Title: 12/13 PSI - Quantum Information Review Lecture 1
Date: Feb 19, 2013 10:15 AM

URL: http://pirsa.org/13020109

Abstract:

Pirsa: 13020109 Page 1/60



)
X WA \’\‘C\V\f\ lY\'Q(Z’\/ U“f“\(f\—\‘\ N WA

-—\V\C& (\f /\\ -/

A W\Q\f\\\ c\'}.@, U o(\\ 'N\ \ DO, C I

Pirsa: 13020109 B




™

\

) | :
X WANTAw \!’\'k'[“\f\'l\ﬂ\'\ AT AN

\

\ - \o
A ~( L Iul At
ANCW AR e

Pirsa: 13020109 Page 3/60




W CL .\'\C. ‘; \/(":'\af" &) ’C. \{-’\'\/ \EJL'\C .xi.(\’\;.("\!'\ -':'}"“:-’"‘\;"'(\\“J‘V\\ ot f\“\'\/
- il o]

! 12
_h«(-,«{\hw\ a\r v \-HA ~S e 9 SVSIC W
(! / N

Pirsa: 13020109 Page 4/60




- ; 11 T yn 1€ “T\
W CL -|\'\< P (Ca'\ﬂ" ) !‘S | ‘lf‘f\r\y \f’tnﬁ' ui\i'( \’\‘.("V\ - ":'l“'\e“'\;:\\\\ .\/\\ & ? s \/

> \

: . V- ’
L(-\»\.’w{\hw\ ﬂ\f o \“ I" ~S ( \j v ‘(('" \/_\ l'(/ W\ >

[l “'( -(- ]

Pirsa: 13020109 Page 5/60




\ '~;~._\,.3f\ﬂ“\\./\\ Conn I‘lc’/w/(\‘\/

e \-"Cin‘\‘,;, \,m ’Q , 1P leme wration

(_\«f».r'(\hw\ algovidhms {_t';(-\,\ z( _‘\/;\r(’W\ S

. ‘ C —
4. N\TD 1\\'( ()\ ‘\ n()u ) / (bl Colf Cc'sI\ P ¢ s (
il ; l_ g

Pirsa: 13020109 Page 6/60




W Cl |\’\"~ \) 1’(‘:'\f‘ ;) k akv, \f’bnﬁ' ux’\; \’\;.("\!'\ -':"“"vf“\"(\ﬂ‘]‘\j\‘\ S flé‘""‘-\/
o = <) I /

3 [z [
( \,\‘/,‘r'(\h\w\ [ \{' w4 \-‘ I/\ o '> 1 ( t‘;ﬁ. v ({.J.' _.\/_\ I'(" W\ >

‘ e 1T
) b cotr ek B

[
Y

a | -\-{—;.’ ik o\:gl.n(}n. Wil

[

Pirsa: 13020109 Page 7/60




\ \ -

Pirsa: 13020109 Page 8/60




PO W

Pirsa: 13020109 Page 9/60




\

N W BN ,\ Conn \{/\pﬁl\'\/

(L\) Wy 1S

Pirsa: 13020109 Page 10/60




C\) WS

\

74 W Bz '\.\ Conn \[(/\ p/’\'\/

Pirsa: 13020109 Page 11/60




\

X\ B2 \ Conn ﬁy\px'\-\/

<\) \-“-\f'l 4s

Pirsa: 13020109 Page 12/60




Pirsa: 13020109 Page 13/60




\

e\ \ Conn \{/\é,/'\’\/

( \) l\f 4s

Pirsa: 13020109 Page 14/60




P =

Pirsa: 13020109 Page 15/60




Pirsa: 13020109 Page 16/60




lox> N
N2

>

Pirsa: 13020109 Page 17/60




Pirsa: 13020109 Page 18/60




o>
NZ

Pirsa: 13020109 Page 19/60




Pirsa: 13020109 Page 20/60




6%\
NZ

Pirsa: 13020109 Page 21/60




Pirsa: 13020109 Page 22/60




o A RNA S
“.;-"ﬂ'/\ll“*'

