}ech/ e ’O\" Qw\njﬂm ];ac(vr:,\j Pé.i

[TL\(S \s ’H\e SMP[\] Gaha ﬁg)r J(QMJ {-o fachr
a] \45?/\3 \\ﬂwljf'\{)l'(ef“ &]Z_ X —> A x Mmed 9(

6/\}@} Fime el e%P(«JA wl\j.-~]

iy L= le of cde @ s o (hoel=0)
lets You fador 21,

([1‘“ gfve gou A iufcﬁ snea k ]of‘évfeu),,./j




[t-s‘ig wou b\)O}'l( \fcfj l:\q(‘o{ ma‘ QZBCGVQ/ 7L/\,‘7L]

C 2| (mod ) Compde R-2 7 21)
- 97 (med 31) = %
Then R a@Lm)iE&}Lal [rd 2)
5 R -

=> @’ (QH\ = MuxL le o Al ? ’('
“m 35Jrer3 Fachrs
= 3,? W~ rr,mc C«C‘WZ‘!I‘ A oc & K), (of‘ vv)

nd usig  GCOst GCD(R-,a0) = GC(Fa)= 7
Gep (g3 =GO (9N = S

K
(There's  some  obtails P oven Loce | Next fie...

M5, you  shauld imagine  all Hase (ouete 15 ke
Q\\é) lec l\awe ;\W\clfecfg aG olu(ﬁ’s

SD H\K Oc(o( H\[MS R you L/\ow )\ou o walk

Ground — o.VeNn \\l/\/Of‘P Wow\clu ;,\) -éq?L
Jhe Nam ¢S og ‘H\Q Uerf{ces on ]LM caofe
Cor\jmfr\{ag D are all weid .. 1




Elfor m/\q(\tjsig ?wrfo;es/ 161“9 3[%

“Pseuq(mjms“ f fre

Vertices  on %/\JS Cgcu S II_
Real _nanes "Pseuderyns
- o A [Nov actialy
[\ﬂesl i/\ikﬁ“j Wj \ O Since we‘/()
et i | 2 T s
bt Sor l00-Lgk) 4 " sl #\%
va (ues &L\a\\(, < '3 iy 6"
You wiap around [ )i Y * the
Jo wecd ¥ I "6" Jast vertex
ofher a e : In cyde
hundred cheps. ol (en.
tf)"* “Lq Mij(—” Cq:\ casifﬂ CI«SSI(q“y L:éz
vL OUS 0 «
}\113;,\(2 ;#;e(g-...\x, Coqul'f J"%‘é Adjqc{/\d J 9
nbon X > X MO :

7
with "°7L‘z‘43 Y / .
RS s to shre us

5
\@ 6f5, be cause AU 633«:QH

Co"\ %WQ“JW”\;ZQ 1[‘\4 A"ijmj []H\ere's o small S“AHC/'H]

Ccode P gt a guantum L'l addrs next fine

o?gm&*tm “U“ ﬂ on S qqéfh N eur exa/wp(ez
agping by > (35 e A1,




Actual  n1mes (in fase 9\\ st uden s
A[0000|> = Joooio> Ul o) -
A\ |00oloD >|oo|oo> Ul "2 :/ PR
U\\0000> :l’0|Oll> Mll‘qu>c‘ug‘,
A |otorty = Joooot1> Wi ]“g“); ["0“)

(Uadks lke “Troremot
Mod L“ on PSe“JMJMS_

[We kiow dnd if you sk at 00> =[O
and (‘e{)eﬂ'@“} do (/() Your )\a’lj o(romq( /‘n DML
(Mgs]ler:s\ |- dim. 5‘4(’3 ace, Buf ho chPS U

) Fo&mlre” N s space 7? L=3 hatfio

o), 1Y), '3") are Fef&)?f\cliw(«f unit vecs fa soqe 34

Spxk.
U
Tictwee:! 7 u
\uou>: NJH‘ Fb(e \ ‘,/, \'
Ny >

U ads life rofafion
\"1“):64661\

63 DOO: Jng‘r*C[(
\"3"7 : S{fj«fw

Around O Jhru

= (/H:&, Russio , 14

U dir. of l“o"),,'“,'f/\d‘(z?




