Hensel's lemma

HW 8 is posted. As usual, watch Zulip for corrections/clarifications/extra hints.

Also posted: notes on extension of valuations. These give a proof of the existence statement from the previous lecture
using ideas from functional analysis, without separating the archimedean and nonarchimedean cases. (But | won't go

over this approach in lecture.)



Reminder: extensmn of valuations
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How this applies to number fields
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How this applies to number fields 572( o~
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The missing step from last time “ |
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Hensel's lemma: statement L& A boe
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Example: quadratic equations o ML
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Example: roots of unity § //<
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Hensel's lemma: proof { /%) éék(xj fij%
P g hoedy i) & ooty T St
o 90°3, both Grates

<1
e 1, 4./ Ty S, 75;7)% A T ajo—\-é%&\_:_j_A
ST

N ﬂ/L\| §t7l( ﬁ'ijﬂ Wru/( 71 y(,) j/—:/((’ji/
(w/\%aheﬂh’/l\

L\| = Ly ol Ty

A Eeabh (o D)

/:/‘\‘}t" ! \ ) ) -
(?,17).—!—19,’)7‘ Pﬂ/?,fﬁKC\Xj ;/L'/ijlﬂh” 720/)7’_1’2%)3 /
I %7 m V“;I«(’f}' :_:- — )AU
T G =

hi,:
Ve M/L N t~bhae TS g P/—_Z;{\.J w,/(jc)



From Hensel's lemma to the missing step




Newton polygons
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