Qucml'um Camputahion : lechre S

S ians Pro\o\e.m
. Cla%«'cd wmeiod(s) o@ resdubian

. g\\mou's 7(4“«"(4“ a\acn"(ovm
ot L 7btcwh4u4 Cufewnt



S’ Pw\o\@m
let £:5643" =X be a fumchon
such thak ?(x\:?/v) ﬂ@(’-;
. either x=4
. of x@q:g ‘Qw Same aefo,:c?n\io?

NR:. . X o be ol.,f.\ml laker

-0 ¢ (umknown



Owr an: b dizcover Hhe yolue o ato

by aslo\u' (X0 Few 7uzsh‘¢us as (b“«'ue. o
\‘&LL Of‘aclo @

. Class«‘u“g,) o) re.qwh:s Q[L") cwus (Sec Lelaw)
. Svmon’ gt cn hua aljm‘l—'m fmds Hie vechor

with prbabiliy 34-2 W rmbue poly)-(loyz
(£ swilar nupber o@ coth o He oracle )



Exau P[& wiHth n=3

) 3
T a= (0,1, 0
010 - 110 Q(x@a\ = P[x) VDCeiOﬁg
: iiE lMM;"' Le
a 4“ Imaae spac X
004 101 a‘e cm-oh"\al"b {, \4ere
X :

X l = 2"‘ = Zn
In ﬂcnem|) |

2



Classical alaaﬁﬂm
- draw andanly paxs of pruks M $0,43" (with
e placement) + (¥ ¢ ... (x®,49)
i for one such par (224 3), £(x®)- f{f]m)
compute 0= xPE 4= 2P by Hewr)
amd dedace success

. on Hae castrary \\Q -ﬁ(z")):\e/ldm) V4.lj.<7
o dhechure. fmiliace




L&M maqg

fP(SMCCCSG\ 4 3

2"-1
<§9 W oordler b Cnsnre Pluccess) > 4-¢
Gg> @"-1) (1-2) A oce needed ))

Poof
ﬂg' f;;cesss = P(34£j57 M‘H‘ _f{xh’))z_e/,jm)
£ ﬁ(f/fm):@[ﬂm)} < 7/2“‘1 =

) Fwocca—.mac,ﬂ,.m

S ———
-

2%~1 -
S Q@ uni9gue Cor. 4




éugb\“y better (Aussical) wlﬁa’l"’“‘-m

ga'ay pbo: ramdan sauphiag M o sebaaN el emsr
— order (N hals wahl yas see
two idewhcal elements
= 0(2") draws needed anl‘/)
but iz T2 shill exponential M



gl«j\ak %e«emh‘%m

G:E")ig“ = grap = Vecter space
/H = su\.:cdnup aﬂ G L cubveds space
Uaknaon 2 $Pa.n z‘n(«\) A L’(k)% k-diva ensincal
. Mlepewolent > subspace

‘\?‘ 9013" X f o= f1y)
R xoq e H



C aclinalities
1G] -2
. H k-
AL k-;‘l::“ma‘ kst
es Pa‘;«\:ly 2”‘°l< a‘« l
vaMes = Xl

A ¢
‘ X‘o‘)h‘aa Pﬂ\ X 4 H«uaﬁ«,
e el X= “
‘ - o A 2n-k \L

quoh'act

Lﬂﬂlﬁn?t ‘s Horn,
=r




. Equl\lﬂl‘&ﬂce rc,(ah‘cu: o ~% i@ 267 cH

. The WGmM\ae,Aa\n‘deJnﬂ-o
«2“"“ eqm‘vdtn& ¢ lasces , namely there
a-l-)

ezt v“)...v(z ! reprasml-ahves o@ eacl,




E)(awplc wth n=3 £ k-2:

x,
A 'Q"

H = %'(0'0'03) (4,0,0))
(0,4,0), (4.4,03}

| X]|= 2

b

Xy

e.t,.c,la;;es ae H & H®(o10)



S\van's quan hwm aiam'}"um

(:N1ud+:

U

) H
v|hhwsi ! :
|o) —_ H
10D
n-k hhﬂ4? \ :
1 [
o>
> I

-
-
> ¢

g, >



Stage 0 |(,>= 100 8> &6 lo>

")

A

2
A

—

Z”/l

>—

X, %on € 90,43

Nn Ftwmeg Nn-ikk Pwes

"o Tai) €S

|x1--'x|.> ® \0--.@)

> |9c>®lo...o>

xe $0,10”



Note Haak cabrry to P V-1 aAaden’Hm)
the n-k amcilla bk are |cel- tn bruched
bg,{aw. Pre Passage H«m«al« Hie aacle “12

gl‘aﬂe 2: The amcle u‘ is defued as :
H{(h:)@lgp\: x> & lg®L 6>
bwl' \am, berls Y £ g(x) are (u-k)—&\mensa‘cual.




So > U 1> - L= x> @1fe>>
2" xegy)”

éhﬁa,a S:
Aﬂw) Mam? thet was olae €¢f B-'J's
alaaril*hm , we \Wave :
H® (x> 4 (!
<o mRSHEC L 3429’2"(1 'v>

3> -(R&@ T) Iy, > - é’;-Zf (" Iy > 1>
x,ge g”




let us rewrite Kais
leb v v be e represenbahves S A
H:uz e7qulz«ce czlas;es Of(— G

g>-2__ L £ i (1( l@@l#(v‘&n)
bl 2" =1 hek Y,

(H«E SUm over R«z Dcs \iag bcen %PLT' e
twe sums : Z = )

j=1 hekl




% a-k le .
4> =2 _ i-Zz;(-f) %(Z:(-v)ha) > ® 16>

Ue{qﬂ' 2" 9= heH
\n“" |
Now: wmomy repr: K= < ‘:lu\ - \(:w Wmakn x
B W\t& kemel = H'L= éze{gdg : Hx =a§
IS Qan (n-k\— dwmens jcnal %Lspnce a@&,«{

1\4 L H
(amd noe Hesk (H )(A Q‘W )



-h
Obsene Heat Z— (087 €50, 243 -

.‘g %QHJ”HR% a-L:o VheH
So Z.(—‘\.d.h= ?,|< M Hu cage

ke H
N t’@ 41¢HJ' A Reea b H <k h‘d-ﬂ =1L and
)‘3 " 7 ( \l‘(h ol i ) Lo )‘1’ b
-1 = -1 =| am 2 —
hezﬂ_( WeN 1 W eEeH

so Hug semn i e_7uail'o o .



i
\Aau7 , we o\ohu\n :

To

10\-&
V(i). L

be
Ccnbwu
ed next weelc



