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PRACTICAL NUMBERS

Tae subdivisions of money, welights and mea-
sures involve numbers Like 4, 12, 16, 20 and 28
which are usually sunposed {0 be so inconveni=
ent a3 to deserve replacement by powers of 10,
It wa: thought that these numbpers can have
no important feature to justify their existence
excep!, poarhaps, a fairly high composite
characiey. Inth s note we proceed to show that
they have a very remarkable property which
oughtto have been perceived by the ancients
but either forgotten or ignored by the moderns.
The revejation of the strycfure cf these numbers
is pound {0 oOpen somsz good Tresearch in
the theory of numpers. A prelitminary exami-
nation is attempted here,

A number N may bhe calied a ‘practical
number (on account of the association afore-
said) if every number less than N, other than
a factor of N, admits of pariition into unegual
parts all of which are factors of N. Thus the
numbere lesg thun 12, which are not factors of
12, are 3 (=1+44=2+3), T7(=14+6=3+4), ©
(=2+6), 9(=3+¢), 10{=4+46), and 11
(=1441t6), wheyre 1, 2,3, 4 and 6 are factors
of 12. 12 is therefor2 a ‘practical’ number.

14 is easily seen that every ‘practical’ humber
greater than 2 must be a multiple of 4 or 8.

It canNotl be a deficient number, that is one
of whichl the sum of all divisors is less than
twice the number, unless the deficiency is one.

—

Every perfect number ig
cal’ humber.

If N s a ‘practical’ number, then 2 N and
therefore 2! N is aiso ‘practical’.

Further, the highly composita numbers of

Raminujan can ba shown 1o be ‘practical’
numbers.

Three spzcial iypas of ‘practical’ numbers
are noficed !

(1] The ae«type :""N-_-:, = 2-"-:!1)1“1]32”1. <o s PN
where

evidently a ‘practi-

SXPICPiI<ensir e <Py
Eﬂﬂ {pl{zﬂﬂ*"j,
and pi*<pip<pi®e I<iKr-1).
In this type a, is unrestricted. It includes even
perlect numbers.
The product of the first n primes also belongs

to this type. Eg.: 235.7.11=2310 is g ‘prac-
tical’ number.

. The existence
18 manifest from
postulate.

{2) The p-type:~Ng=2fs p,f1p.ba. ..., DB

2 S Pa .., 00 X
# 5] “zpéﬁ 0 flz; Pn-

and pyu<2fetip fipufa. ... PSS

Obviously, 2tp.t...p.0 is also a ‘‘practical’

numt;ver of the g-~type when 1,228, (i=0, 1, 2,..
3y L)

ol the numbers of the a—type
the well-kKnown Bertrgnd’s
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This type is of wider scope than the a-type
and includes it as a subclass. Ramanujan’s

highly composite numbers belonz to the g-type
but not to the a-type E g.: 35, 48; 150,
(3) The y-type;~—2Tvp, (27s*+1p,+1) where

27vp, is a perfect number and 2Y*r p;+1 a
prime

E.g.: 2.3.13 = 78,

All ‘practical’ numbers less than 28] belon®
tc one or other of the types given above as may
be easily verified from the table given pbelow: ~

2 20 42 72 100 132 168
¢ 24 48 T8 104 140 176
6 28 54 80 108 144 180
8§ 30 56 8% 112 180 192
12 32 60 88 120 156 196
16 36 64 U0 126 160 198
1§ 40 66 96 123 162 200

The three types envisaged here do not ex-
haust probably all possible cases. 'The general
structure is, however, unknown. If the tables
are enlarged, up to atleast ; 000, we may m-=et
with other types.
25 per cent. ot the first 200 natural numbera are
‘practical’. It is a matier for investigation
what percentage of the natural numbers will
be ‘practical’ in the long run. -*

St. Philomena’s Callege, A. K. SRINIVASAN.
Mysore,
February 7, 1948,

THE CANONICAL CO-QRDINATE
SYSTEM IN GENERAL RELATIVITY

THE canonical co~ordinate system! for which,
at the origin, all {the AfArst order partial
aerivatives ¢f gur vanish and the second order
derivatives are given by a set of bundred
equations 1s well known in the literature of
general relativity. It 1s particularliy useful
for exploring the neighbourhood of gn event
in the space-time continuum .We hava not
seen anywhere the Taylor expansions of gy

defining the canonijcal co-ordinate system. The
expansions contait explicitly the twenty
independent components of the Riemann-—
Christoffel” tensor R4 As the metric tensor
defines not only the co-ordinate system but the
gravitational field itself, we have found the
expansions of special interest and service in

discussing the purely geometrical, as well as-

gravitational properties of the relativity,
mefric. A full report is being prepared {r
communication elsewhere. We have thought
it worthwhile to place only ‘the expansiohs
here on record.

