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"Definition"
We say that f is analytically good if

im Vol ({x e R": |f(x)| < e |x]| < 1}) < o

e—0 €
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Arithmetic

Questions

@ How many integer solutions f(x1,...x,) = 0 have?
@ How many solutions f(x1,...xn) =0 mod k have?
@ How many solutions f(xy,...xp) =0 mod p™ have?

v

We say that f is arithmetically good if #XSZHTIX=0L jg
bounded.

\
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For a set X Cc R" Let
Jk(X) == {7 :[0,1] = X}/ ~,

where vq ~ vy iff

"Definition"
We say that f is geometrically good if for any k, the variety
Jk ({x € R"|f(x) = 0}) is dense in {x € Jk(R")|f(x) =0}
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The following are equivalent:
@ f is analytically good
@ f is arithmetically good
@ f is geometrically good

Reason:
Consider the fields

oR
° Qp
o Fp((1))
e C((1)
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Examples

Example (f = 22 — X2 + y?)
Change to spherical coordinates

f = r?(cos?(¢) — sin?(¢));

"canceling" r? we get

dV = r?sin(¢)drd6d.

f' = cos(2¢); dV' =sin(¢)drdfde.
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Examples
Example (f = 22 — x2 + y?)

Change to spherical coordinates

f = r?(cos?(¢) — sin®(¢)); dV = r?sin(¢)drddde.

"canceling" r? we get

f' = cos(2¢); dV' =sin(¢)drdfde.

Example (f = x? — y?)

Change to polar coordinates

f = r?(cos?(¢) — sin®(¢)); dV = rdrde.

"canceling" r we get

f'=rcos(2¢); dV' = drdg.




