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Introduction

Math 254 is one of the courses offered for mathematics graduate students at Brown University. It
is the second of two courses in the year-long number theory sequence. I took these notes while
taking the course as a junior.

The notes are handwritten because this was before I started live-TeXing. I may eventually get
around to typing these notes properly.

I am responsible for all faults in this document, mathematical or otherwise; any merits of the
material here should be credited to the lecturer, not to me.

Please email any corrections or suggestions to chonoles@math.uchicago.edu.


mailto:chonoles@math.uchicago.edu

Lecture 1 (2011-01-26)
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Lecture 2 (2011-01-28)

'DLé @’L g ELGIL, Zall it =23

DESC(R) = <Df5c’(x'r'-/ Xa) >a:(xl,---,><n') ¢ L L

T

M ) \3 rwwi‘f'i(j S Fl \ D"SCL,/K[C?L)
e
cfk = Disc K/ (ﬁrc\ %

Nesie /Wﬂ'm) - TM/KVE) N

Eﬂ?jr_'- 4o 1_‘/,

! Tf L./K (rg-doij?l NL/K(QW:T U(EL)

oeGal(ti)

i e ) = o (; )} = ¢
St Bl L, e (o)

N E/l( :NL/K . N(/L
Gahfﬁ edansions

| l//[é G-L/K L Gol([’/{i\ / Y ‘lﬂ

/

0~@L-’J("‘{)o$u4[‘a(\ ﬂmuf ‘ D(‘\@ IP> = ?(Y@‘ G“/k ' g—(?p\) - VB
€ DPIP) tnaves an avkmopiuin 2R Fp /FFa

So e 'je.Jf * lﬂ.bMi;MDr!ﬂL«iSm D(.@’FJ\) 7 60’(@/@

Last edited Math 254 — Number Theory 2 Page 5
2014-11-30 Lecture 2



Ed”\{d l/(ﬂf{\ﬂ,] oF" ’HN'_S Mo\‘f ES’.A‘HL InesHe 3(00{)

TW/p) = e Do) olarzamod P T

br all a6,
Vb uncamitied Hf T(P)p) =1,
Retrweoore, \3@/)] = e(Pfp)
Tho. G oets Savsitiety o e Bfp.
D(F;[p ) one D (P, /p) = Conjuqut

- e

Np=lRl, NT=[Fp) | ° " 5%

G&l(ﬂ:v’/ﬂ"]o) 'S (%L'fiL/ jU\_——Q;uRd bb’ &\foh\]ﬁe/\iuj
A ol F

49 or Frab
[Caitty (BN 40m)

D(T;)/P)/jﬂ?/p) — GlalCﬁy/FFP>/ so Fhot

pa A s uﬂ/mmiﬁfed/ T(?/]J);// L o 453

- o/;w!_u{. ,@(Q/V*L.-f— o ﬂﬁ/p) /Wﬂl fﬂdugg_j %}0

o [Fp,  Ths s duca  (Plo, LED) |
¢ P/p)

C(,t”(d Hu Arin SL,M*OD].

Last edited Math 254 — Number Theory 2 Page 6
2014-11-30 Lecture 2



omee. 0, T, /,:1 - (¥ /p, Le) od (Wz./ﬂ; ‘/k)

o0~ (Dr‘-)dfj oM

Sfa Fl CJQ-H/MIMS a (dj))ljiﬂfr(p-l (ﬂ,qg; (/D/ z_/t) . §'L//<

_—/‘v

_— lc Box Thet an
L AR &/[C abllinn (F/ L) € G’f/fa Y lﬂojx miaf% A

A(-h\f} qu L/Lﬂ( é"(’i*?,.//'f/v\)

un
(, L’/") . 1K =z G'L/F_

(Tp; e ) = T (P, L/K)

Tur , Cpatof cless Fld frcory )

LAt avedrons (aad 2 K i3 botally inagive. ,) ,

3 o it C émamcf) < Oy Sut Tlot
Lt xe&/c/ «z [ ~d &0 Tty /04(555/%)’*/,
()] nss gue e )

Exomple, -23(%6/@/ bl Q0D R) = (20T
(a‘fz, K/@) = T (9.2, ¥/e)

