . . ... .. 855
J. H. Curtiss, Polynomial interpolation in points equidistributed on the unit

CITClE . . oo 863
Marion K. Fort, Jr., Homogeneity of infinite products of manifolds with

DOUNAATY . .. oo e e e 879
James G. Glimm, Families of induced representations............................ 885
Daniel E. Gorenstein, Reuben Sandler and William H. Mills, On almost-commuting

PEFTUTATIONS « . o o v v vt et ettt et e ettt e et et e ettt e 913
Vincent C. Harris and M. V. Subba Rao, Congruence properties of 6,(N) .......... 925
Harry Hochstadt, Fourier series with linearly dependent coefficients............... 929
Kenneth Myron Hoffman and John Wermer, A characterization of C(X)........... 941

Robert Weldon Hunt, The behavior of solutions of ordinary, sel,
equations of arbitrary even order.......................
Edward Takashi Kobayashi, A remark on the Nijenhuis tensor . .
David London, On the zeros of the solutions of w”(z) + p(z)w(
Gerald R. Mac Lane and Frank Beall Ryan, On the radial limits
PROAUCES . oo
T. M. MacRobert, Evaluation of an E-function when three of its
differ by integral values . ...............cccccieeiiiien.n,
Robert W. McKelvey, The spectra of minimal self-adjoint exten
OPETALOF . . oo ettt e et
Adegoke Olubummo, Operators of finite rank in a reflexive Ban
David Alexander Pope, On the approximation of function space.
VAFIATIONS .« o o o v vttt ettt
Bernard W. Roos and Ward C. Sangren, Three spectral theorem
singular first-order differential equations................
Arthur Argyle Sagle, Simple Malcev algebras over fields of cha
Leo Sario, Meromorphic functions and conformal metrics on Ri
Richard Gordon Swan, Factorization of polynomials over finite
S. C. Tang, Some theorems on the ratio of empirical distribution
AiStriDUTION ... ..o
Robert Charles Thompson, Normal matrices and the normal ba
number fields...... ... ... ... . . ..
Howard Gregory Tucker, Absolute continuity of infinitely divisi
Elliot Carl Weinberg, Completely distributed lattice-ordered gr
James Howard Wells, A note on the primes in a Banach algebra
Horace C. Wiser, Decomposition and homogeneity of continua


http://dx.doi.org/10.2140/pjm.1962.12.801
http://dx.doi.org/10.2140/pjm.1962.12.801
http://dx.doi.org/10.2140/pjm.1962.12.813
http://dx.doi.org/10.2140/pjm.1962.12.817
http://dx.doi.org/10.2140/pjm.1962.12.817
http://dx.doi.org/10.2140/pjm.1962.12.823
http://dx.doi.org/10.2140/pjm.1962.12.823
http://dx.doi.org/10.2140/pjm.1962.12.835
http://dx.doi.org/10.2140/pjm.1962.12.835
http://dx.doi.org/10.2140/pjm.1962.12.847
http://dx.doi.org/10.2140/pjm.1962.12.855
http://dx.doi.org/10.2140/pjm.1962.12.863
http://dx.doi.org/10.2140/pjm.1962.12.863
http://dx.doi.org/10.2140/pjm.1962.12.879
http://dx.doi.org/10.2140/pjm.1962.12.879
http://dx.doi.org/10.2140/pjm.1962.12.885
http://dx.doi.org/10.2140/pjm.1962.12.913
http://dx.doi.org/10.2140/pjm.1962.12.913
http://dx.doi.org/10.2140/pjm.1962.12.925
http://dx.doi.org/10.2140/pjm.1962.12.929
http://dx.doi.org/10.2140/pjm.1962.12.941
http://dx.doi.org/10.2140/pjm.1962.12.945
http://dx.doi.org/10.2140/pjm.1962.12.945
http://dx.doi.org/10.2140/pjm.1962.12.963
http://dx.doi.org/10.2140/pjm.1962.12.979
http://dx.doi.org/10.2140/pjm.1962.12.993
http://dx.doi.org/10.2140/pjm.1962.12.993
http://dx.doi.org/10.2140/pjm.1962.12.999
http://dx.doi.org/10.2140/pjm.1962.12.999
http://dx.doi.org/10.2140/pjm.1962.12.1003
http://dx.doi.org/10.2140/pjm.1962.12.1003
http://dx.doi.org/10.2140/pjm.1962.12.1023
http://dx.doi.org/10.2140/pjm.1962.12.1029
http://dx.doi.org/10.2140/pjm.1962.12.1029
http://dx.doi.org/10.2140/pjm.1962.12.1047
http://dx.doi.org/10.2140/pjm.1962.12.1047
http://dx.doi.org/10.2140/pjm.1962.12.1057
http://dx.doi.org/10.2140/pjm.1962.12.1079
http://dx.doi.org/10.2140/pjm.1962.12.1099
http://dx.doi.org/10.2140/pjm.1962.12.1107
http://dx.doi.org/10.2140/pjm.1962.12.1107
http://dx.doi.org/10.2140/pjm.1962.12.1115
http://dx.doi.org/10.2140/pjm.1962.12.1115
http://dx.doi.org/10.2140/pjm.1962.12.1125
http://dx.doi.org/10.2140/pjm.1962.12.1131
http://dx.doi.org/10.2140/pjm.1962.12.1139
http://dx.doi.org/10.2140/pjm.1962.12.1145

	
	
	