UC U(?W> [/} {m.‘lffu\/ '[Y”V{g"v‘oi\m\m N f(ﬂ\?-"
B UU=0U=T

—
2

Stafer it ks

E\(I Pfr'.l-\\\ K\%rk-f?&\ﬂhng

Pirsa: 13020109 Page 23/60




Pt ey .
Y AL
\ L)
\

Uff ()(ZJV\) a {Av\-llf(k'\/ ’[Yﬂﬁéﬂ*‘k—o{.\m\m Bn N ((u\p.-) S
UDT: U'f U - I

S\\\Q.'\Q - l.l L‘L.l (’](P‘Cé

E\(I Pfru-.\i (\%&.fﬁ\'vhmﬂ

Pirsa: 13020109 Page 24/60




\ / \.}

UC ()(?V\> 7 {M\-ﬂl'fku/ ’[MKGNH'A\"’V\ Y

—_—

U=Urys Io

-

{'{tl\ﬂ" o~

5\\\0]\0\ K ot cj(,.]cé

E\( Pfﬂ.l-.\i \\i'rk-.r?&\"hﬁa

RN
.:x — \ Q\/— I

Pirsa: 13020109 Page 25/60




(i

UUT=UtU=T

UC U(qw) O un.llrw\/ '[YﬂV"TGNIr-o\'.\mV\ N r’(u\’/-"S

S‘\M’]\Q 3 i M\J']‘ (’](P‘Cé

E‘v(' Pfru-\\n \\%m-.r?i\‘-hv\ﬂ

/

y atefanme
isasdnigeg

Pirsa: 13020109 Page 26/60




-

'-U"\C Pﬂw\‘! A\ 25 fj?r\e m\( (()L/;\[r.hg OL U‘L E[( (. f_},_?,‘f,,;',_( |

EY' —'\'LZ
&

Pirsa: 13020109 Page 27/60




~

HH\C Pﬁtw\‘! PRI 9€ne.m\( ‘.’O(’/{\l—l‘ms Q(’ *LQ (;!f In C.J’-,“i"f('

‘et @ d
= (&

it

Fesate

I E T peeat =
IS 3 2 = o SR N E S e

. B
n
oy
o4
o
0ae
e
8 E
p
"np

Pirsa: 13020109 Page 28/60




#ﬂ'\c er\'\ b e2S 'ﬁenem\C Vo kAT S o b Lo \dock Sprart

e Sl
e' —

O

‘ : "f
!’?Hﬂ ;\Iﬂ‘

Pirsa: 13020109 Page 29/60




Pirsa: 13020109 Page 30/60




Pirsa: 13020109 Page 31/60




-..7(1" [L’?" {{' — (‘

L b)/ an lee
Sl= w5 7 T e cin L KABY A Y Z

~

Pirsa: 13020109 Page 32/60




/

L;’X an M'""l( e ( J('L" r‘-’?'| K'L — r-

_—-I:"f—\i_,m(‘ &K’\(b\(_ll{%

Pirsa: 13020109 Page 33/60




L b)/ an 4
S s PN

~

- l | :
2 A A AU hfﬂk (0 o -
t‘_}(___ \T \ )c&( G ( o \)

Pirsa: 13020109 Page 34/60




/

L L?)/ an aale &< ( ;?Cq'-'f'»?'l Y = 's
>

LKAPYA Y2
B

TR oL [ (07 (N
B Hadwd gde 2 ( | ‘\)

t(r{\" L“/\\b"l) kf‘(?a.\k‘ W rku,lﬁ') (rjd’[\’(;’

= cosr I anr

Pirsa: 13020109 Page 35/60




E;}f_ \V Aot ().o\l& _\ '

L(K\'\ L_.‘«\ﬁ"l) kf‘("ﬂ.\‘l W\ (lb,l' ) (

Pirsa: 13020109 Page 36/60




72 Pl
I

L L?)/ an ﬂﬁjle L ) ‘;-(’L"il‘?" K-L =y
)
D= 5 P AL ek Gr 7 uj}(-\(b\(-l { -

(-\
e l l 0
- Hadwwd g = |
_t_}i \f W 5&%( G (l ‘\)

LMmanmchﬁm)@mw> By, CNoY

——

[ mmma)

Pirsa: 13020109 Page 37/60




l \/\G’,ﬂ} ¢ ( it lf\‘ll’.‘
e

‘\l\/ /:

v (%) =

:-;LA‘U\ \\(}\\{k i\J o \N\\ L f}\gu\‘.’l’_ TN [;\_\\'

Pirsa: 13020109

Page 38/60




P

i Wu\ neaSuv€ w\wk

"7 )
AN l\(w& \ I {"{llﬁ‘.\\‘ft‘;“ (- quj C

7/

.} \ \{'\{‘ “\
J Ny K N

[ —

X

Pirsa: 13020109 Page 39/60




| \f\(/l,(j')bkfc Wt Ir\-]\—k
a et AR

~

—

=L, %

X€30,(1%"