(p’&/k/@)( <y =3] MMO

Last edited Math 254 — Number Theory 2 Page 7
2014-11-30 Lecture 2



ARk .
e 6%/?)" : //% i ’Bf?;ﬁ
T N .
(Hu #/ ) 23
Ths e actoaty Ve (02, K@) (12)= 5"

so oz, ) B =3 s GZKR)=)
F= G =) mod i

Co N 13 NaT  Can cbuator .F b oqg,ia')ﬂf\n}( 2x:}en S0

72& (oots of Um#q werf /‘C;’p,ﬁj JSs Lrﬁefo Lae b J{’"ﬂ!ﬂ‘qj

Qﬁwum13'7rammq

EPD\MS ?E b8l nfg :EP(NS P ”@Z ] @[L)/&) “!S

Last edited Math 254 — Number Theory 2 Page 8
2014-11-30 Lecture 2



Lecture 3 (2009-01-31)
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Lecture 4 (2011-02-04)
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Lecture 5 (2011-02-07)
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Lecture 6 (2011-02-09)
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Lecture 13 (2011-02-28)

'7‘ I 23
|
i
=)
/ € /
& ]
\V /M
y 7
I
=
i
N [(
Last edited Math 254 — Number Theory 2 Page 50
2014-11-30 Lecture 13



(v (lere ot pbedion CE(O‘J("S H%[(’}N\\r ; @,;D

|

God, lor sty Uach Sogac 0 MOIN=P—D ,

Co .xp.g‘(,*w'ﬂc) ronmoroepiricsm S J ‘ 4 (@, 0) ‘g‘i }/\q‘ L.r /61 ,/\) y

’(‘E‘f‘(»j“'-fk \ on e Xxeit 5"’";""’{.»_/( U T4
|
g f 5 Pxact
@ 0 =2 W6, = U (6, > 1’ (6,0) = M (6,m) > -
. o) .
Al @PF M 5 covnduatd o, U [6'./&/'7"'0 4. 7.//’} 5
E qu'/G}\f‘) i3 fFJ{._[\qu' “
ﬂ y M ~—2 MG’ = }/lof\(r(zl fv\j
~7’»’«Lﬁf_ ¢ reSolutor - — rz——’? F'r_—> ((~__,_> 7 —2 o

(At p‘_- ~€ [—f 2L ,Z_ —roddle < 0\,\&[ a(u{,' 1 :’L’IJ.'L;G/"/ ,m)

)

\

gt & cople (foss o1 Z/)

Lo

C7 0 Homp (B, M) = fon , (B 12)

HQ/(G,N‘) & CLW (ahﬁr--o\o% N e
Leor ( HuMJFaVM“‘P) — Honng (F,u, »‘V‘\\

Ao (Hong By 1) = Homn e(Fq )

Last edited Math 254 — Number Theory 2 Page 51
2014-11-30 Lecture 13



AYsirect  appSense =7 [ong €Xact Sequtice

kas (Home (Fo, ) = Homs (7,7)

ng 4 [ !:(r(ﬁ', M) = 1

/

d —> F—F

2 270 e‘md/ O

0= Moo [Z,07) = Homg (Fom) = Hom (Fip i) O

L1~ i =) iy 6 . ) LY { AY \
fo Mo (2, 0)= M~ = K U‘[Hdmﬁﬂi-;/ w PHom (F) 0

/

~ [
so . H2(6,2) = v/
i ﬁ,} (D { e ( ¥ \ [AYAR i ( ol v g L
- c . } ‘

Lot = Homg (2[6) X) Wk Nbe an € podite.

Homg (V) o) = Flom (v, Mdmg’/?[ﬁj_ﬂﬂf\/\')

# ’(\ / (01— (o1 ?%mf‘j)

Hong{!\)! P\) o
(ot gla){26))

o L ’ Upn g/([\j ) M) = l/[D/\/\ l /[\J’ A 3’ o oA —7 ‘F‘, -—> /-i~f Zh -‘,a/
sme fl F (O Lotr oot i 9,040 5 [, ;:2“ /)

i = /4

] 7 . T | — 'nt_. \"‘ - '1’- y AR
(lom (= ] =t 7 /é.) (A ) 7) p S Ha ’f."-‘; W 3 € e s
| i '
|

So ¢l a1 v e )
Last edited Math 254 — Number Theory 2 Page 52
Lecture 13

2014-11-30



e Alligns 5 " Ose = M < HDVJZ[*J, M)

o U J,, Mo [(Y Foaty of’ff‘;j
6 %N\-? Hoag (ﬂ[{)"h‘)%N\ o .

