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ZINSIEIN - A NATURAL COMPIETION OF NEWTON

In the diseussion following the inaugural address
of Professor Alladi R.makrishnan a moint was raised regarding
the uniqueness of the velocity addition formula (see ecnation 4
above) as followlng from assumptions stated in the addrass.
The answer of course is yss if we restrict ourselves to only
those functions which aré continuous and otherwise well behaved
and satisfy the assumptions stated at every noint in the c¢losed
(or the open) intorval between -1 and +1. A rigorous proof of
this.would involﬁe solution of a functional eauation. But since
certain groun prooerties are explicit in the assum»ntionns made
one can take advantage of this to construét a oroaf. In the
following I nresent a simnle mindesd oroof along‘these lines which
was develoned in conversations with Professor Alladi Ramakrishnan.
The object is to obtain Einstein's law of addition of
velocities as a natural generalization of the Newtonian law when
the assﬁmption regarding the uprer limit of velocity 1is macde,
Precisely stated, the assumntion are
(1) the unmer limit to a realisable velocity is in suitahle
units. '
(2) For velocities much smaller than 1 the Newtonian law
results.
(3} LE L~ and biiare realisahle velocities then thailr
‘composition L7, is also realisable.
Now in the Newtonian case the set of all realizahle

velocities %kl;} sgtisfy the relationss
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Uhobds =, U comnut ative
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It is clear that any relativistic law of comnosition willralso
have these nronerties, hut with one difference; whereas the
Newtonian velocities swan the entire real line, the Einstein
velocities snan Wbhounde@finterval between -1 and +1. ILet us

denote by * the sign »f comnosition for relativistiv velocities.
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If we comnare the relativistic and Newtonian rules we

see that '0! of relativistic formula hehaves like 'O' of Newtonian
case but +1 of relpstivistic case hehaves as T o of Newtonian
case. Since the Newtonian case corresnonds to the real line it
means that there exists a one-to-one continuous man fromtthe
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open interval =1 = 4 Lot e relalliulilin o D=
and vice-versa. We can of course also teke the closed interval

-1 =i e+ for the relativistic velocities, in which case the
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mapping is to the extended real line (which includes infinity
as a 'number'). Any such map has to he nsecessarily uninquf.

It is given by
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Now observe that on the real line, & would satisfy all the

comnosition rules of Newtonian velocities. In »articular

- = 30
Therefore if we define !Ewd\ e S VN 6;;- &
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then
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From uniqueness of the manping (A) follows the uniqueness of

the formula (B).
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