Moty 4400
Wee \\flTuesJouﬂ

Fe\'mm\ ?rimes

Thig weeK: 2 uw\ico\’r'\ons . :Luaulm’r{c Reciprocity

. T\r\u(sc\&a ~The Lucag-Lelmer test
. oX_ o, 7
(W\nen i 2 \ Qrmc' )
See Week /, execcise 3/ .

« To t.lma — Fe\'u\o\'\' Pr:.Meg

(S milar idens o Lucas- Lehmer,
‘:u" S'umr\q,r).

Tn both we will On\ud use @uo\elm’ric reci?racil-”
foe =3 — ‘pvfls case wWas juskFied complebely in



e Week 10, "(:,h::rsém“ video!

DefFinikion: The Fermak numbers are Fy= 274,
Example: F,=3  F=S  F=17
F,=257 F,= 65537
Fs= 4244467279
F,, ¥, Fy, By, ond R are grine.
Fermat conjectued Fy s alwags prime,
BUT TV FACT,
Fs= 1244467274 = 641~ 6700117
(Evlec, 100 erce e \:u;x)
T Sack, ow we Bink  thab mosh likely

‘:;\ 13 l\ﬂl' ?T\ML foc Aoy ny4.
\‘zav\“‘ S-gen

I\n ’U\\-e‘-eshf\a Fu,\—‘- The \‘uu\ar N—-Aaln <\/



< il ulh Sl edgs s
compass i¥ ad only i

N\= ZK P‘?l - ?‘- wilk e;

dishinct  Fecrnal Qc'\tv\eg,
(As\(eé \0\0 w\c_ie:\)r Greels , answered \DU

(900{; -\'Ww\"ze\ / Moéern ‘cspecjﬁ\m via (7l\‘vi$ ']'\\carb—).

Word bo chek & F s pcime b
bevke Yorce becavse  Fo s very ‘05'2).

Fa wos ~ 03:2%  digiks,

T\!\Eb tem LPC ‘)'\ l\\s TeS‘\’) :

Foe N2 [/ el
Fo i prime iF and only iF 37T = -] mod Fn.

Example: F,=257 = 2% 4|
To  Uge {-(sl-/ need "o Car\ru\-b

=50 37 med 257

Svecessive  Sfuares

3o 4 ned 257 N\ Wil need b



28] md 25 squnre 20|
3%: A Rres o
=g W) 257 Oheck

331: 14  me 257
=<6 mid 15)

3IZ‘3:_ -] med 297
Se F3'=ZS7 is ec‘.mc,

.S'US)"l?ica}ion For Pe‘)'m‘s LeSl-f

Firsl ‘naw~ i F‘\ s frine, 'l")\('\ 357;3') MUJ Fo.
Fa-|
372 (2) wld Ry (Ber's Beals

Fre Mo Legendee
q.¢- S”MLOQ: )
(2)- (.&) - —|
W/ pn L3
¢ &—\ g 'Z?'n"\'l Amﬁ Syt

F“‘: 2'1‘\‘\_| n T S
Y \ rL"Lf\ when A2 \ F_A: (22“")1 _IS l \ 3 S \,
22 ned S

€.\

Second WlF: TF 377 2| wd Ry,
'\'\u\ F i eetme,



Le\- \oe, o Pr'me. Jivis'm F
So e?{ Fr. We will  show PzaF,\“
=) Q: F(\'
Siace f\ Fl\ ) 3&3‘:{1'5-] Moé 9
3 N G*-1)
So 'SF—“"—‘ = 32/1': 'S:T__E:_)_ Med P
gae 3% =\ adp

C\a'\m'. Ia any 8\‘00‘) (, \'\: 6€(, is such “u.l‘

/

L K-\
g = ad o' te,

hen 6 Was ocder 'ZK an d &U L‘?
in ?a(“«iw\o(‘ ](7\'?. ZK,% nvy.

. - X =20 CUr s LA )
A??\IGA Vo G- W\’/ 5:’5/ K 2(\ 9 }

n '2_'2 Y)O"-'ﬂf'-
we Fial ?-(=\\(:e"\222
S0 e 2 ‘27'“-}\ = Fn , S destred.

Tus:\'i‘}icm\-ion of claim:
@IF =2, then oré@lm,



So oré(b')l ZK' OAI‘O Aivisws e

2" B acK, But 07.":6
K-a-\

foc n<K, Pren (67'“)2 = 8?.&-‘: e

Keo-|
A
e‘L

bul we hae assumed i )}
l\o'\- “ae Cascl,

/



