356

where o stands for

2 L2 2 dgfordd 1t
5——3:3+5§5+sz bgap 91 Orb:c‘
can be verified that
bgz éa_.y. 'é_a_'_z a...B :0 6
D(a-x+ay TSz ot . (8)

We have similarly obtained th= ten gravita-
tional field equatioas showing how the gra-
vitational potentials a;; are modified on
account of the electrostatic and electro-
magnetic potentials. The dz2tails and further
deductions will b2 published elsewhere.

Benares Hindu University, V. V.NARLIKAR.
October, 19, 1948. Ramrr Tiwari.

* Einstein, A., “A Generalized Theory of Gravita-
fion®, Rev. Mod. Phys., 1948, 28, .35. A reference
may also be made to the earlier papersin Auxn. Marh.,
11 (1943), 46, 578 and (1946), 47, 731.

ON HOTELLING’S WEIGHING
PROBLEM

IN the June issue of the Annals of Mathemati-
cal Statistics, Kempthorne approached the
construction of the orthogonal matrix X requir-
ed in Hotelling’s weighing design through
fractional replicates, the original discussion of
which was given by Finney. While referring
to weighing three objects, Kempthorne men-
tions about the three-fourth replicate of a 2"
factorial experiment without giving any details.
1t has been shown that the efficiency of such
designs bears a constant ratio to that of the
designs given by the completely orthogonalised
matrices. . :

In a three-fourth fractional replicate, the
treatment contrasts will divide themselves into
groups of 4 contrasts each and in each such
group only three contrasts will be independent.
The contrasts in any group will be orthogonal
to all the contrasts in the other groumns but
non-orthogonal to one another within the
group itself. One contrast in the group of 4,
preferably that due to the highest order in-
teraction may be left out. The matrix ¥'X
will take in this case the following form:

~acaaOOO..
exa000 ..
aax000..
000xaa.
000axa.,
000accx..

| ]

where the order of the matrix N=(3/4)2" is of
the form 3t (t=2"2) and x=3-2"2) g=—12"+
2"2=-2"2 The value of the above deter-
minant=(x—a)? (x+2a)!and that of the deter-
minant suppressing the first row and the first
column =(x~a) * (z+a) (x+24) 1. Hence
the variance factor ai' = (x+a)/[(x — @)

(x-2a)] = 271:1s substituting for x and a.

Thg variance of each estimate will there fore
be cr-/Zj"‘l, whereas the variance of the esti-
ates given by an orthogonal matrix of the order
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N =(3/1) 2"=3-2""% "will be equal to o/3.2n-2,
The ratio of the two variances =2/3. Therefore,
the efficiency of a design given by a three-
fourth replicate would always bear the con-
stant ratio of 66-66 per cent of the effiziency of
a design given by a completely orthogonal
matrix. In general, when the fraction iz of
the type (28—1)/28 of 2", (A 1,2, ---n), the
variance of an estimate is ¢-/2"1, the same as
above., When a completely orthogonalised
matrix is available, the variance of an estimate
will be ¢#/[2"-8 (26—1)]. The ratio of the tws
variances =26-1/(2f—1), which shows how the
efficiency of the weighing design d>creases
with the increasing value of the fraction.
When g=1, ie., in a half replicate, the
effiziency is cent per cent. The value of the
fraction is never less than !5,

Pusa, Bihar, K.S Banzrogs.
November 13, 1948.

1. Harold Hotelling, *‘‘SNone improvenents in
and other  experimental techaiques,”
Annals of Wath. Stir., 1944, 15, 2.‘)7‘-306'. 2. K.
Kishen, *“ 0> the design of experiments [or. weigh:

ing," Jbid., 1945, 16, 204-301.. 3. A. M. Mo,
“ On..Hotélling’s  weighing problem,”  /hid., 1946,
17, "433-446. 4. R® L, Plackett and J. I, Burman,
“ The design of optimm multifactrial experiments ™
Biometrika, 1946, 33, 303-325. 5. O Kempthorae,

“The factorial approach to the weighing problem
dnnals of Math. Stat., 1048, 19, 238-215, 6. 1. 1.
Finney, *“ The fractional replication of factorial arr mge-
ments,”  dnnals of Fugenics, 1943, 12, 201-301. 7.
K. 5. Banerjee, “On the design of cexperimants for
weighing “an |’ making other types of experiments
Sciencz and Citlture, 1948, 13, 314, 8. — * Weighing
designs and balanced in:omplete Dlosks,” duwals of
Math, Star , 1948, 19, 3) 4-399.

ON A CERTAIN BASIC THEOREM IN
GEOMETRY |

IN a recent issue of this journal,' I proposed
a basic theorem in Geosmetry as a sort of
mock challenge to see if any rigorous geometri-
cal thinking comes outol it. The resull was
a heap of unnecessary discussions which
clearly showad failure to perceive the point in
my theorem. If one had recollected David Hil-
bert’s Foundations of Geometry or recodnised
the need for a definition characterising the in-
terior of an angle formed by two half-rays, the
theorem would have been easily disposed of.
David Hilbert does not give a dcfinite con-
struction for an interior point of an angle,
though he mentions® that the half-rays to-
gether with their intersection divide the re-
maining points of the plane containing them
into two regions, one of which may be charac-
terised as the interior of the angle from the
property that the segment joining anv iwo
points of it lies entirely within ihe region.
I give below a cons'ruction for determ ni 18 an
interior point.

Let P be any point on a half-ray h and Q
any point on a half-ray k, proceeding {rom a
point O. Draw parallels PR, QR to OQ, OP
respectively. Then R is an interior noint of
the angle (h, k).
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More briely, every vertex of a parallelo-
gram is an interior point of the opposite
angle.

