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Continuity
ft)

idea: small charge →
small change

in ✗ in f(x)

Question : what is
"smh charge

" ?



Continuity
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flxo) ± E -¥÷×
idea: small charge →

small change
in ✗ in f(x)

Def_ Input in range → output in
range

( E- 8 version)
(✗0-81×0+8) ( f- (Xo) - E , ffxo) + E)
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p-adiccontiuuitylden-sn.at
charge → small change

in ✗ in f- (x )

Def_ f- (x) is p-adic continuous at Xo

if it n
. I m smh that

✗ C- { ✗ ☐
+ kph } ⇒ f-G) c- { f- (xo) + kph )
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Quester : Is f- (X) =/ DX p-adic contours?
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Quester : Is f- (X) =/ DX p-adic contours?

Ex . p=3 , 3- ad. . infinity : =) Canthus fat 0 )

3- adnak /

-1 0
I

10 3
?

/ (103^-1)3 | 103

doze a

, , ,]zz

10 "

g. away |
, , ,, ,

,

a.az#.a,,y-.(i&q)5--I1t5(a) t . . -



p-adiccont.mil#

Quester : Is ✗2+7×+5 p-adic contours?

finite
Yes

,

-

,
addition is pride contemn,

( /

i y unit ,
-4-

I

file

Question : How can we decide p-adic
continuity in general ?



MaghwaipnnsiorIR - continuous functions often have Taylor

expiryf-(X) c- ao t a
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>
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Det . The Mahler expansion
of flx) is

f- (X) : cot a / Y) + cz (E) + ' ' '
= -2g, /E)

where (g) :=÷.
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Mahtereypnusior

Det . The Mahler expansion
of flx) is

f- (X) : co + a / Y) + cz (E) + ' ' '
= -2g, /E)

1¥ . 3×21-5×+1 = 1 + 8 /f) + 6 (E) to (5) c- . -
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Mahtereypnusior

Det . The Mahler expansion
of flx) is

f- (X) : cot a / Y) + cz (E) + ' ' '
= -2g, /E)

Thin [Mahler 1958)

fix) is p-adic (=) / Ck /
p
→ 0 as K → 00

Continues

:1N→zp

IR -analogue
: smoothness ⇐s

Fourier series

/ regularity decoy



Mahtereypnusior

Thin [Mahler 1958)

fix) is p-adic (=) / cklp → 0 as K → 00

continues

Pfs ( ⇐ ) suppose Iculp → 0 as k -soo ,

Let fµlx) = ¥20 cu /E) truncated series

Fw ✗ c- Ip , A

/ f- Cx) - fnlx) / p =/ ¥µik(E) Ip
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Expand : 10
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⇒ Ck = 9k Mahler coeff .

Upshot 104 is ⇐> 19
" / p → O

p
-adie contemn

⇐ > 19 / p
< 1

, p
=3



Houteff Ma¥_ ?

f-G) = ¥, Cn ( Fe)
⇒ f- 10) = co

1- 0+01 . - .

Def The finite difference operator

☐ f- Cx) = f- (✗ + 1) - f- (x)

Fact : ☐ (E) =P:) -1:| :(E.) ¥×÷=

⇒ o(¥iul¥)= ¥ , cutin)

☐ Flo)= C
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0410) = ( z , e . -
,

f-G) = Ck
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Qi Is n ! p-adic continuous ?

⇒ what is its Mahler expnsm
?
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