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Let PP' meet the xaxis at Q.

Draw the line OR parallel to PN .

Qs the point (x—PQcosa,0) = (x—

cos a,O) =(x—ycota,0)

sinx

Hence x'=x—PP'cosa = x— kPN cosa
=x—kQRcosa
=x—kOQsinaxcosa
=x—k(x—ycota)sinacosa

=x(1-ksinacosa)+ yk cos’ «



Similarly ¥'=y—PP'sina = y—k(x—ycota)sin’ «

:y(1+ksinacosa)—xksin2 a

x' 1—ksinacosa kcos® a X
Hence | ,|= . )
y —ksin” a l+ksinacosa )\ y

p qJ(l—ksinacosa kcos* a )
t

Consider ) )
r —ksin’ a 1+ ksinacosa

[ p(1-ksinacosa)—gksin’ @  pkcos® a+q(1+ksinacosa)
|\ r(1-ksinacosa)—tksin® @ rkcos’ a+t(1+ksinacosa)

1-ksinacosa kcos® a P q

—ksin’ « l+ksinacosa )\ r ¢

p(l1—ksinacosa)+rkcos’a g(l1—ksinacosa)+tkcos’ a
r(l+ksinacosa)— pksin® o ¢(1+ksinacosa)—gksin’ a

The top elements on the leading diagonal are equal if and only if :-

p(l—ksinacosa)—gksin® a = p(1-ksinacosa)+rk cos’ a

& —gsin® a =rcos’ a
& qtana =-reota

This also ensures that the bottom elements of the leading diagonal are equal!
The top elements of the trailing diagonal are equal if and only if:-

pkcos® a+q(1+ksinacosa)=qg(1-ksinacosa)+tk cos’
< (p—t)kcos’ a =-2gksinacosa

& p—t=—2¢tana
Therefore the three elements compared so far are equal if and only if:-

t—p=2qtana =—-2rcota



But this also implies that the fourth element (i.e. the bottom of leading diagonal
pair) will be equal because:-

r(l—ksinacosa)—tksin® a =r(1+ksina cosa ) — pksin® «
& 2rksinacosa =(p—1t)ksin’ «

& p—t=2rcota

p q l1-ksinacosa kcos® a _ _
Therefore and . 2 : commute if and only if
rot —ksin~ o 1+ ksinacosa

t—p=2qtana =—-2rcota




