Title: Quantum Information Review - Lecture 5
Date: Feb 18, 2011 09:00 AM

URL: http://pirsa.org/11020037

Abstract:

Pirsa: 11020037 Page 1/49



PERIMETER

INSTITUTE FOR THEORETICAL PHYSICS




Page 3/49




Page 4/49







. \ g i N
-kt Q 4 2 b\'l“ s\‘ru\ S
i 5 ay length,

|

™

Page 6/49 :
v




‘ \ be{“ : l,.. i ;Hw sﬁ_
C-hase & \.-,> OQ b\'l" 5)(;",\3_; N any |0\3H~.

Ll |
g - —08%e8e 5 @ subpset i
&7 -pb
J ;):.J‘c: D qu+es, {'e ,
ll







2 4}\ o
&~ = ¥ <’ f‘i‘?'
| 9 Te 3 ‘ja?f‘es ?O; l? 18 Sc+ o'( 4’?095' E/g 'Nf)‘\-{? l

I | | -
el P B |




- -h'u

Be&: : l:. is ‘H\e se-\-

Q\ >\ & bt S)('f'u'\g.s A any Jergth,
C-hase '_' A l

—03%e8e 5 @ subpset SO fc-,ﬁ',
jl;: ; "@‘l)‘@' Fo |?¥

18 Sc’f‘ o'( f?oss‘nlafe :an\]“g,

|
Lcr.njwzgﬁc- .'.f Set ot yc-s'

A NFIESS +o /ffﬂlo Zut’s"ha'\
(Aefr;;on F“Jﬁ?@”







DQ(.A“ : A(Y) s

Pb«!"‘llr 'Q{- lm‘.“s (AG‘?C/\)H\_S
20 \xX), Yhe size oF the ‘”P"d')




el Ao st AW ;o

\
I %’J"\l 1:* C|m+5 (JerH\j
| o \x\ the size of the ”?&)

A(‘l) Aef_ Jes Jaeajuoje_ & .(
\:/xcfm : ACK)"O(M

g 7(4(. A(R= | ( ’




-DQ( Ao a_\ af' A(¥) Ay L
%‘-'!J"‘ lr 15(' u"C'-M'\'S (Je‘bffél‘\j
o0  \x\, Yhe size oF the ”?“+)
A(‘/) c:)er_u)e.s )c:a.a\ju.o:jz & .(

VxS0 8T A= 0 ()
A Kl i (X | (ye SERELR




el Ao dlgstiie T <
%-‘-1{"1 lr 15;\' .rcm{‘s (c\e‘bm}- A
on \x\ -\-\\c Sine ,S +he m?u'{‘)
ﬁ()() c)er_-ée.s ,ahﬂu‘oje' L 1‘(

\:/XC{O:'?* : AC’()“O(M
L xde, A= 1 (yes) lls
TL@ 'm17»~‘-\‘_:< 5 @ insTance of

(Lo

\




%34”\'-. 'Y 'ﬁ* C‘t be:t+S (Ae"-”'(fé" A9
| o0 \x\) Yhe Sine o the .'n?d“) .
AP deciles Janpuage &

\:/X C{O'IF* ; A(g):‘ o (?nu'o
b Ll

The wpd 5 is & insface o “,

B

\




BQ( Ao a.\ af‘ A(‘K) e a
%:waly & cireuits (Ae‘:w.&j
o0 \x), Yhe size of dhe input).
A(’() decides }a‘.aju.oje_ & !‘(

\/"(({OH?* : A(i)"@(no)
"-(- %d(-) A()" }(yﬁs') {%Gd-
Tlv_f 'mf]';uﬁr,)( A asTance of

L »

\




- ] (P I '\/0>5|D{g ""f‘(f'g’ |
mﬁj’%@ﬁ( é .')’ §C+ O‘F )N‘.":'