The above statement may be treated as an
axiom for the purpose of my theorem. Itis,
however, capable of rigorous proof with the
help of Hilbert's axioms of order, conzrueaces
and parallels.

To prozeed t6 my plane problem, let the
given straight lines intersect at O, and R be
any point not incident on either of these lines.
If S, T be the feet of the perpendiculars on the
given straight lines, it is required to show
that the anzle SRT is the supplement of the
angle imn which R lies, viz., that which is givan
bv my axiom as the angle POQ where P lies
onOSand Qon OT and RPO Q is a paral-
lelogram. Here O.S, OT do not signify half-
rays but whole straight lines.

The theorem immediately follows if the
given straight lines cut at right angles. When
the given lines do not cutat right angles, let
a be the measure of the acute angle betwzen
then.

The trianzles RPS, RQAT are similar right-
angled triangles, since the acute angles RPS,
RQT, by the property of parallels, must each be

equal to a;
turther RS = RT = RT
RP RQ OFr,
as OP=RQ Irom the paralle’ogram RPOQ. (1)
Again, since S, T lie on the Circle on OR as

sin a ==

diameter, ST == O R sin€0T == ORsina

(whethar SOT - aorv rr:'[‘{‘d) TS (2)
gy S _RT ST ..

From (1) and (2), RP-0P -0OR which

provas that thez angle SRT is equal to the
angle RPO whichis the supplement of the
angle POQ.

Th> theorem is therefore provad.
Cor. Rlizs in the acute angle or the obtuse
angle betwcen the given lines according as

ST? -2 SR* + RT"

In particular,if the given lines be
xcosa; Fysin a;=p; (1=1,2) and R (0,0),
then Sis (p1 cos a;, pi sin ;) and T'is (p.cos ay,
p.sin a,) and the origin will he iathe acute
or obtuse angle between th= lines according as
(p, cos ag"'P‘: coS ay)? + {prsin ay—p, sin a.)*

=Pt op?
i.e., pu, P CoS (a,—az) > 0.

The corresponding three-dimzansional result
is an immediate deduction from ths above
if one considers the traces of the given planes
on the plane through tae given point per-
pendicular to them.

N.B.—No figure is necessary to follow the
above proof. Evervthing tollows logi-ally
from the axioms and knowa th2orems. My
axiom clarifies the location of an interior
point of an anzle and states in an idealised
form a perceptual fact.

A. A. KRISHNASWAMI AYYANGA?R.
Andhra University,
Waltair,
December 7, 1948.

1. Curr. Sci, 1948, 17, 233, 2. David Hilbert.
(Traaslated by Townsad), Foundations of Geomet:y,
2nd Fdition, 1910, 14,
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NUCLEIC ACID ANTAGONISM OF
PENICILLIN BACTERIOSTASIS

IN a ‘careful re-investigation’ of our experi-
ments® on the antagonistic effect of nucleic
acid on the bacteriostatic action of penicillin,
Ganapathi etal.,” reportthat they have failed
to repeat our results and offer an explanation
for the observations we have made. If the
contention is that nuclei: acid had no effect on
the bactericidal action of penicillin as the title
of their report would imply and as repeated in
the text (para 4) we have nothing to state -
except to add that it is well known that
organisms which have undergone bactericide
by penicillin or any other drug cannot be
revived and restored fo life. by any known
process, whatsoever, since the organisms would
have lost their lives under the influence of the
drug. However, in bacterial cultures kept in
the presence of bacteriostatic concentrations of
penicillin whose action is reputed to be essen-
tially bacteriostatic, under the conditions,
instantaneous death of the organisms never
result but only a temporary cessation of res-
piratory and reproductive processes resulting
in inhibition of growth and multiplication.
An agent which can sidetract, annihilate or by
somz2 means bring down the effective con-
centration of penicillin when added to the
culture, will stimulate almost a sudden restora-
tion of wviability and conseguently growth is
imperative. Our experiments relate only to
this latter condition and we repeat our claim.
Under the influence of rather high concentra-
tions of poanicillin as for example two to
sixteen units per ml. not only the organisms
suffer death but also undergo lysis. A lack of
appreciation of the bacteriostatic and bacteri-
cidal effects in relation to drug concentration
has brought all the difference and in mode of
action studies of drugs, one has very little
use of dead organisms. There is no mention
in the note about the actual value of the mini-
mum bacteriostatic concentration of penicillin
and rem :mbering that the inoculum is come
paratively small one can see that even 0:05
unit per ml. is above the bacteriostatic range,
as otherwise, there is absolutely no reason why
growth did not occur in Ganapathi, et al’s
cultures.

In Benedict, et al.’s paper® quoted by Gana-
pathi, ‘et al. on page 94 is stated ‘these data
show the rapid increase in stability of peni-
cillin as the hydrogen- ion concentration
decrzases (pH 2.0 to 6.0) with subsequent
increase in decomposition as the concentration
of the hydroxyl ions becomes greater, and this
fact is illustrated on page 93 of the.same paper.
This means that penicillin ought to be stable
in cultures which reach pH 5:-2 to 5-5 at 37°C.
But Ganapathi, et al. state that at this pH and
when incubated at 37° C. small councentrations
of penicillin are fairly easily destroyed. We
would like lo ask (i) if penicillin is not de-
stroyed at pH 5-2 to 5-3 as the observations of
Benedict, et al. claim is it not antagonism of
penicillin action which added nucleic acid
exerts with subsequeat growth in our cultures
and (ii) if penicillin is dsstroyed as Ganapathi
et al., claim, why they failed to see growth in
the presence of nucleic acid, atleast wvisual