P )= Lol

Can M \3.-\\1\\7\ w\mngmmu;k . e
= % N O{e 1 € { <
T S e S
. B W Y,

X

Pirsa: 13020109 Page 40/60




NG 7% |
|\/\(f',6|;bm( LWl
R

v (x) -
A Wl aSuv € im !.f\{\'

Can & {F'w ( AT
/, ll""ﬁ'\ LN\

¢
j X x \‘K\P & Hﬁ\f\)

—_—

X

Pirsa: 13020109 Page 41/60




|.I&/\(",E|3bw( fnt m'%‘
e

X €

P((ﬁof \C"x\l

3\-\-{.\\ LS UY € i L/\,\JY

I\ [Tl'ﬁ“{'\\lfk‘,f( (" A\“\k" S

@7\ )r\t;\\;g P
L e

) ‘ \ \ < (w \(’\{. \ “
/ X X \r< ) « y D

[ C—

X

Pirsa: 13020109 Page 42/60




' . Al
|\/\é,(')blnf( YA
e i

) \'\L\\(k fi. o ¢
AN \ I\ (r{ltn:\\fc.f( {' ‘\kr >

\'"/
\ LN \ ( \ s {I AN .
C\< e % /7 X/ X )

Pirsa: 13020109 Page 43/60




\ L
7 A8 i A
Messiot e

y L—.-}k — L ASUCLA .r/.\l

= =

i (%)=
Ay ‘\“-"‘\\ nLaSuv € md ,\_:\-

Can M §
AN A \ = \—

Pirsa: 13020109 Page 44/60




M, i
I\j\(/ﬁ;bw( ML
——___-.——‘f—

Ltk ~meAgueth el ,ll\(

rL,
'K/

i U\ nLaSur € im l.m,.:‘(
Can have P AR i
i\ [1{ |l“|_’\\| A\~

Y

Pirsa: 13020109 Page 45/60




( L
WA {l»f v Jf [\ & .,.(,‘.,ll 1}'1)

0 \
Mesiet wct
- L.___‘__{—hl-b— ok = weaguris wd ghik

¢ | A\\ice wmls besend bits In 1Sp0
l k "/ = é X« ()f i (2R [\M £ | e i Ii‘ll

) 2y J o |
e ]H |’| J Ye¢ Zan Z'f"‘ll '_'..L [ e

[} (Y\) E \II f“v\; -\\h, can Sht (.'ﬂ-,.'T

nLBGUY € im l'.{\

e L4 f/‘,-.,b* &

(n \w;\_ “l"\ ‘ i
V. Bl 284

oS

Pirsa: 13020109 Page 46/60




Nl |l
.‘/": ‘f\

\{-
—
P

|
l ! ZL‘.’)\ ﬁh('.;;x}{,\rt s/

D {‘1"‘”"* ver W/ rjt-r\m\
J

Pirsa: 13020109 Page 47/60




oS 'WJ‘f("f: W |

.
,
—
-

|
li'(z[:ﬁkl In e A==

Pw %m\m)f ewen W/ tjt'hwm
J

Pirsa: 13020109 Page 48/60




\

[0 >

" / -3 () tl lt 2 2,
PQ V {'L( Wt oeven W/ (j(' Wt ll 7R Inee
' J

1 J (dlé] / { ‘IJ \

i
Sarehs G

Ew\r' — Sl f \&B sharc

Pirsa: 13020109 Page 49/60




et

AVIb) St # J""’f’f’( e

PQ\{ {\U:\\ml
ijﬁ — Suwf 3
1Bre —9-;— ( |07 05 |\ D)

”‘\f'\.\ {‘t;

roeven Wy f)fr\wr’d"éw‘ eas i

rrf-,f /\ NP_') ;}\mrt; an € b\%

Pirsa: 13020109 Page 50/60




l \
€N O I!]"("'t A
r(f-'-“-m\ S

-

ees A

‘ ) - 'L'
\‘)\'. V {1 [;\\Jh)f cven [,\// O ¢ nW™ l| 724\
/

JO_/ S}\O\RFC on € bf\/

Pirsa: 13020109 Page 51/60




* |
st il

)
Dy (i‘«\u.)f even W/ oenhW

ln‘(,L'{); 'um.',-ﬁ\)],\rw_u-m;\ &

\

\

> ; r/\g;"[?_.) chavc. O Lb\’l/

\;m— — i

1Bo>= & (101 + a1

Pirsa: 13020109 Page 52/60




| W
Ly ) (U " .Jl ey ( [[sin ,L\.
C YLV { v |
| A B 1}
ever W/ oenWw \iE',L'/)n Ihees IV g

