E.nt&n((#emen"t
=4 SyStem A
8 system B
95 €HA, ['Y> € H® states, then |¥>®1Y>€IH @ IH® state.
IS the converse true? No.
E x : Bell states in 3 two qu\oit sysrems. [$"> =‘°°>1’ﬂ‘> ;
PA |37 =028 1Y, 1¥2= Q00+ @112, 1> = Wylo> + w1 =>
= |92 & 1YD =0, Y, 100>+ W, 01> + P W 1O+ 0¥ > ==
= \?Q,"Yﬁ() = P, Ye=0 o 0, Y =0 ) contradiction.
Dee.: let [¥D>e HAaH?. 1¢ T ly>elHA 1> e H® s
1> = 10> @1W>, then WD is separable , otherwise it
IS entd \ec‘. |
Remark : i¢ [¥>=1¥>elVY> then /oq,:lqw ViE
= (le><el)® (1v><YI).
bef. : \QTJJGB((HA@v IH®) (mixed state on composite 353tem),/3 is ca\(eJ

(A) (8)

sefaralglg ¥ f: 3% 1’13/93 ®/3é; | IQIN)%:TL&:{} 115{}0)
With P;A\QB(IHA), /O(-B)QBUHB),‘ otherwise it is entan\%LeJ.

— comrosi“ce SBSTQW) (HAt& ’HB

&

T))Qc)rem:t\ne TWo c‘eﬁni‘c)on dre consistent,
PT‘OO{?‘. See ‘l:\qe \oook. O
E x. (on two dubit Sistems):
e Bell states are entangleJ;
o L (100> +100> +Ho> +1415) is se)oarable.

T)'\€orem: ler I'Ll’.> l;e 3 pure Stdte on comrDOSi‘te SSSTem I(—(A@)\HB,
Then | WY is SQ\oaraL\e<:> (/DB(P)-.- A(f)}js“(/?ﬁblg(ﬁ))
PA(|11I>) and PRIWD) are pure Stdtes.
proo4?: See t}te Loo\/\, but mag))e wre'l| éo It later. |
Ex.. kf(l<1>+><¢*l)=%(|o><o|+|1><u).

Eman%&ment swaﬁgm% —= A,8,C,% qubits

Qur composite system s H®®=H s H%s H e H®.
Prepare ‘state  ~ 3> €H®® 33 |3>=| W Yt | Y >
E xc : show that |&>= 1?(|0101>—Hoo1>—l0{10>+ (1o1o>):

=z (¥ e W (W e Wy
13V DR 1 > e D).
beﬁne observaues 2 x=le0cye0; @, S =leo e0e].
T hese commute beciuse cr@0n and 0x@Oyx commute.
RQCB“ t»\’c\t Yne’ASurin% 0% ® O anci Oy 03 allow us o Fr‘eloar‘e the
four Bell states.

Let’s measure Ti,Z 5 on HPelH:

Z 5 Z2¢| compesite system | Hio 1>
o@D e |05 | ">
RN R PR 13>
;1 Iy l'q)'i->/-\b®|1_l)-+>BC ' Ly'+> ac
| [WDNey ] >

Quamum copier
A c1u3n‘tum c,oI jer is an oFer'a'tor‘ KI 'H‘&lH—’—‘ HelH szt
for 3 fixed stare JwyeH' |V elw>i—=Y>el¥> Y IV e H.
Theorem (no c|oning)'.ﬂ1€r'e IS no <1uan'tum copier.
ProoF: on 3 two o’ukit sjstem [H’—,‘f(]:?’. Dis( (w>€lH

and Suﬂgose W€ MSVe d c1-co‘>ier‘ K

Kllovelw>)= o>, K(Ine lup)=(11>.

V\(|0>+'1>®lw>) = [D+I1> g 0>+t
VT N2 T

1
L (loa>+1417) C.ontracliction. .
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EPRQ States anJ Bell te'ephone
H” ® H® > :<1>+>=iﬁ-'(lfg>®l¢a>+lla>@lla>)

4 \
Alt:é_’ts B‘j};? 1 ? 1A ~ I A
q 9 :—,v_f(l ’i>®l x>+llx>® lx>)

Alice meJdsureS Oz on )'ler uloit 8ncl %ets 1:->\oer <’ubit IS
in stare | T5Y and Robs qubit must be in srate [T8D as well.

Encode 3 classical bit: 0~ 05 | 1~ 2 Bur Bob alse has 7o
meaSure, So he needs many measurement (trj Tao See Wh':))
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