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. M odular Functions and Dirichlet’s Series

Eulerian Products.—Hecke (Math. 4nn.,
144, pp. 1-28) has investigated the genecral-
. of the product formula of Dirichlet’s

i corresponding to wvarious modular func-.

. In a previous article in the same journal
1l discuszed the number of linear indepen-

Dirichlet’s series which had cetain
tic properties and were characterised by
netional equation. The IRuler-product
opments that he determines here is not
cdraet in the ordinary sense but it is a product
matrix ring connecterd with the tntality of
lar functions belonging to a certain class.
Interesting to note that many important
3 in the theory of guadratic forms with
1.l coefficients of even order can be derived
his results. e proposes to devote another
¢ to these questions which we asvait with
st

considers functions flw,, w.) analytic in
1d  ew., which possess the following proper-

in. w, = 0, R{7[i) > 0, where w{fw, = 7, f
» valued and regular in v except for poles;
f(Amla ACUH} = A7# flewys wa)
f is invariant for all substitutions
()

2b] = l 5 7 [moa Q.
- (3 is any integer. [This group is denoted
(R)]. If M is any substitution out of G (1).

= we” F[M{wi.w2)]is a periodic function
with period Q.. we will have

b == 2 a1,,02TTTH iQ
72

it is further supposed (J) that this series
ns only a finite numher of negative terms,
denote ws® [ (wy, wy) = f (7), then f (7)

1 a regular with respect to 2z = 2TiT(Q
and at the rational corners. Ifunctions
sing these properties are designated as
al modular forms by him of the type (— %, Q).
among these that vanish at the corners
ed a corner form. In this article he con-
mainly the properties of functions of
" — [k, 1) and the Investigation for anv Q
is connected with quadratic forms with
1l coefficients of even order is to be dis-
by him in another article. The proofs
vt her technical and his main results are

. 1
Jlowing. [If -:;6(.9) = Q) ;g?, then qﬁ»(&) is call-

y corresponding  Dirvichlet’s series.]

To every complete gystem of lincarly
nadent Modular forms of type (—%, 1),
, (I in number) there exist I matrices
" degree £ with numerical coefficients
¢ are commutative with one another and
form a comyplete matrix ring) such that
orresponding Dirichlet’s series

L -
bP(s) = 2/ af(n)n~f form a matrix
32 =1

£ o0

D (s) = 2 ¥ (s) BY = FA(n)n-s
7 =1 1

is & matrix] which has an Huler product

» following type:

D (s) = ? [ — A (p) p= + pF-1-29 -3

for R (s) > /A,
order I,

"The Divichlet’s series considered here can be
made independent of the wmodular forms by
heing characterised as  follows :

(1) (8 — k) ¢ (s) is an integral
finite order;

—~ 12 R (k — &)

where £ is the unit matrviv of

function of

(2) Rls) =
(2m)* L()d(s).

(In an earier article it was shown by him by
utilising the theory of modular forms that
there exist only a {inite number of such Dirichiet’s
sories of that type which are linearly indepen-
dent.] A iirichlet’s series which satisfies thesc

conditions 1is cj () g (8 — ) = 2 ETJ:-_L(E'J:) where

wlhere R(s) =

Y1
gi-1(m) is the sum of the (& — 1)th powers of the
divisors of »n. [le has shown also how a con-

jecture of Ramana)an which was proved by
Mordell can be Ineluded in these general results.

K. VL L

Inter-atomic Distances in Molecule,—The
inter-atomic distances in simmple orsanic mole-
cules ave constants, which depend only upon
the r.aturve of the bonds. A lavge number of organic
molecules can, Lhowever, exist i more than one
state, which are all m  resonance with  each
other. In such molecules cach inter-atomice
distance assumes an incermediate value between
the various possible limits. Abhout two years
ago, Pauling and DBrockway pointed out that
if an empirical curve is drawn connecting up
the expected constant values with the actually
cbserved distances for some well-known cases,
then this curve can be used to cstimate the
degree of resonance in anv new case from the
observed deviations from  expected  values.
As the precision of this method largely depends
upon this empirical curve, Pauling and Brockway
have recently vedetermined (Jowurn. Adiner, Chemn,
Soc., p. 1223), the carbon-carbon distances in
thirteen simple non-resonating type of hydirn-
carbons by the colectron-difiraction  method.
1t is found that the C-(* distance isremarkahly
constant in all these cases al 1-51 A, the hitherto
accepted value. IBBut the 0 = C distance con-
stant requires a slight modification to 1-84 A,
being 004 A less than the value given in the
literature.

The results show further evidenee of the
extraordinary extent to which the tetrahedral
carhon atomnr of vant Tlofl and L.eBel determine
the structure of organic molecules. The values
found for the angle between two single C-C
honds, are in all cases (excepting cyclopropane)
within 2° of the tetrahedral angle 109° 287,
Another striking observation is that in c¢yclo-
propane, in spite of the strain due to distortion
of bond angle from 109° 28’ to G60° the C-C
bonds arc not weakened and there is no con-
sequent increase in the bond distance.