§ >
NWrie, w') =n*"oeym ) (v 17

. I # o
\-?Q Cayse qu(ﬂrﬁ) | (o inced ) -3 }'iq [g, P"-) i f’[%_/&,/f_)“‘) /’/ _/-f,.rm"«dlcig)
It t
. 5 O

f ) ) /
(_\1 [pmen S 10N f-,lf-']f';’ff

Dof. 2 (o1 m)z PG| Harr) = 46) £ o B0
flt oy cleS . Sre [ = robovade _

a )
5’/(:’//‘/) = {’(" "f‘”\ 9 M EMN S Flie. + %
: . £[) > ) =
e fiaed &'(&}m\) i 2//6,4«)

2./(6.+)
4'06,+)

bt feve H'(6,0) -

-3 (2
6&,& DOM— N> f — o et ik

i U Gt W e 1_7 ;/’G,M> — -
‘/-0/1\ PQ ?6/ C[/‘u:.‘.hgr & NS ety g{ﬂ)f’p, /f‘“*{‘f

=1
o —> (o) - )

Last edited Math 254 — Number Theory 2 Page 53
2014-11-30 Lecture 13



Last edited Math 254 — Number Theory 2 Page 54
2014-11-30 Lecture 13



Lecture 14 (2011-03-02)

W

Last edited Math 254 — Number Theory 2 Page 55
2014-11-30 Lecture 14



¢ . .
[l Cobaso f A — M - v )
6 , L (6, N2 H(H,
g : I \ ¢ i
. G Tt falu L) os2 B, I
\\ (’7 y

G — /)A. ) — }Vf\ 3 N
Last edited Math 254 — Number Theory 2 Page 56
2014-11-30

Lecture 14



) —/" .‘(_ o gi"‘- .___’ e
i oy /% pH) ks /f/f ,«} ' (H
(
j( r / 6 e .L.‘ . g t o
2 L e iy (e S 5 M il A e
=2 b/~ M e pn Suppost__cfec) K <
c(¢) —
i ! :_'/ 1 (‘,\\1 SJ , (4 ,n))
G AN ) An z/()’t_(’

[ / /
/ ‘fi‘f l/ w1 C r 6 )’/\/\ / /f]' f'{/[/ A‘. J/ (4 o
L/ h c C/,‘{‘ y; ( ‘V\‘ / o f‘b AT [‘\v‘ 0.~/ C LJ’,' D
e 7
Last edited Math 254 — Number Theory 2 Page 57

2014-11-30 Lecture 14



0 —> W '(&/h, r-’*“) “5 1l Al Hilhe) —

i
Spacts J04 Ll
L
[}[K Gq\/\, C-)_/P 2RV »/} (1]
A ( LY ﬁ_— 4
YL 0OAA~ { -\/ fgsl/ { ¥ { _‘4'\ //]A/‘)
Last edited Math 254 — Number Theory 2 Page 58

2014-11-30 Lecture 14



Lecture 15 (2011-03-04)

— I = F \\_\
v y
)
- >
\ Vi p
J\x
7 ‘
(“ P,
{ ./ r
Last edited Math 254 — Number Theory 2 Page 59

2014-11-30 Lecture 15



‘_ { ) 5_,{, he ¢peetce | AL L;(AE? - ) (onv U{z 23 o
fre (f(wiﬁc'\ fJuP F\ ¢ @ An Svita
A A [/“.(/: S P (\bn/ [ A SC_/{ J (5.:' 0l ‘;_)Q/J_{ m ﬁ(o[}rﬂ\

/\(\[\f\Ji\n = - ')/si:

‘ . I ) ]
Suf' {an *‘{ A (\//\?' | g E i /’, ]

2

Serce ~Hocherhild  Speclu|  Sequace

e = W {6/, W (m))

vf?’,i/"'f

be S 7
£, ¢,

| Wf( b)) S 907, i

LSS o ot dp e

———

W6, H' (i ) U6z, w'in, f\\

i
T,
W&/, W) (o Jg\_p /f/' M,
—t ] l' _____4__,,. o i
(sm ! G s
: (N\ \ . !J\ . Tow f‘—pr_,
3'1"%‘715_‘&Cé; |1 —t_o
Last edited Math 254 — Number Theory 2 Page 60

