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CH. C.E. Sharnon CIKE-T7 A 3):5-19, 19547 allowing

Instantanecous feedback betioeen channe! wUses.

%/ere ST L(a/y impacz‘ of correlddions:
clearh Y/ Shared randoriness doesnr \Z‘ 6/762/738

94 ( 6 >)‘ Consider /‘nZ(eraC’/Z(/\/e devices.

Mat hemadically: bidirectional charnels
;(L(\//SZ(> — Z‘/IQZ‘ do not d//oa) 5/191?&///‘/73...

CF. C.E. Sharnnon L Proc. 42 A Eehée/ey Symp ) 19411
and J. Barretd CPKA 25:032304, 2002 1.
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Inc/usions of Che c/lasses are Strict:

LN = com AL lS)BvIZ)S

N
& =E£Awist) = T V(A © B )3
N

NS = £ A wvlst) no—-S/gna///n\g;

Lr fQCZ, eVen For S UV E éo,l;.

Consider wunforn s ,Z‘ and maxirnze

Prtcc®Dv=st8E over each class...



Be/l & T Sire/son /ne?aa/ 1lies:

P e LN Préud®v=s¢8 < 3/ 4

P e §: Pric®v=st$ < cos?T/$ ~ 0.55

P e NS Préud®v=st$ <

CCF. reviecw Ay N. Brunner, D. Cavalcanti, S. Plronio,
V. Scaram and S. tehner, arXivizp3.2549 1.
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C/ ear: Can CesSt 3/\/@/7 r»1 eF£i crent/ y A}/

[1ned progra/y/m/ng  less obviews:

777/)7. a(l“> = LOé*(F> J ) e, CY* ZAe
£ractional pac,é/ng nuumber of 1 :

(T = max) | o, 52. 0,20 & For all vy,
Z F(y/x>wx < I

C7.5. Cubitd et al., TEECE-T7 s $):s509-5523, 2017



Thm. al(T) = L a™(T) |, with o ¢he
£fractional pac.é/‘ng naméer o~ I :

a*(F> = MQXZ O, S Z. e =0 & For a// Yy
Z F(y/x>w>( < I.

C7.S. Cubitt et ., TEEE-T7 5K $):5509-5523, 2017

Fractiona/ pac(/ /‘nﬁ netmber al reda/y sSletdied
5}/ Shannon LIRE-IT A3s-19, 1956 1, 1T /as
“«<e nice pl‘ope/‘f/eé y € 3 7% Z‘/p/ cat /\//‘Z(y :

a*(Tel)=a™ (L) a™(T)
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operaforé 5, S; ( /=l.../)7> ceorth

0) 7r SsS' =

) Y. S =S W

2) ;XSV e O ViIVx#y
) S;‘Ts;/ = 0 Viz/Vx~y

L7S. Cubitd/S. Severin,/ANW, manuscript, 2017
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Exf O Vxy € G.

CL. Lovdsz, TECE-TT7 25(D:1-2, 1979 ;
7S. Cubitt/S. Severin/AW, manuscrist, 20i.1
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9z ] La™(T)]

P ——1

Ex. Typewriter channel/ pentagon

A/l 1ndependence nimbers 2,
bet 3(E) =5 and a (') = 5/2.
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4. Entanglement can make a
difference

al(@) < al@ < 3(3)
C0(6> < C0£(6> < /03 9 ()



(3 < al@ < I(H)
CO(G> < C05(6> < /03 3 ()

C7.S. Cabitd/D. Lewng/ . Matthews /AW, PRL 104:230503, 2010;
D. Lewung/ L. Mancinska/ W . Matthews/+2, CMP 31:9z2-, 2012,
wsing W. Haemers, IECE-TT 25( 2):231-232, 1979.1
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al(@) < al@ < 3(3)

C0(6> < C0£(6> < /09 9 (7)

= \_19(6>J n all
lhese examp/eé

C7.S. Ceditd/D. Z.eang/ W. Matthews/ AL, PKL 104:230503, 2010;
D. Lewung/ L. Mancinska/ 0. Matthews/+2, CMP 31:92-il, 2012,
wusing W. Haemers, TECE-TT7 25( 2):231-232, 1979.71
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CA.S. Yolevo ) Statistical Structure of
Suaritum Theory, Spr/nger INP 2, 20017].
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=% QUL LU channe! (cptp M@p>
N:B(A) — BB, coith Kraus op's €,

Define K = spant € 5 ¢ BLA—B) and

S = KTK = 5;@1756;% $ ¢ KA as natural
analogues of the transition/cont. wusabilidy
grapA.

(For classical channe!: S consists of

lhose XxX-ricdrices «oilh XX -—-enz‘ry non-—
Ze o on/y 17 >(~>(\ I7 6) Sz‘mz‘/dr £or K.>

LK. Duan)S.Severin /AW, TECE-TT s 2)Ngpq-124, 2013.1



Define K = spant € 3 ¢ BA — B) and

S = KTK = Spanié;%‘. £ c KA as natural
analogues of the Cransition/cont: wusability
graph.

Zero—error trans,ission assisted by
enz‘ang/emenz‘ depends on/y ON S)‘ asS1Sled
Ay no—5S {9/7@/ / /ng onl) y on K.

CA. Duan)S.Severini /AW, TECE-TT sK 2)ipqg—-124, 2013 )
K. Duan/ AW, in preparalion. ]
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» Defintions of 00(S), a(S) and (K,
dga/n via maximal number of »esSs a365 :
C K ea/ac/ng lo previous notions 1n Che
classical case.’]

alK) = | oK ] 5 Che nitmber on
Zhe rAs 15 a Sernndefinte pProgran,

3enera/ /z/ng Zhe Fractiona/ pac.é/nﬁ no.

a(S) and « N( S) are Uppe) bownded
AV 3 (S) and H(S), \98/?8I‘Q//‘Z/‘h3 3 (7).

LK. Duan)S . Severin /AW, TECE-TT s 2)164-174, 2013;
( . Daan/ 4 7% ) v prepdrdf/on.j
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sZ. 7 1 5,
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9(S) = 8 (52 80%)))

CR. Duan)S.Severini/ AW, TECE-TT sK 2)igpyg—-24, 201373



9(S) = s I 1+7]

sZ. 7 1 5,
1+7 =p.

9(S) = 8 (52 80%)))

_

Nt immediate, bud ar
SDP, and rmultiplicative

CR. Duan)S.Severini/ AW, TECE-TT sK 2)igpyg—-24, 201373



9(S) = s I 1+7]

sZ. 7 1 5,
1+7 =p.

9(S) = 8 (52 80%)))

_

Nt immediate, bud ar
SDP, and e/t /p/ 1calive
C05(§> /og ?9 (S).

CR. Duan)S.Severini/ AW, TECE-TT sK 2)igpyg—-24, 201373



Alice Bodb P: S = «2V Crtp
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(K = pmax TFr S s2. 0< "< s,
T, U = 1%
[[{se1-D)=0.

reduces o classical Fractiona/ ﬁdc,éfnﬁ

number For classical channel.

4 S does Zhe /y//n//y/a/ S /ML(/ alion cosSt over
a/ / charme/ S with Kraws operaZ‘ ors 1»n K

(K = pun Tr 7 sZ. 0 < \/435 127,
77, V= 1%
(1 -TI)V=p.
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(can be strictd) =/L7

For co—channel:
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