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o IBIEE: Yv>=t"T—)L - E—J)L (Jean-Pierre Serre)

o HIHITER: T—)LD1956F D E L35 "Géométrie algébrique et géométrie analytique" (B
1 GAGA)
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MDD —ICEILT ) ELWSHEEBEKRITZIENIIDFU, Thick>T. RERMAZICH T
Z2ZWIEH (deformation theory) ICEWTARARBE S EBRD E U T,
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"The concept of flatness is a riddle that comes out of algebra, but which technically is the answer
to many prayers."
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3. BjuEiHsdY—X

o E—ILDO¥IHERX (GAGA)
Jean-Pierre Serre, "Géométrie algébrique et géométrie analytique", Annales de l'institut Fourier,
tome 6 (1956), pp. 1-42.
o Numdam®DA—F> 7RI >y

21. Modules plats.

DEFINITION 3. — Soit B un A-module. On dit que B est A-plat (ou plat) si, pour toute
suite exacte de A-modules:

EF— F— G,
la suite
E®AB%F®AB%G®AB

est exacte.

o %ER@dVi7 71



21. Flat modules.

Definition 3. Let B be an A-module. One says that B is A-flat (or flat) if, for every exact
sequence of A-modules

FE—F— G,
the sequence
E®4B—F,B—G®,4B

is exact.

e Y7 A—RDFD—F
David Mumford, The Red Book of Varieties and Schemes, Lecture Notes in Mathematics 1358,
Springer. (Chapter lll, §10 "Flat and Smooth Morphisms").

§10. Flat and smooth morphisms

The concept of flatness is a riddle that comes out of algebra, but which technically is the
answer to many prayers. Let’s recall the basic algebra first:...

o Google TThe Red Book|Z D WTIRER

o AIREDERE (BFIZ21=7 1 D)
7247y - ATy RoPtE—ILKRANICERZESRICBEOPHED F. BMAOEFEELEDIE
WML T 5w N7 —LT&H S MathOverflow > Math Stack Exchange IC TEBDEFRIC K -
TEX - ESNTVET,
o Math Stack Exchange: What is the intuition behind the name "Flat modules"?

o MathOverflow: Why are flat morphisms "flat?"

A couple of weeks ago | asked Serre about this. He didn't remember why the word flat
was used, or if the word was due to him or possibly Cartan/Eilenberg. One point he
emphasized is that it was Grothendieck who deserves all credit for the discovery of the
importance of flatness in geometry (fibral criteria, families, etc.). For Serre it was a
matter of isolating the "right" algebraic notion with which to discuss the various
changes of rings (analytic vs. algebraic local rings, completions thereof, general
localization) which came up in GAGA and FAC. - BCnrd Commented May 23, 2010 at
6:11