@: Le"’ Q be a W\A'ary o9 o RN. Then:

L5 elapves/
“f;’oi\w&s qnqlm\ 'ﬂ Some orﬂ\o&o,m‘ d-4 SuéS‘Mt(eS
wé?\e)é /\,um()(“-u ?‘)\77’)”. on  which a ra{aécj @ 41‘1]](5
0,6 ..

'3 Some Oﬂ\ﬂ' or‘%ﬁm(( 1’4 Sué{«u’; (‘Iﬂ)((sq)
ik O foes [l Rofye]
' ?{ remaning afﬁdjo'\a‘ i/ d w(;{qas

l/vl\ic/\ Q A{J«f'e; (reflects) mf'ke .Qoﬁgo.,i
OK ’{'0 ‘\qv€ f\o 5\4,())‘7ch5 i Some ca(e aﬂ'fg]

ﬁ
(e ot il el s Rty ot ey g o E

Sake of ca
(sanl Undedad  Hhese o owr Uz "Thcren med L
ﬂ/\M foo }\‘V‘“{' However, i knsw a “éookkec'm'/zg
{rick Hat  makes  Hhe vork o 6F clemer... 1
Beohegig ricki Ad I avote gubit B
Dim. o space now

": ) o ;'1 on I/l em /Moez L
Le+ U DO /l'ﬂ‘s E, on C;szf Zuéifs.“

o

U cfoseliVere [ e ¢ o1 s [t
(C-‘b) C\ Cz) ceey CL—() —) (CL—I) CoyCiy v oot CL">
/)(H'Qr i«?:-

- URY (: (WL Wy Wl i) s
A (590 +[198 w4 [y = [0 Ju )+ 118 )
(3 + quu)@lyi>+...-.




((Nﬁw Cb\ed( oor" 4"‘1‘9 flew—--/l] \\S{’eeﬂ‘«j (Whee! "-{'jpe Sf?*b

ok L8] L,

sy {5 roYe| =
HUO

[ 4 /uzu> ©® { >

o Rot 39, 10>
QD reiey ke

zeiml/ﬁ s(ml \ ),L{,?@ l N 7)

0= Reby 107

. qnj‘e
9, .= chm(f [
—17° 16 o
-?3 Cﬂ\" o\(So (,:rl;“( lswl > € 7R ((0=3'L-25) as....
Ve \
ISW)7 ) \Fg( ':Z o), a8, | Cosd0, 5030, o578y 5nI cost snfl
) ~————— N———— \-/I/-‘
e X 3 “L/{,,.;.
sk clo¥ slot slof s
NI N e A V)
Fak Unit  fengh: <Swilswi? - L= 1 =1.J

{ |
(YQB ?b\l/\‘tf IMAS['\Q AOEI\S U ) m?ﬂfll}lﬂ cJoj/j \)U.A’
& U= VTacr mod L on “A | 7_(46!:{'5 ,
Tt effectively c\\;d@f bho R -vectors, so.,,]




- ﬂ “@—\/edmrrug@{—

U‘ 15W¢7" 1\%( ]“0“)@/ N > “cycled down")

which (s %mvaw

i H(?@ = fo Rodation

1 “Z“ ® (o\odﬂwiﬁeb (2}’
/ > \ > J‘; erc/LC ;elﬂ
1 (”3”>@ 7
FYe | ¢ )
[suile o M2 ] Yo k= Rebg o8 ]
o K “és
) (e in o @& ~dim.  Subspce
&c—{ U| FO‘HTS lswl) GTR 6\7 qont B ‘M