2 NFIESS I Xffﬁ\o Zt&({‘h'an
(c)é’(fhf;z_)qn ?fab/@m),

;i Tl 1y %m‘.'@ ( f(rféf/f f/lmgi

Pliortim 1o Jecde should ooy 8 ¢

((ZM of (ap"?o{fl’g




%:ﬂm '7 = C‘rcmjrs (Aq:w.«j
o0 VX, Yhe size oF the m?d‘)

|
| AW desdes Janpuage L
|

\:/XC{O;I?* '. ACK) O(nu)

L xde, A= 1 (yes) (xec
T]nc/' npur X s an nsTance omc"
{-::—L_:'\ Q ﬁ/gm | se Fu’c') +1"" (" i

1




) ( Ao q‘\ bf A(V) e

%wm'y & creuits (c\efw\ém_g
on \X\) ‘H\c S\e o the H’"F'A')

P\(Y) Aec,i.)e.s )aﬂjugeL o

VXC{OIE*' pf(?O 0(-,(10,,)
'(- ‘)(d(-) Q(X)“)(ye;'){i‘é-

lee 'mpu‘-‘rﬁx ‘o e insTasce o

I s
Jrr" @ j?fam)’e’ r”(’c’: er”,. “H"r n;’f'mcc

| oc
.\I)' A(ﬂw‘ 46/"‘ )Jﬂ% L' ( 'S

|










!

JDC S+ O.JS or’.-\'\\ﬂ ‘Fo( L _
By asynohiic 3R Wh, e
(M1 Cen fac ‘afgc Values of IX.

3 o # o'p S%@FS CJ@T)CABS =

V'CM?/J";/\{ -~ mea C‘/A : |
’fof)/ﬂom;a./ 2 J‘og/s b })”/

(¢
/LM‘{/O( Dt' (‘)

'D Jj. Mo ﬁgjﬂmﬁjr?’f -




Pirsa: 11020037




|

Pirsa: 11020037

i

|
|



\
L- 13 ?M"*i"_ ?d’y i i)f"1:fl_’ L"'U‘ C 1 I

Pirsa: 11020037




Page 27/49




P\(7{> decides ,ﬂﬂﬂquc.L W
\/K C{O'I?* )

'rﬂj-TQﬁC¢
_-ﬂ

The nour s en

L > ‘ |
'-In Q Fr’amﬁ.’ 'Fﬁ’bmf

15 OB -G’w 5 oM subhse

ﬂ(ﬂ (”u‘f\’ lﬂﬁ"é AL ‘Ce:( uffft_fﬂt

Pirsa: 11020037

o0 \'X\) '\'\c S\pe crQ +he .'ﬂPd‘).

A(‘J()': o ('nu">
| £ xde, A= (yer) { xel.

of

"Hn( :ru"'aﬂtf
F b o5

(”"]C’q_'n ‘{'ar Jﬁ’ﬁ: z‘m’uc; ot I

best algorthn foc L.
(gy czs}m?'f—ﬁfc .;:(‘(‘,“Jf"?; o

- # o{\ S'f_g,-f?f- L-'_'JC'}/‘(\))' >
rﬂﬁCJ’*;ﬂr_‘ s fﬂ-i')/ ‘:’1{"2&":/ :_{
,](/Jfl/pmm'a.) ‘F:.-_J'ari |
(05 1D us oo gome™™ -

4 1.'5 [ '#'}" JL /

e ——————

Page 28/49



D‘- \ I\ ’.'_"'..-v\'--’/".(-[l)‘ \ ';'-1.3. &
P — A §

cet u( 1@\.‘,~ .L__.,- }

( i > ﬁarpk‘?nbﬂ'.ﬂ "If';ﬂ"l( ) /5 J}\(r:' | ;
k;{)ﬂ" ' r(?)‘lr {/ (?;ﬁﬁ‘? L{)ﬂ'b-i }f‘-;'\} o “_"t.j “86G¢ 3 r
.‘F 7 N:;‘ICJ‘! j 4:!7,( lr'f"*\ ﬂ, UJL- e |
4 /

a —i'.n‘( at rllbﬂi' ['\(’I”)/

{

ot ids L v ._ 4
’g 1$. Some 'f"fjr.ﬂu."'-al i)mu\t: 74
L

—_— . — .

