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Connection of algebraic K-theory and the theory of mctives: Fix some groundfield k

and consider slgebraic schemes over k. Assume that k is samh small,i.e. of finite type
absolute

whence one expects that/etale cohomology is a good functor in the sense that it dmxmiks

detects lots of stuff. To each scheme xmsmmx X, let K.(X) be the raticnal K-groups.

Then K.(X) should satlsfy the rpojective bundle theormmem, and this suggests stronly

that it has a Gysin homomeorphismg assume so. Wait. Let's review the proj. bundle thme.

Thus if E is a vector bundle over X, one knows that R(GPE) is a free module over

R(&,¥) with standard generators, and this isomorphism is compativle with Xk changes in

Ge Thus the universal map

o(1) HKXIR(G ,PE) H(G,K. (PE))

Thus o(1) defines an element mm KOOPE) and Ks(PE) is a free modlile over Ki(X)

wilkth usuzlX basis and selation. So what welre getting is the various difference in
weights already in Ko . Thus if there is a Gysin morphism it is of wEfrwwxg degree O
for the grading but changes the weights in the appropriate way.

Conjecture which should be ammwersble: Show that kimwymxm the Adams operathons on K.
admit elgenspaces mikkxkde of the standard sort.

What's missing is a typr of periodiwity result which would connect up K-groups of differ-
ent dimensions.

Grand conjecture would run like this: Take the groups K. and rearrange the grading

sc as to be by weights  Vaguely the K-groups should measure the deficiency between

motives and cohomologv. Nonsense.
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for BU opc€eyou work with the spades BG A A)f and thy fact theat these mginted spades

have the homotopieXthaf you need. SpaAN

lity theorem shopXd be absolutedy forya

dyxX to the fact thdt the\gells yp

an hondst Bupdie has the prope

X . ~BGhop = 5CL U e, U, O

L/gz/ '
‘guppose that X= s an n-manjfold. . Then o map to BG 4 should be first of 517 g

'Program: Characterisitic classes =mf® with field coefficients; Formula for the rational

K groups.

: morphlsm of functors foom C to Ab
Universal property of K*(A)(Q : There is a xxEm X3 XIS B

Ry (0) —>-17(c, K, (A)p)

ke xR ke xRk e x ks imesat: which eessemesssslae is a universal additive

transformation from RA to cohomology with mae coefficients in o mm-bemmd vector space ®RR

over @.

Corollary: If- A 'is commutative, then there is a tnique ring structure on K%(A)

such that the above is a ring homomotphism.

What about the ﬁk ? They must act on K%(A%@ ;3 Xk is it reasonable to expect that they
give a weight decomposition of this space, ®=x i.e. %®® does it spéit up as a direct sum

of eigenspaces for the various characters of G - "For example there is the homo

ch 3 K, (A) "——)@ g (Spec A, TI )@ i

and one knows x® how the ﬁk act on the chi o Thus if the homo, above

“is something like an isomorphism, then =~ = = %
~ r2i-a : &
3 Ka(x)@ s—H (Spec A, T)

should be the projection on the part of weight i .

ot1iv i = nretty clear ng§4_{3%%z 2




