
 

we showthat ftp.g is not avector Avedon is

anobject which transforms under rotation
suchthat each component

becomes

alinear combination ofother components

Xi Ri'sXi
We look atthefirst component

under transformation

pin q
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This sum contains terms like pig which are
not componentsof

theoriginalarray
andhence thearray

cannotbeareeton

By
contrast pp p f A phi p f tBp3d pai

Lplq2 p g where AB andC



canbewritten interms ofthe components ofR
So itisavector My



If
We showthat 86 Sy

is invariant underrotationaroundthe

origin We consider
therotate coordinates

x cosOx tsinQy y sinAtcosoy

We knowthat

I 8 Sly dxdy

We now express
this integral in

termsofthe un primedvariables

DXdy e dlxcosotysinotdt.si
not toosoy

cosodxtsin0dg f sinodxt cos0dg

sinfcosfdxtcosodxdy sinodgdxtsino
oosod.ge

cos'Etsino dxdg dxdy



where wehave used dxdya dydx and
thrown

away
terms like di dy Thus

k.IT slxDSly7dx'dy ffIscxDSly7dxdy

ff8kos0xtsinoy Sl sinoxtoosoy dxdy

If Sfioso txttanoy 81sinoxtoosoy dxdy

If scxttanoylsfsinoxi.cosoy dxdy

fdys f sinottanoy toosay

1 fly8 sin8 tooff

fdysly.to Y fdysly I



ffdxdyslxls.ly
Thus we have shown 8K181g S Sly

for any
rotation abouttheorigin



31
Fuel matrix for rotationabout X axisbyOx

Rfa eQT I EI
Wecan simply findthis in Mathematica

RfQx MatrixExp Tx

too S L as

similarly

Rylop exposts f O I I
R Ryley Ryley Rxloxk

sinksing inQyt CosfasinQy

sin simony d
sinoxtgosaysin0x

singtcosOxsinOz sinfxtcosOys.in



0 Thus wehave shown that Ixtox Ryloy fO
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41 Like acoward Ioptedtoskipthisproblem Iwillreturntoit



We showthat 4pipi overthe directionofp is

givenby fsinadodopip.ie Iz p Sir

We do this exhaustively

zip's D8