2014-11-30 Lecture 15



; .
(J 7({.’"1 { Ue s (UT(H ['f / ) fr/l I |
A G ' ‘
( W \,1\/6/{/:;/\/“)
| { ﬁ—. /\/\ C /
ﬁ i NP DS Sones 2

hS If 1 . ’l ' A
> C J R /'f\ r ( l\ ( '.I_r [
1 Ji
)\ . &/1 f ~
"\,f‘ / /\”:) (e f,’j/’ 7 H o, M ﬂ
L/Q (" N~ A2 ;C L
X / Pe /(s /
I
( p o
( , R >,
/ £ y £
' ; gley, U 3 =0
Last edited Math 254 — Number Theory 2 Page 61

2014-11-30 Lecture 15



Last edited Math 254 — Number Theory 2 Page 62
2014-11-30 Lecture 15



Lecture 16 (2011-03-07)

Last edited Math 254 — Number Theory 2 Page 63
2014-11-30 Lecture 16



ks, < (C’cf\) LN )
o
g Iz ~g(e)
0 Sy
e R R
C—~ 4_ {? o O_('J\
gl
= g s
—Y C . '. f ) /

= | 'P \ {7?[_@
N & b o4 |
. ‘ i RS
2= 208 261> P 0 )
i |

7 A
] L~ ( "‘"’5 j l [ ’ / ”/ |
\ -
L =t
Last edited Math 254 — Number Theory 2 Page 64

2014-11-30 Lecture 16



Last edited Math 254 — Number Theory 2 Page 65
2014-11-30 Lecture 16



Last edited Math 254 — Number Theory 2 Page 66
2014-11-30 Lecture 16



Lecture 17 (2011-03-09)

Last edited Math 254 — Number Theory 2 Page 67
2014-11-30 Lecture 17



’ e Pfo'{l(*'w-ﬁ_‘ | (\/\ e C (edd\ |

Do (M) - TRME

L M= _J mH
| H4G

| V\ O? e

D ¥ xem . Salx) =G0
é /

® L xm —mn (S CoNFinuoy S
(zT/ %) > ofx)

\QQB s ’\[\ l'(/ Ce 1e Cl A (
[!”" o fos 1h Jopping Vol fe 2
G Az /‘//; )

d 35 e H S —nrod . le

Gty . BURK) by i Ko B

/

GLR k) Heos x,

(D\ragr, d frf)\.} 5-_5 —Pz’"( MM (-Dui‘_j
= — | X T —

LS LY

e
W = \([\f\. .
/ L0 M

\

went Ao oae MY (6, M) s

o'[f}f’(?; i ()-Pc"\

I!_(‘ = Ve ((7%(5;} Lone

] /j(lr\ ok G

fonde ipde ¥

= G/

844

Last edited Math 254 — Number Theory 2

2014-11-30

Page 68
Lecture 17



Last edited Math 254 — Number Theory 2 Page 69
2014-11-30 Lecture 17



“Thtortn ;‘K/@g? A W son My
Q(UZ) = B/

If C»’-M_u- Koo = Max \.»r{ Jhed  eydensnn of I

D el (Wl o )

@) cse afletpn /Ni‘fv el

M2 Lok f ) eeens M 6ol (L), MY /

‘1/{ i [Y (V‘\ rMans H 1 /? ’41 Yl \

% Lspeel€) )

'\\
.J][_ il % s t b
0 = h' /j<ﬂ.r/z/ ,.'("ni)g b ’/}///(//L/ *) f Y //K/(‘{__ ¥ 9_
[0“(1 Hilbest 40 ':> Nese e cl O " L(_;/ {,’r ) J f‘/‘/y’/.f’fj

Sl K e B S /L/N, >
SN, b AR
e B [€)= W ioe J, K ) i

A A ‘/,T i
@ (= O DK — "2 >,

ety v R s 1o g7 B

Last edited Math 254 — Number Theory 2 Page 70
2014-11-30 Lecture 17



Last edited Math 254 — Number Theory 2 Page 71
2014-11-30 Lecture 17



Lecture 18 (2011-03-11)