Vm5€< HIS I‘F “va(ou;“? ﬁ/\qyée? Tts QLCfr'infﬁl-e/gpo/o;f\Ja -/'ﬁfsz}
o 'H\Q B ‘Mf(’, A\A’- 01065 /fﬁa{' ‘Prove;. A/\qu:j..-

To C/\e&‘: ’ Af{)ﬁffacﬂj . lA) /\o‘}‘qd’es ‘2> A 34-946,.
,‘H‘ W|g> i dicection 0(— avy i|z7) UW/Z)j

(2 True & W: u() l27= ‘5“’|>)
o= 0«\62(?7) wizs » UF
ww 2§ N be ause ‘(;f all s 4y

oule> \\Sh‘“ A “Q«‘&)H”“ B*{veﬁ—\or 's
‘ ‘direckion oF (FOT
To O‘\QL‘( : P\qe’tjﬁf\j u fm«gg |SW)> beck fo (tself alter L step

(and not fewerd.




000 ’Pu‘“‘i/\j ISWJ fn"b Qeuo|U€r Rego{ue/ (w,'ﬁ. (,{,) w[//
31\/0 0“+P“1— “9 =< ALTT . O.QOOOOO-w" ﬂw{ﬁ hgﬁ a,]

— ¢

L |

[ Shodd 4 cnoh b Frgue o L, iF we gob
a —Qew }\W\c‘l\e:j Qj@ﬂ—j @CC«mcj — WA(\CA as WC/
See /Wx'f ‘]L‘/‘“'W ) we on de € @Q‘c}@n{/y ’ ]

E@\A we c[O/H' know (SW,7! So how does #is

hf/(?

1) j{nerql .

Wﬂqwﬁ{le) W on{j fw\«l one 214 PZGM W/W? U{/‘o'h{‘és_
Others?  Why yos, check out - |

SWD = (- 100e | =) oty 0
+ '“ '”> ® N > ‘2"{28( o @ of Cie)

1 /“Z“> ® l \, > RD{L{QI,‘D) <5i- of Circle )
} 11(3'1 O
¢ / Rotgs loy (& of Cine)
+)LI‘H)@L[ 7> ((A,m{,shig%
Circles hi
SOM_ S{u}\ RevRes(lSWO) wwll 34‘% S(;Oaf:)

G = e 04000 (T gerel)




Ccm Sim:‘ldrlﬂ J&:clme {S(,J3>3 "B —vectors” /*ochnlv by

%9( < % o& C(’CICJ

5 ISW,_—\> , {GSJ“ o( (NL\[(,A g f‘O'HhM
b‘j L_Z_.l o,p P C(‘f'Cle.

ﬂfow in ISW07“= J%({“D")@IO?J— {“[”>®/°>+.__,+ /“L-/'>67/0))
\»JL.U« S ": V(@J 6J u’ (RO"'W":‘O/\ 6_7 O) 'acjmw‘./u
Ko
F-“ji" watifs [SW, ? info Re yolwer Resbhlzc/ 356 Ws
OW"[)ML ;ﬂ' ‘ (d.’ih‘s of -I—E ) jw‘k 4(’34 ﬂ

corfrdence
[Thic shold be prety gros o famng L=
wel geb o fhat nedt +re.
St we don b know how o make 479
of Yres (Qxceflf Q/ ~2 (Ou /J 4r{ro><mie(/

rake  [SWh, bul  hats ustfess &
Revles  would st fell us O - no clue
o L.

Theres P b b a
Fiot, let & eSWI{sL» Hot  fhose I

N 1 d 1-d a ('3 We ‘Qu'\e( a’
rotaly p(a 5 (o xs]omm dicdsr . ]

and ]SWJ

5 e

dous ek MO(M/‘M/ 'ﬁo.




@_— : IS(AJK>\§ 4€ 0/““0'\0/"‘1«()‘ I'.e,} <ka ’SUJ> )
Lor J#k.

