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3'(';"1': kernel of A is a prime ideal in Z[xy, ..., Xxp] since F is a domain.
Conversely, given a prime ideal p in Z[xi, ..., x,], the quotient ring is a
domain.
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More generally, if R = Z[x1,...,xp]/{fi,....fq) is a finitely presented ring

then homomorphisms from it to a field F corfespond to simultaneous

eigenvalues for a collection of commuting opgrators that satisfy the given -

polynomials.

Simultaneous eigenvalues of the ring R = Z[x1,...,xp]/(fi,..., fy) are
points of the “spectrum” of this collection.

Take F, to be the field of fractions of the domain Z[x1, ..., x,]/p.

We have a natural homomorphism A, : Z[x1, ..., x,] = Fp.

Clearly, the x; operates on the (one-dimensional) vector space F, via its
image a; = A\p(x;) in Fp.

On the other hand, if Z[x1,...,x,] = F is a homomorphism with x; — a; - _ - _
where at least one of f;(a) is a unit then we see that a is not in the ' So we can think of 1 € F; as a “simultaneous eigenvector” of the operators
spectrum of R. z [Xi,*,z,-wxpj i X; with the action x; -1 = a; - 1. l
This motivates us to define the (algebraic) spectrum of R to be the - 1. Whok~ do you vmeon by DP@TCai_QS -
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arnali: Why does this happen?

~ Open covers of a scheme

~ Given a scheme X, suppose U; — X is a collection of open subschemes
such that U = LJ;U; — X is a sheaf-theoretic surjection.

_ We say that such a collection is a Zariski open cover of X.
— Let us clarify what this means in the case of an affine scheme X = Sp(R).

Since each U; is an open subscheme of Sp(R), there is an ideal /; in R such
— that U; = Q(R, ;) is the scheme-theoretic complement of Sp(R/1;).

Let J be the ideal in R generated by the ideals /; as i varies.

~ If the ideal J is proper, then Sp(R/J) — Sp(R) is an element of
Sp(R)(R/J). However the image of /; in R/J is {0} for all i. Thus, this

element is not in the image of LJ;U;.
é b F@) (E/J) ?

N} men]
How 3t 15 The el
—— Kapil Hari Paranjape (lIISER Mohali) Sheaves on schemes 8th November 2021 3/13

[ —

| A, N

>

N\~

M4

e






Barnali: Why does this happen?