M. A, G,
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Viscosity of Liiguid or Plastic Monomole-
cular Films.—Myers and Hartins (7. Chem.
Phys., 1937, 5, 601) have described two instru-
ments for measuring the viscosity of surface
films. They call one of them the capillary slit
surface viscometer ; this is the two~dimensional
analogue of the capillary tube viscometer.
The second device for the measurerment cailed
the torsion ring surface viscometer, is based on
the darmping of the torsion pendulam. They
have worked out the theory of the instruments
and found a general agreement with experimental
results. As a result of their investigations,
they conclude that the viscosity of a surlace
Gl is mueh more dependent on the tightness
of packing of the molecules in the film than upon

+the number of carbon atoms In tlu::r e.ha-in._
K. S, G, D

Coal Conservation in India.—In a symposium
on ¢ Cloal Conservation in India’ held in the
carly part of the yecar under the auspices of the
(teological Mining and Metallurgical Society of
India (Bull. No. 1, 1937) varvious aspects of coal
industry have been discussed. TRegarding the
actual reserves of high grade coal suitable
For nctallurgical processes, a strong case has
heen made oub, to get correet estimates of avail-
able coal to safeguard against possible shortage

in future. Two important suggestions have
been made—the formation of a ' Coal Issue

Boawrl’® to control production and thus nation-
alise the industry,—the starting of a ° Fuel
Research Board > for the proper utilisation of
all grades of coal, the cost of maintaining these
bodies beine met by a small cess on coal mined
annually. Several points regareding state legis-
lation to prevent mince disasters, mine [ires and
underground  labour  have been discussed and
valuahle suggestions offered.

of the Lower Siwalik Beds.—In the
first Yale North India Expedition a few [ossils
belonging to the Unionide were identified in
the lower Siwalik beds. 1o the course of a more
recent visit to this area, the expedition has
collected more fossil unionidie from the (Chinjl
wone of the lower Siwaliks and some from the
Tatrot and Dhok pathan zones. An account of
these has recently been published by Prof. IL E.

Fossils

Vokes of Yale University (Genl.  Bin. Mel.
Soc. Ind., Vol. 8, No. 4). The f{ossids are

rather imperfectly preserved. Tive new species
have been identified, and described with illus-
trations.

Note on the Osteology of Palaeopropithe-
cus.—Sometime hack PProf. (. L. Nera of NapleS
published a monograph on the movphology
of the extinct L.ermur of Madagascar palecopropi-
thecus. Several inferences as fo the primitive
aguatic adaptations of Mammals were drawn

Research [lewes

Curvent
Science
on the basis of this Stlldy', Alice C&I‘lﬂt(m
criticises (Proe. Zool. Soe. ILond.. 1937 107;
some of the findings of Prof. Sera. The earlv
workers like Standing and Grandidier, havine

studied the appendicular skeleton and  froe.
ments of skulls, distinguished forms lile Moyl

adapsis. Bradylemur, Iladropithecns and thi
‘problematical Paleopropithecus. Prof. Lambor.

ton considerably added to our knowledee latig
According to Carleton, the femur and tiLiy
ascribed by Prof. Sera to Palmopropithoecus
may rightly belong to Archeolemurinme and s
regards the limb bones Prof. Sera discovoepn
in the clavicle a powerful sternocleido mastoid
and the lodgement in a hollow of the bono of
an aevial sac. This has been now correctiy
identified as the fibula of Megaladapsis corres

ponding exactly to the description” of Py
IL.amberton.

Mazxillary Teeth and Blood Preferences of
Anopheles hyrcanus var. sinensis.—7The habhits
of the Chincse Anophilone, A. hyrconins va
sinensis which appears to vary its food preferenw.
according to the locality in which it is oy
were examined by T, 1. Chang (Lingun
Sei. .fOlﬂ?'?‘L., ]937, lG, {135]3 W’itﬂ't 2, \’.1{‘1:5’ [
determine the food prefercnces of this animd
The findings from precipitin reactions aln
are not sufficient to distinguish the groups o
anophelines in regard to their food hahi
Kxamination of their maxillary indices should
carriedd  on  simultancously. Two  bhatehes
A. hyreanus sinensis  collected  from  rang
where examples of the varlous natural resoue.

of blood were assembled  were examined
the results apparently show no  corvelati
between food  preferences and maxilla,
indices. A high maxillary index (as 7 1
A. wmacutipennisy 15 sald to indicate sl
age  of  animal hosts and an  overflow

sunch  zoophiticanophilines  into hungan Ladet

tions but in the present instance, though ¢
maxillary index is as high as 17, {he bl
preferences appear to indicatie that the mosoul
is essentially zoophilic and only  atfacks o
when severity of competition {oreos it {o dn

A New Boloceroidarian from Brackis.
Water near Madras.-—N. Koesavie [Maunile
(Proe. Ind. Acad. Sei., 1937, B 5) deserilie
Jdetail the morphology and asexual veprodued:
of DBoloceractis gopalai n.g., n.sp. The muesen
rics of the Actintan are not sharply differenti
mto macrocnemes and mnicrocnemes 3 the s
arc borne by the later cycles of imporfoet mve,
teries, the perfeet ones being typicaily st
Asexual reproduction takes place in the anen.
by a process of regeneration of deciduous {en
cles, the sphinctered partitions at {heir e
playing an important 1r6le. The habity of ©
ancmone arc given and the systematios of !
ancmone are discussed in detail.