Last edited Math 254 — Number Theory 2 Page 72
2014-11-30 Lecture 18



\ — ] i DK —J [qlf/ — [,,_[Z — A ] [+ PL}‘”\" /j;) St
o N ,\7/—“‘-‘\\ e -
< Wpo : i
S jsomo 57 Thn? BN e 4B
Ty ghoes MLk 1 p) vk, OF)
bet . (o]l 97 ) =0
P T O

N

Y i AP acl 1 ‘UL-‘*{/t“?O

[+ a7, > & mod P

> ,l F 2 _ﬁ ‘r“i[r 1 'r’ _Tf’rﬁ = 4 /ef- - .'.[cj :T’ /_f A e
e LT
(‘ /./' ‘ —f'-' = J )
[/f (1"(9/ ‘[‘--5.1 /( / ) O v o

So M (lh, 1+p") s iodeppndes of 7

|

| 7 A 4 ] § T .
A2l ( 2) 4 ] _ o 300N g

(/ S 'DLP f . ) 4.___") (/JI/ of > (A LAs p7/< ) ‘\l___/jfj
l F\c{“{n)—f:f’l;{ c— @ N ]

K K
e J (S
L

—

v }——-) l» J' b } e i_“)

L

Last edited Math 254 — Number Theory 2 Page 73
2014-11-30 Lecture 18



Last edited Math 254 — Number Theory 2 Page 74
2014-11-30 Lecture 18



| S L
Mo = Ml o) | ball) = w' (/e )
S Allepy) | SR (W
T p = '] ] (P{L) | VN; [{1 [/'(nr//(-/ Z)
EER Y (C9[) e H'(_I(-N/V,d)’/ﬂ
o =5 (i

Chwde (TN < GUR/E)

all M oo Ayl oy FAilbeg G0 5

)/
101 / i v ol
g2 aflotivn / (ochiics en 11

£
—

o W, LS Yk E) =5 1
v, J/S [ 15

Last edited

’A/'Z/A/‘L’

—> @/3

3

Math 254 — Number Theory 2
2014-11-30

Page 75
Lecture 18



L "/, ¢ 3'(-
4_'/ ) ./.-"'
Frl f /f‘]/.
/ =
[ e a [l \:

K [// / /‘ - - |
i yra I
1, / -

Last edited Math 254 — Number Theory 2 Page 76

2014-11-30 Lecture 18



Lecture 19 (2011-03-14)

Last edited Math 254 — Number Theory 2 Page 77
2014-11-30 Lecture 19



,P_L'_‘Q ‘(’(6,7) = _T/L_f(:t = éaﬂa - A &;/6)
A== < o pd (\(/() @

ke horology goops G- w

—_———

Lt N= =5 e 2]

0Ch
- AN
P UVl m) = H Y w) A
et N s
H /frﬂ\ i M/N/\A

St 3 H
M7 ) = ey (e —M,)

=0
y\
M=

M%@((’/N\): /Mq,/@/ ) . g % 2"

i « f
lhon, OImdIn—>P—>0 G A [ing et sogarca

A o -
= 0 0 ) > N0, N) > 114, ) = 117 ey )~

(\i&cf fo  Chocln

/\/( 2 A 5 A
h b,n— 4l "
/ !
e 5 ( 0, v pﬁ\; i o B {/p; o

¢
?)&: p/:f-‘f_P

Chopse  ne N wajn M/’ Lot )g srjecting)

Last edited Math 254 — Number Theory 2 Page 78
2014-11-30 Lecture 19



Last edited Math 254 — Number Theory 2 Page 79
2014-11-30 Lecture 19



(7 &g f._,/‘J’r"ﬁfrf/
i_:" ¢ 2 o L
\L’
4 N U .
_,2 /‘ B 2 l{f(_ 0 }
l \ / j’/q \ B . /_ =7 Z )
Ir I/
{/t - (/f‘ /7 l(_//
f / ) ) %[ e 1
W - /%
G -
l/r( ’ gk fl ) A\
‘ =
Last edited Math 254 — Number Theory 2 Page 80

2014-11-30 Lecture 19



Lecture 20 (2011-03-16)

