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Abstract: Roughly speaking, the more Alice is entangled with Bob, the harder it isfor her to send her state to Charlie. In particular, it will be shown
that the squashed entanglement, awell known entanglement measure, gives the fastest rate at which a quantum state can be sent between two parties

who share arbitrary side information. Likewise, the entanglement of

formation and entanglement cost is shown to be the fastest rate at which a quantum state can be sent when the parties have access to
side-information which is maximally correlated. A further restriction on the type of side-information implies that the rate of state transmission is
given by

the quantum mutual information. This suggests a new paradigm for understanding entanglement and other correlations in terms of quantum
Shannon theroy. Different types of side-information correspond to

different types of correlations with the squashed entanglement and the mutual information being two extremes. Furthermore, there is a dual
paradigm: if one distributes the side-information as aliciously as possible so as to make the sending of the state as difficult as possible,

one finds maximum rates which give interpretations to known quantities as well as new ones.

Pirsa: 07120015 Page 1/57



® SlighHy More precae Utadtemen

© 'Sloppx.a ?roog-s
@ \Af\cxf\%werecl C]/uuebl"i onS































\CLQ_
(=2 \nkormAY!
Shle ng 18













< da. lngegrraien
She © %

- JPTY

%-_ Mo (o sreg NS
o= 2oy ITHK)




< (o lnfogmaion
o € S

e —————— ——

- e o vaeg NS
&

A TN
L - - Vi
A 1 ] AR _ i
1 rl|| blI Ik.l'.” | v .i




< (do. lg‘;@é"’““'"‘”‘ R
Saln &
AC R(@a)

s —

=JPTL
S =9

NN




=N \CLQ_ lnjjo,.m-‘r.or\
Sae. € =

Q)

YT
%-—_ mox o srieg S
f:;f Et‘?‘ts >R

%"""n“\\ '."W-P’\

Ve N\l un

A,é—-’)(_'.a

e

3L (MR)




% g
\ciQ_ \r\‘jﬂ" A
| '- 0y




= 1CLQ_, ln,sd,.mr@:'mq
She. & S







I B T o T L e T T —
—

\{cioS
Xion | Best ZH Ma ((; N
< (de. le & %E(.,%> ‘ B’E
SAC E — Er,&,’d mg
% o S
R j =

% " ﬁ“\\ éhp\

v nh\' un C




Ma\lcionaS
Qlp,)
Ef"":‘l‘d - EJm.ﬁ

%:.. ox (o S S
G Ea’lj > A)




e © S

TR - AR

= mox o shieg S
R =B >

NG ﬂ@:g

LA TH YT

Q= | NG







Mallc oS

Qlpy)

%\C&Q_ ln_so,.m-‘c-'noq
Sae. €S

TN

%:—_ o o sreg NS
P Eﬁ"ls WS> &4




= e o8 Lzﬁdfg”"'\"‘“oﬁ B:i 'Z*-\'e- " Maliciowns
Tl © |
i Q) | &\n )

—




Malicl
G OAS




Malicl
G OAS













L T A *5\'**“‘1‘*'*%:«5 W7 e







S" Vaw (o
FJ i :;r shdey, (S
AN =t \‘\
y W :
34\;\\

% = M\
,‘“}\__ n B

Tt Wy (-—'

S =

—
- -




= \de. \nfjor mation
A
fj'\'(_-‘ -

S Y

%' Moy (o, shdeg NS
s SR

g
= 1\
D T M\ &y

f\\\. U C__..

S




S VY ?M(S\ m\ AN \‘\f"‘\/ \&\;\>
'wr[\w\ms VDI e

'\kbﬁ QQ 't.'} Y\ {r\\m\tg&m\w{\ S ST VAVIAS

/’




1\_‘213 \§ (2 op ) OIS S

1§ Y ‘?f-..hr'.ﬁ_-\a coNiAnS \\jﬁ» ) \k\ﬁz
Pl o0 + D) €S

7~ D .
‘H\Q{\ Q 'S o (‘(\‘xm\c QA S0 A

4




. —
— —— “

Stede ¢ e MK AV Lo kbwﬂ\qkj yr‘u’ﬂ)




———
- —_—

[ Stade cedigkibidion  (Doweds S A2
SR L(AAR) - 1A %)

A}




oS A o\\Q ‘ol (}Fy\ﬁ\:ﬂm\ [ A~ k Llc-u'*t;_,“\ a I< ) }“m-_\)
S LEAR) - T ‘A)




———
m

' A r«\\(f ( {'C)is\ﬂ\ﬂm\ [V~ k D_,_,UT_’,\ « ¢ ) }/!k(d\)
QNC - 1_({\“'@ & _*l (f‘:\ f‘\)







Slade cediskabwion Daverale, y“"ré‘)

C:é@(n AR) - 1 (a o)




AR

Slade ceo SXAb o FD"““‘"\"‘K) y’""rci)

‘ C:'-\I@(n AR - 1 ()

P e
I - "‘* a‘l@\‘m&)




Slode c e iskabut io D""‘f/\"‘m) y"““m\)

(AL (AR - T(n )

Lilgn Ql(@\“%\ﬁs
Q= 1 IR







ekl R o)
Q;_%E(ﬁﬂ@ BAGYY

_ =R
:s - '\?i 3




A (O NS ;,.\ W21

l.AJl‘-i:A'“\ (}U("B \ ‘ Pj-'w‘( E{\'\'C-’\r(ﬁ\#hﬁ' (Cf'll".




() (<K UNE _)‘ WZI A

)
(r lAJl\L‘F‘\ ()-Ul"'b \ l fa-'w*( Er\'\carﬁﬁsh- (CJW*

D,
Sis PPY) Seb -




Yo ( = ' |
AR o M S QNS _}5 (220 \ 2

2
(‘:) t.ulwﬁ-w does l a.hf\( Erw'\m——uﬁha (OW*

g - ?);")‘\“/&QL?.; -
O‘C)gkk‘tl.f\‘\ \3




\ ../3.\ ~2N, ) \ f‘\j WA ._}\ i(/’f \ D>

J
(‘:) IAJ\\{')--*\ (}U("b A 1 u."‘( ("'\'\E-’w"uﬁ o /(‘:’L

S - PHY Sep -

O\{‘B“ '\Ul'\ \C;j

~ MO0 C()up\ \j










o,

S‘— Max (o, syadeg (S

(BT = SIS 4
N B

uFy n\-\‘ u“ C_.

K‘ ~ t\u..\\

e




Side \njormation Bcﬁ rate Maliciows

(& HC %
he CQ (@D e, \

-
r

—
=

=

o P
——