‘?ro;( by QXQMC'.
iS\/‘Jg7 = \E ( 10) , @0{‘5'9' 107, 20"‘,09' ’07) ﬂo‘)l',gg' /0)} ) }Qazlu_,)s?

(Sw77 < \[IL_ ( (6>’ RO}Y«O( (°)) RAH&GII())) Roi';qﬁ, /0))--.. KO)L(L-I)-76/,0)5

I.;,A:LC“' ] ‘;: ( {L 4+ CO%(%&\ 1t (oS (6&[) + (o5 (“7(9,\}....4—(“@-1)54)
Siale R°+§9,‘o7 ﬂe(q// 81 = “L Circle = ?.E"
z Ko'thg( 107 a~¢€ M/\I-“'VCCS q‘aF ﬂ\glf 351

90: IAW\‘\’ b show 0\(/32 (o5 (OO,) , (@ (3(9,)) CoJ (é@, \)_._) (o;((L-l\G,)i:O
ool (05(09;) 0s(36)) cos (69)) (o ((L-()GIS

Lok o au:Q {3""(0.9.)1 )((5.‘4(39,)]) [5/" (66, J) “"(an((c-/)&,) j
I'F’ W Wemje (C@W[(f -o£ mass) o( L. fo{/r/‘{ G/??W“l

J’ c}rcle , g(qc.u( 6u‘l’ 6j 39‘ = % ATt

A

69 ‘ o
Ky SJ”""%’% Cp,Afr o/’ MasS (S [AJ‘

|20
05 - (»Ag (os -V (€ is 0. d
‘ .
_. (50 woull be #e sin - avege )
i,
4

%0,




The Deus Ex Maching

ﬂl/()é }\QW O/H\onomq‘ 5'{"1’{‘65 /5&],,)) [gwl ‘))_“) /SUL—)>
(A)mti c{)é ij 5 geﬂL (a/ﬂaﬁ"} any o Hem |
(Maﬂl’{ Aot (5‘4)07)- Iﬁ you had /5(4/,‘7 gnd  ran
b faogh Rewlur Resout would  gef
\\5',”,' (/Wl’l«\‘j 013141 of %)((l hicl horeﬁ./{y ﬂooa/ mof]A
+ get L. Tdea ‘)M{' i [ondow  sfete o
RevRes .. /4472%: Jau'/l 32{’ o e KL answer
1£0f a I‘ﬂ__&” K7 /]rc{‘u«/(_t{ fis worls, Lot
“("\U"-'s an  RUen Slicker pmeftod: e know
Ha it SUKK(DS‘ over all lSM&'s.-.]

Q'- (Mhat 15 ]s{wD::E ((Sw°7+lsw,>+----+/swL,,>),7
A& goMe wn:" vec-/éy fzﬂ/i\aJoms, since (ka)‘s orFhonorma|

o L o(f(he, Voo, 12 ) s>

(10, of, b (0530, sin 0., L)

dE (06, @B, - - - R
s

L ‘ 3)15%.?

e - =

— (l)o) - w‘“’*/ %&S a((\C“J_‘I lefl.i/ Peho]v'\/'ng
enbries mut be all —0's ,’




o sk = uif syep o [SURD, [SW, -, S,

- (IV)\A_O/ O/O) - - 0)(’)

SRt
= lu O”>® ,07
A 1

= \ Ooo--~o)>®’0>

S—

e can make fhis!

T/\(/l ?u“ﬂ’/"\s lS‘F«ﬂL > }rﬂl‘b Qeua/w Qess/uzf
T/\Jeeo( (mﬁ Hw#HE. S np;aL Lecture) @1‘6 s
oetpet e digiks of k()" o ynfornly
randem Kelo,lya, - L~

(ﬂ:? s 90n b lef w offrcially {hd L
X [\2/\68 ’P“C‘Hr.,]

e real nare of 107
'S VM+-€5<@




