CHAFTER IV

THE DERIVATION OF THE FOI@{ OF THE FUNCTION f

BY DIFFERENTIATION

Diflerentiating tﬁe equation

Iy {ul.‘(v] + vl‘(u}}

with respect to u, holding v constant, we obtain

£ {Lﬂ.‘{v] + vi{u) f(v} + ﬁ‘{u:}

LOr(v) = (1 = £0r ) ufy

£eirlv) - (1 - £(v)¥)v .

Wnenm u =0 this bercomes

f*{vf(D)} {f{v) + wi {D}}

-

I

£1(0)(v) = (1 - vy .
From equation (3), Chapter 1I, we have £{0) = 1, Ther=zlore the above .

equation is

£1(v) {fm + wco}} = £1O)0) - (1 = 2P (1)
The Maclaurin expansions of f(v) and £'(v) are

fv) = £00) + v£1{0) +(v2,fz}f"{o) +('r3,i’3)f‘”(0} B otrararaenes ,

£1(y) = [t{0) + vEr(0) +(v‘?f2)r"(o} e e reaenaannn s

Substituting these expansions in (1) we get

(£1(0) +vL"{0) +.. . }L(0) + v {0} +,.. + v£*(0))

= £r{OXE{0) + vOr (O} +...} = (1 = (r{D} +v£1{0) +

)R

-

and putting f(0) = 1 we have
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£1(0) + 2v {(mo)"* f“{ﬂi?' + 27% 0 (OMN(O) + aeannnn.s .
= £1{0) + v{£1(0)%) + ... + 207(Q) + v {{f*{t}}2+ rl'{o§+
b
Putting v = 0, we obtain
£1(0) = .rlm} + 2t (0).
Therefore (o) = o
Then equation {1} beeames
B = (R ) (2)
or
f{v)df{v} = dv . (3}
P 1 v

Integrating we get

41n

ln! vl— in k 4, where k is an

f(v}z - 1 |
arbitrarymcmnstant.
Solving for rC{v) we find

£v) + (15 2nR

Buk £(0) = 1, therefore the minus aign outside the bracket does net
2, 2.5
hold, and I‘{v)z(lt?/k).

From. equation (18} , Chapter II,
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W = vf{u) + uffv).
Substituting for [ we [ind
i .
W = (1 4 uzﬂkzjzv + (1 + vgfkg]éu (4 )
which, on squaring each side, gives
L _
W = (1+ uzjkz}vz + 2uv{1 + uzg"kz]%ﬂ + vszz)f + (1 ivszg}u‘?.

But wE mast be real , therelore
242 2a -
{1 + o™ /%" 31 + v5/K) o .
: : 2 _
This is true for positive signs in the brackets. f ¢

Ir

(1 = uS/K2H1 - v /) ?, o,
then u2.> h'.z impiies ?2 :);,. kz , mnd
u? < K2 implies vz‘é k2, But u and v are independent.

Therefore we reject the negative signs in the brackets, and conclude that

JVRALONSKORN Wniepadsty (5)
By expanding the right hand side as a power series in v, we obtain the
same result as that in eguation (8), ChapterIII, when a, = 1;”21:-:2.

The expression (1 + vzjkg)% iz meaningful when k is infinite, and in

this case we obtain the Galilean translformabtion.

- Dan3gs
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