We define the twenty independent compo-
nents of R, at (0,0,0, 0) by the tollowing
equations :

Risia =@, Rizia = b, Ryug = ¢,
Rgsgaﬁ""’: d RMH = €, RB-LE-; — .f:
R2113 = & Rﬂlli = h: Rﬁ'ili = i’:

R‘]_ME == j‘l RIEE'!; == kb 1R32ﬁ4 = Ir

Risase = m, Riss = 0, Reagy.= o,
R‘ld:fﬂ = B R1443 =.q, R‘Ei-ﬂ} = T
Risz6 = 8, Rigz = 1. '
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OCur table shows that about-
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If the powers above the second of the

coordinates of an event in the neighbourhood
of the origin areé ignored we have

gu=-1 1% (ay®+bz2+er?—2gyz -2hyr—2iz7),
g2p=~1~%(ax?+dz®ter?—25xz —2kxr~2lz7),
gs3=—1—3% (bﬂcz+dy3+;fr2—-2m:r:y—2n:rr-2oyr),
9:s=1—3% (cx? v ey®+fz2~2pry —2gry —2ryz)
g12=7% {mzz +15T2+axy*—gxz—-hxr—jyz—kyr—-

(2t s) z7},

Y1 Ei’f{jyz + g —QXYy+brz--irr “mY2NET
o ‘ +(t~s} yr,

gra=$ky?+n2? ~haxy —ixz+exr—pyr —qzr
+(t+2slyz,

92a=% {gx®+rr2—jxy —mrzt+dyz- lyr—ozt
+{t+25) ),

g:a~=% {hx>+ o022~ kxy —prr—lyz+teyr—izr
+(t—s) 22},

034 =% 22+l —nez —qrr —oyz—ryr+zr

— (2t +s) xy}.

In the above x, y, z, r stand for the usual
xt, x2, 3, x%. The algebraic work involved in
the above calculation 1s gulte ledious, but the
symmetry of the various terms at each stage

provides a useful check on the detalls and
simplifies the calculation.

Benares Hindu University,

V. V. NARLIK AR,
May 28, 1948,

AYODHYA PRASAD.

1. Hddington, A. S., 7% Mathemitical Theory of

Relativety, 1924, 19, 2. Eisenhart, L.P., Riemannian
Geometry, 1926. 20,

THE VANISHING OF RAMANUJAN'S
FUNCTION (N)

MAKING use of certain congruence properties

of Ramanujan’s function r (n) defined by the
relation

S0 D
I (t—x)% = 2 +(n) x4 x| <1,
r=1 =1
Lehmer has recently shown that
T(n)+0 for n< 3316799 .

More recently Chowla and Bambah have
proved that

(1) = (n) = oy (n) (mod 256) if n isodd :

(2) r{n) =5n%c,(n)—4n e (n) {mod 125) if

(n, 5)=1":
(3) r(n) = (n?+k)} o;(n) (mod 81),
where k=9 ifn = 2 (mod 3)
and = 0 otherwise.
In view of these results, it is now possible to
state that
r{n)==0 for n<1791071899,
In fact, the only possibie solutions of
r (n) = 0 below
20866079088 are n=1791071989 and 89855359959
Since 1 {n)cannot vanish except when n is a
prime, it remains to be seen if any of these
numbers is a prime. This has to be verified

from a table of primes, which is not accessible
to me at present.

Govt. College,
Hoshiarpur,
June 4, 1948,

HansraY Guera.

1. Lehmer, D.H., Duke Math, Jour., 1947, 14, 425-33

2. Bawmlah, R, P, and Chowla, S., Bull. Amevican i ath,
Sec , 19047, 53, 95Q-55.