. AL® chac o it

'\.‘Jt v (Ltr\\i\.’*

AT 514{"""’7

57 = (105t ALY,

Pirsa: 13020109 Page 53/60




‘f .J,l v C |‘ \'. Il

COYL VY e\
--./\“‘E-,

J

1
' -0 ) Gl
L-[r\\..i\)f evan W/ o AT L('/[ ()\ hesIar

’ AR chac an <BiT

'\‘}t

2l —

\(s D —}__— ( 1()‘/‘,*](»)@;\- \\?A\Db /

2

00 N\ 7L

Pirsa: 13020109 Page 54/60




IW\QL( A ’0{ PCV(CC'\'\‘/ Cl'g\l.\l?b'\t_,Lﬂ.yl’
/—\ Can Cheodd 2 bilfy IA ’Hf\Q JAO'.UL \

) ‘j__

-
A

-
»

-
-~
i
T..'
o
e
e
o
-
>

Pirsa: 13020109 Page 55/60




Wf\ﬂ cAn ’a{ Pm(cc-k\ Ll":“HL\SL‘Lf{

:\ Can ('fxcc':f‘{ 2 bl‘; A ’\/L\Q JAOIU&, o
L\L?Il '}r~ {}%D

Sf\\(/l\(\, l\(.-/ 7 ) “ 1, .
Hi‘ CAn \lk’ao‘n{( \q\/ km,\L_’_-l,() i) b{f NAS!

{ op

| AN 510\@‘. 2 L,l/ﬂxg,(,ﬂl \); 117 FW “T\\n'li

Pirsa: 13020109

o ”\\\[(M\v\\ .

Page 56/60




’W«J&x{ can be 'PCV(‘CCJ;\\/ ﬂllg\1\/)v'l5l¢jl |
z- L"""‘) A ’H’\Q ;Lm’.w D% o

]E\ Can Che cv({(

Bf\wl\ hes oﬁb\\o.} g fbrl

) ' 0 orSu(C M\ .

/ - \\ bmgl - ”\_LC )\.\[( fn

\‘\C CAn \lQ‘-C-_/‘{Q \i)\/ N ¢ p | \
L\:‘Ji\'\fi" ‘l\f'ilk.g':\ \"'\\Hb' “l;\kli‘"\t il

AN ,SQ.M;‘» 2 L...llﬂ&_,@;(,a.\ \): 115 Kﬁ(: “\l\\n'lf ‘ )

Pirsa: 13020109 Page 57/60




,W'Uh/ AN IG{ 'P(V("CCJ{\\/ Ll'd“’)bﬁ;@l

/'\ CaAn ('hcc'ﬁ‘({ 2 l;'l«) A '\’L\Q QL\O'-UL 5
S{'s\cl% hev Tﬂ\o.] i B

% N i 1 n ) _\ .
e o b “ ha&) S :'i'J}‘a\'~t(H"\
H(’ CAn \l‘-’f—c’-’ﬂ{( \f)\/ kw.k..-lﬂ) b? / | |

£ op

‘!\I'Hk{'-'\ \r“\\flb ‘i\u‘\k W)

. " AN SJ("W‘ 2 (_..\I('\'.‘;C,)(ml ")’ 117 (J(’.-wf "’\l\\Jfl! L'\"NV\F)

Pirsa: 13020109 Page 58/60




b b
A can g 4 M!..», y

b'\:'“} | el A
Z < "-'Jf\ >

: ‘_, \ .;'|.‘,I~. . -r‘\F
j( oy f J

&‘C'»u. b

Guftmint

e L LA

| \
-l\;“L,--‘ \'a:‘."w Ii\,b‘.k Wl

Pirsa: 13020109 Page 59/60




1Gk4 | elot r’\ ‘.{n \

.-;‘ " J - oA g i s
cAn e ?"-E.‘_vp\ ‘t " .\Mf( Lf III‘J.}I ‘.l
bets T : :

T LR
, NA 9] WV .. \ . k.

¥ sl = ) gl Ml :

e ca !“uicf '} bl 0 T)_}l T U T L uiLin
W Cdr W& 1y )

can Ehco

d<

.\"_ t\_,[

'H-ﬂ _J\«:hu. hL\- 'n?

ah 49
|

Pirsa: 13020109

Page 60/60