A

Last edited Math 254 — Number Theory 2 Page 81
2014-11-30 Lecture 20



— b= ' Ik /fc { { K' :’ Y c\,,‘“- 'E):'_ :/" { 4 y
Na o oot \
W loe ) =5 h" o, , Co
T“_(‘i 1.6, g,
4
! /
<R v U [ ;(_/
T =
(' ( \‘j\’ ; y; I r lj’
/"' ..i' y \
(5' [ < ‘_L"_’r__ 4AJL/}< o N ' !/ \
- Wb
( o a & f I/' f_ 2 1 1/ 1
{ £ \ \4 /\ y PL & [ ! A . ,;
f'\J L/;/ F{ D/L/ )
! = ~ 1 E ~
SPER K’QL// i} =3 /*k/z — K ) =1 /(T?/L , C-LB
( | 3
) J " "/"z/( f ] " e j J My
‘f ‘ R e
\ br(€©) = IC) == "2/
1 T \ .7 = N\
e (l<)= H /& K/ K )
Last edited Math 254 — Number Theory 2 Page 82

2014-11-30

Lecture 20



Last edited Math 254 — Number Theory 2 Page 83
2014-11-30 Lecture 20



Last edited Math 254 — Number Theory 2 Page 84
2014-11-30 Lecture 20



Lecture 21 (2011-03-18)

Last edited Math 254 — Number Theory 2 Page 85
2014-11-30 Lecture 21



CETMECE o ESTNGINY 5 NSO ECTLIME S WY,
dx Z»} =00 f / e, A
Ly ROy ) &
Pigp 7V € (O \ N=-¢' =Ty 2y
p =
Lind- C ¢ (/'/ ) B o L Qroyd
| l-;‘l A I‘.’; ¢ Va ; 'q \‘.
451 A | d
t—(\( fvf._-i ( /]‘—({b‘\’
{ (‘x\{ H J\}H,X/ p R
y _ ( Q
) ) /Bt 54 Yy e %y ‘
Last edited Math 254 — Number Theory 2 Page 86

2014-11-30 Lecture 21



Last edited Math 254 — Number Theory 2 Page 87
2014-11-30 Lecture 21



[ 5 (=’ /
\ Hev d
i
e L~
.E_ [ /
. /"
‘!- [

| / ) } ".? P I
- ‘ |
on | -f &
/
[«
(
/,
Cl

7

Last edited
2014-11-30

Math 254 — Number Theory 2

Page 88
Lecture 21



Last edited Math 254 — Number Theory 2 Page 89
2014-11-30 Lecture 21



Lecture 22 (2011-03-21)

Last edited Math 254 — Number Theory 2 Page 90
2014-11-30 Lecture 22



6[]( ¢ | ,’,‘p ]

T,

'0) 5 [Pu] = Q\U

f
(M

/(!p/)rrﬂg R

O,

‘fuf/\(

.0’“1

0\\' Bl P"/M Sl | e

Fle v)=0,

. ("- N = o = i C‘D 9 & -

C v Che /_)

e

A €W = Zpag < T2

/

@)

2[T 4 abn, s Oboralli,
/\/f/
jt JE\/——

S JP 5

Deop, Cheo(f)=0 o Pz”ﬁ‘,-
£yl xtabwr 8 (S ad afl Contr m che, ,?\
o ERYVE 249 > Yz
L Petlt)y & 1h=r3 & v 4 st af P =
<k =D & ;:ﬁ = 0.&) y= (0 deg "1/ #o)

{

y ':gy?-; A0 ok F;’/VJ) C G

R fx u) o V"”‘/”/M-

— il 7;,, . Q.E,_.: =3 i u : = ‘ A

i Y =X 7 AX 8 - arhe (3?&4}")} 2 1,/

b S 655vned O curt C (on-g f P )

) =3 5 “ ' = - i

Q[’l)' ff)%}” i(’(-’”)((‘(f)/"*\’S'
EAY T, | L Pia<rpool ks oo
£ — for S, or = _C?/?'Q X fZ?/LZ

Last edited Math 254 — Number Theory 2 Page 91
Lecture 22

2014-11-30



- ¢ ’ i ~ 2 e 7 —
b dets v E0n) = 2oy < Doz

6 CT‘J fﬁ{? B d /i’:A' e ;/]"f (é[,ﬂﬂ.j)f—\ G[ {fﬁ:.;f//’,n‘z/' "

a L= dineasivnel reprisw chin : é;//c

A/"if il bo Tl /" dintnfits | c&p 3 fat

iy —5 A [ (s (:) )