? 2o tha ot [ et be $oluey (['_(',,‘:.-‘-’ﬁ

Pirsa: 11020037




Qe 2

sl P (
Q(* no' c}?( SJCGL»/E :
) e i e ——

<

e

Page 30/49

o e T Y LS



" Jec de g

R - ¢

lﬂlpu\* p 4

Page 31/49




Qe A i.._‘} <€ "..‘Tl‘..__._“‘u? f

Nt !

i
o’-_.‘p

s e bos J;m Apat X
§i=y 5 (2] € I';}iﬂ;-’ )/M )
\H‘li’\ 'l‘zi‘\ 1 7 M{le (Jf /' 3

J

-

Page 32/49

e oS T T






{

| Sk '

—

: 4 18] {JAﬁ ?FDE L j vea m|1’~4‘\ %
V‘1h \oh 7 Cog@ “{'u{“ & C-'DM_{P-AJ & P-"-;—)j ram .
o5, ¥ halt Gl e e g

- - .
C L\UJCL‘ "TU.(,."Q i}l.ﬁ—i 5’( } r_]( t,arﬂiw:*' 1’7
-jlf AC 1005 3 dhe same foes oy {0774







- (
; _ &
\\J - ' e _‘_\, M < l /N s} w0 j(" S af& A 0-_"‘ _l_c%@?{_. OEG!_-)/E 4

|I I ¢ i O ( 3 ""::'t " p 1 { \'C
( 9 ]'-\-’,kl {J/\.L"I ‘."':)' ‘-’Sf'Jc_lyl 2, JC“\ \ ' oA,
W Lo ' 2 Tl b Co (i’ -'_’ & ‘f)'. -_;,)j (fam
1\'.“-\ (W _,—*'\ { .,:) { O\ Ir : ) l | ;
! -‘*f - M

jr'.?f;- X ha il 2 o Hd
L,lm,.fc TM‘? Thes. ot

Lanchios V7 H“’ 5““\
frma\y'( J‘““? %

Jr o gt

£ - Z
i (i bk “ ’k“u/

| (o Col

Page 36/49




: - i . +‘ ." L J
\\J - ‘: DoMe | @A 5 b ‘~'jr SAaLE 'S de{ —— E—.{f ’
-, hel {J 4, D(oblem JA - wpat X
~ -9 o
\H:” :r;h oy Code Hor & _ﬂr‘*\rl‘-’.z ‘ e ,I /j fam
L+ afts £oate dime
J#j’) )‘, na ¢

)’r’; ; } ,_,(‘ ( .<]mf)w fw"f l‘/"/t‘f

‘ = JL ;J g ”
s s >’ ﬂﬂr souhe for f/ eal’y
Jmm;w; adtics “

‘m?lﬁ-

(iafrma,\r}'( Lr , ‘(!44,H+W foﬂ?‘J[@/
4 VA ‘}Jh” '&“[,u' 2y Fj{{ﬂj m“(() "







' __")--\H(/;__S :f' u. ;,\j eln
'S .1\ o'

& |

—

\ 51;-? c_,m\.;oj_&(shmq‘ Q&“F)"ﬂl - ? ) =y
oblast -, Fay Sphy




|}le" Q;Niﬁu{rq—\lmq‘ Caﬂf))fn#ls‘p j on

—

u“"'l‘f*ldw-i. Wy P)\y‘:.c,{\l/ rfctsgnmuc ' | \ A(Y>
‘ -f""“+{’ )"'[“F J \‘}Y Gﬂ"y Polym)m‘u‘t' —'C‘Gr:{‘off, i r/ < <




