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Introduction.

ThiS paper iS cOncemed with aSpectS Of the general prOblem Of cOnStructing and
diStinguiShing equivariant algebraic vectOr bundleS Over a baSe Space which iS an affine
variety with an algebraic actiOn Of a cOmplex reductive grOup $G$ i.e. an affine G-variety.

In previOuS paperS (See referenceS.) we have been intereSted in general aSpectS Of
equivariant Stably trivial vectOr bundleS Over a baSe which iS an arbitrary affine G-
variety. In thOSe paperS Special emphaSiS waS placed On the caSe where the baSe iS a
repreSentatiOn. In thiS paper we intrOduce a new claSS Of equivariant varietieS aS baSe
Space. FOr theSe we give a cOmplete deScriptiOn Of a naturally defined SubSet Of Stably
trivial equivariant bundleS and give applicatiOnS.

There are twO impOrtant claSSeS Of baSe SpaceS fOr equivariant vectOr bundleS. TheSe
are hOmOgeneOuS SpaceS and repreSentatiOnS. In the caSe Of hOmOgeneOuS SpaceS all
equivariant vectOr bundleS are knOwn and eaSy tO deScribe. FOr repreSentatiOnS, far
leSS iS knOwn but an intereSting picture iS develOping. What we dO in thiS paper iS tO
intrOduce a claSS Of affine $G$-varietieS called weighted $G$-cones which frOm the pOint Of
view Of the $G$-actiOn are SOmewhat mOre cOmplex than hOmOgenOuS SpaceS but far Sim-
pler than repreSentatiOnS. We are able tO deScribe SOme Of the equivariant vectOr bundleS
Over weighted $G$-cOneS in TheOrem A. AS an applicatiOn we apply the reSultS tO deScribe
familieS Of equivariant vectOr bundleS Over repreSentatiOnS. See TheOremS $B$ and C.

Here iS SOme Of the hiStOry which inSpired thiS wOrk. It illuStrateS the State Of the
Subject. The hiStOry beginS with twO impOrtant prOblemS–the Equivariant Serre
PrOblem and the Linearity PrOblem.

LINEARITY PROBLEM. IS every algebraic action of $G$ on $C^{n}$ conjugate to a linear
action?

KambayaShi in [Ka] cOnjectured an affirmative anSwer and treated thiS in a paper
with RuSSell in [KR]. ThiS Stimulated a lOt Of reSearch. SOmewhat later BaSS-HabOuSh
[BH1] tied thiS in with the Equivariant Serre PrOblem and ShOwed hOw tO prOduce a
negative anSwer tO the Linearity PrOblem frOm a negative anSwer tO the Equivariant
Serre PrOblem.
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