> / & n/’/‘

0

3

IK{_// /?\) . ///'( 3 g (x,4) €& [) )
'(T'f‘_-//ff—" Vi £ K / €/m] I sl c» X//;[ ﬂj> S Galory
Gkt ) ) > 6. (Zr2)

lrtur Myari- i) Toce

. | 16) .
/R gK o A E[Amr) Fan i

;._J' 0 ) Gr ) M '/; . IO Mecya

-

Last edited Math 254 — Number Theory 2 Page 92
2014-11-30 Lecture 22



() w1 Qe
[0-‘_ L,.-i,!‘ ColnoNe
;‘l_/ "

I

P RERET A
'- \. BV: s’" [ — \
E(KE) ((/'
:\C <’ L (8 J{ 6‘ P/‘K_ vl e | p
o fog

(] /1 /\/42/!1, t/

éjn O ) 7 U 1[5 e LR
!! re % U ’{ [ [ﬂfi(‘ £ (‘k\ o Shee 7 ’f" i'{/’f ‘ &L(_./f)ﬂ a7
[: (,;J i :.’{ i )l -’)3/\,._
( ,‘ K J Ll aug € (i@_,f rf: - /'// }
Duppose €O 0 gty feniie. ELr) f//»\g fonide
(J<)o i E() ~(r) 0
G > FEIED €Y ey — 0 )
WE(E) /’Af{' g
¥y v ’
\/
~ At [ - o
O LT O f(: AR M(6 Ee af l) H {({ﬂ / : [MJ>
C..{ﬁ. (o)1 n ar Y P‘ vF af Tl , NS Hve f;:vs/)
J[;f N e
'g f‘[ 1 f s . - ) N
0= 1 (e 0D Wl e))E oy , B

Last edited
2014-11-30

Page 93
Lecture 22

Math 254 — Number Theory 2



fd,// I/éfff/,-z/ t )

“J ) [m)=o

~

)
\

Last edited
2014-11-30

Math 254 — Number Theory 2

Page 94
Lecture 22



Lecture 23 (2011-03-23)

l 5 e L] 3
| V C,D ’ ‘:.A\; ALty 1 42 0 ove o \ || -—ﬁ S = L
| / , r -

!} L()f'/. ‘ e |- € ¢ 1= i{ € Cuse [;L-{— E_[}-J 2 £ ("( ) ‘
adiall : NS ok - ey L
. i LN o = 2 . (_ : Llf o (,kf,/j [ x gF"g;‘/_’ ¥ ) / o e ‘fb's J & /\
I 1 p ) " ) ¢ , -
! !l Glso A d f’{ o & A / vt glead, bt te dor 7 ( 7 )

M

<R {(r“/)‘“*’ E—=E o

.‘ = g / 8 5 1
L o ,'/;E.('- ) S H (e, éﬁfj)

f /el
1B f ey ol ey 200
‘ > ofR)=

[ 3 - a7 ‘/ ¥ \ / 3\ |
“f-/! ,\‘ ;\ “rl/,»g Y //., 31 i < = ky — H //(":/f" | R ’Z} /,K )rﬁ-‘}
T 1
6 by Ton Go

P

e T i e jem )

/,L-»b"{" — / )//é ,,\’. v ‘f . ol [= \)‘ /c_' f__) 2}_’;’2 L/\,--ﬁ L 3
’»,TCLF.L.(:, ,q =

4 S0 P B LS 0. S e ——
7 L oél w(f / )

Last edited Math 254 — Number Theory 2 Page 95
2014-11-30 Lecture 23



Last edited Math 254 — Number Theory 2 Page 96
2014-11-30 Lecture 23



loo (et o @)= , G onk

LSt

("7t Mg =) = anls=)le) = 0
o’(’a e €[]
ELT) cELL)

Pop 2 . jo dibneg L= K(I)'ER)).
Eix &g [m) El9) | wd G F=K(&) .