1

| he cm.v[auj"q"\;md Caﬂlb)em_f'.’ | i‘ o0 |,

—

e o leng QY P]’\V‘:nca\l/ *'"C‘as.anmuc ; | \ ﬁ(%>
o0 -f'-er‘f-' ) D\' " FJ] yﬂuﬁ"n Ql 'pﬂ' r:{'off, \T/ X <

-L' . - ‘_{- X |
' ¥ U 'IJhA,.:'I A " | 2C . M '%—"_‘s

| 1 F | T_‘l\r‘--" I/

Slrar.
‘ 55

J LA




‘ )\f" C(;Ni)jﬂl—\;mq\| C.omf)ﬂld’_‘_ t}‘p '] on ‘)
Wt > leme, o Ay P]\y‘:mq\l/ l"G'GlSonﬁuc | .‘ ] ﬁ(#)

\ 3 ‘* {3 Y.-(ﬂJ;; g \.'a./ .:ml), F‘J] yf‘n)rr‘-‘1 "{l _p"‘ C.+0f‘$'_ I ¢ K <

P UG % y  Com; “f(h'” 5€-€.m FF‘“
] [ { r
f T ‘I'{ S




FBQ—Q'.;\-Q COP"‘HI)]QY" lY Vi

Ks l{ M i.)'}_o J(‘IJ..‘ 5“ \ L.\l { y

))c S+ o\lS’.rf\. M\-' \ t_
J“ e N

'Y

a‘_s}zm fl_}~ F.] l ) C

.
.
| J P
f
t N ae
” ]
#




Be‘@'lﬁq Cor"‘?]““‘" 4?’ JiG
Qs */ m \)}n ch é,“ Lol | ;, |
))c S'% f-kl—‘;\‘”rf'.'m\-' ol h_

rb}/ {d‘;\/,ﬁlfl__.‘)“.“- T T e N

(71 CLN !







i & o Qs m P‘h'{ﬂc &' L.\Hf-
; ?b\ynQMIQI + Nf ) })c5+ r_,\le_r!‘.H‘-' &
%-c (:_} Qs s e.p )Qﬁj U«ﬂjﬂf & rb}/ “5"‘/“1‘-’) 3 ll; C JR [\ el N |
DRZR e b, alygnint e o el

4

A (x) s+ 5
(D A n n POl

i




Cluawhmn Po\ynnmm| +n19)

%{ class oF )caﬁjmje:s‘ &

Decided I;>, i «las
< & f“@‘\ a ﬂ(l‘H"n
A,(x) st ;

(D AD o in polynorial time

&N w2 ‘d Caie

@) Tf w/ pK)=1 “/f‘




Be{}',ﬁ{a CO'-\"\T‘:]H.‘Y} {‘f Ul

. I
q' W\'h,m"l ?'D\)/f\umml + - ) 0\5\{[‘!’\ \),}th é’l‘k'ku_.\l [J;f
best algordha fic <

%"' class oF J
: 2 afg nwedes e
@Acc-‘écguf b a {‘i‘j_l?; 4 iJ(],, by ,,:ayp.,.__,i‘,ll;k
(22 e Meen T |l
@, P\ (SR A
L ],‘) }l NomMia . o f :
an f';i Ce e / P ' 4 '3 4 .r' J' s Tess

- /)
DTC Lk, r«wm e J

p—




3:?’\3““’“ PO\Yﬂbf"‘ld + me?)
e e Ol QY L
} 5 aj‘\ )ij uaje_f & |

Decide
t')’)f b’ a f“-q:ht{*\ Qfﬁﬁr'lH'lﬂ '
&

A,(x) st
(D F“’O Gen i Polynomia] i

.-d_ f .I-‘,_){_'

< S+ r,d 3*\-’-. \'\‘ T ‘~

\&
gk C K8 Hc/” & f \
| |
i z-rr'.';' r (apo™ |
\ ! e ,_,.#/ 4 sV |
: '.E,,I"{;: ; 135 l/ .l, radd