& 7’ =~ 3+ pv+ 0 B poke oo R

i) 7 o d )ﬁ a Sl /1 ) % ot F - 'jfy.. [ )

Pl elFa , &4 =<*1hx:7
£ 15 aq elliphic Coruve /ﬁ}ﬂ' <2 ,ﬂ%/‘* o a4 27-8")
| r =N ,/—-\;_,‘ »

G
g
—

Last edited Math 254 — Number Theory 2 Page 97
2014-11-30 Lecture 23



Last edited Math 254 — Number Theory 2 Page 98
2014-11-30 Lecture 23



Lecture 24 (2011-03-25)

|
6—00\ i .

J

(r-{ on\ L 0'

¢

k()%
f/ Lot ¥
: .f"[ﬁ)-” Joe G

PIAN AL

I< ( T [f(K\)/K 5 finde .
e ﬂ}(l\ ) g
g

o
(/u"g.f DYOU > oin-nt

v j’ - ,'i' /
‘ /\ e sk |
L £ 4

&) K (E])
N Lt Qe E(F)

/el] =3 -25

e
Rorsersepiniion ELE) 2 ElFR).

Afnd, e €)= EF,)

T (2915 of unthy pagin distinet”
: A6l }f‘
2 Mo ) (ntie Lot 5

Tou €G- 10t 9,00
R T s o i)
4 " / p 2’ ot (/ /| 7’,/‘(“ N 60 /\,;‘

s \ 7 s
O // //7)7!//1.4. (j/‘) é/ J / , o ﬁ %/,_/\j/h‘aj

o rese

n-e [3 /‘/N‘A ’ —f,‘,u/-
P)/f( &  vnfen ;rr

td o .
i 8 € EE) | Fhu
/ = \;j @{ f‘; s

Y (VLN

s« e o EEED), ¥ . T

o () "X pod P T - fo €6, 0(T) T Taod o
[ 66 et p Ye§ =/ v/ &v/j?cef""f;

socty ot 33
28

D=7 € kes (Ef

o 1
@It}

L0, Se, I o

Last edited
2014-11-30

Page 99
Lecture 24

Math 254 — Number Theory 2



-‘.’T { [ e " , N

L) W0k, sy o

Le [ “(? be
| f(/!J ) £ f;p\ o ()=

w (0 (@-06) = (s

]‘\_Jc e

N
]
2
5
@)

2) in K 63E () /K
‘/. 0. d 17 o > NG

o) —@ = s &
/A -_ \\ — () _[r\f f ¢ - 5

B &

Let 0,01 € 6(idz)/)

Last edited
2014-11-30

Math 254 — Number Theory 2

Page 100
Lecture 24



(V@) = o (B+TTN) = R+ Trre(Tr)

_':'—_]—,~r Sree ((M]C&{V)
/@) = Q1 [~ * Ts

ey ' , SR, 8 .
<{/[:“v_’} y L//@ / ay '{ . Se4 (\’,( E‘sf:;v(_g f Y= 2

(o4 L= tax abvelio @;_J,:;gw.«_ F K af e\ foru t N
u'.;;/_m,a,;;gf_; A 0.:1 7Tl S ”TL-&_ g,,//( 25 f.mi-(_

. ’

P T e K/R 722, fuck

e — ! f
M = Max  abelion €xleson of K (f exporert m
Ton M= (YT | weK?)

W ol The Lol e ex/ﬁwd e e :/L’J//v

~

€ of The 7
WLOb ) on assme fou CK.

C

f' - {,’&/'j 4 5+ gt 0 a (_,){ M Uﬂfw }'{-';CTI O'-’_"IL— Idg |

EJAE) et ot L famee )

7

B e e b ol AT

N
A

Lot T bea vatorice st p [ic odp(T)=l) | 5o

T

3 ek 4 _ﬁr 7 = )/U ___c/_(/mr A K/,Vﬁ') b Lan (_{pr
; = ™ \ ofc p(;ﬁ'\

=

Last edited Math 254 — Number Theory 2 Page 101
2014-11-30 Lecture 24



Last edited Math 254 — Number Theory 2 Page 102
2014-11-30 Lecture 24



Last edited Math 254 — Number Theory 2 Page 103
2014-11-30 Lecture 24
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Lecture 26 (2011-04-06)
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Lecture 28 (2011-04-11)
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Lecture 29 (2011-04-13)
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Lecture 30 (2011-04-15)
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Lecture 32 (2011-04-20)
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