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Communication Scenarios
/ Robustness \ / Resources \

For every f € O let W, be a quantum channel A -S(H)
The set {W,:t € 8} is an arbitrarily varying classical-quantum channel
when t varies in an arbitrary manner

—> We interpret it as a channel with a jammer

K | / Common randomness is a helpful resource.
Problem: It is a very strong resource.
o o o
&~ Correlation is a much ,cheaper” resource.
When the Jammer Knows Input Codeword
el / Resources \
J i @ Randomness: full coordination between Alice and Bob;
> oo J— (> [ ] > fiess: Yoot '
P @ Correlation: weakest form of coordination;
@ (w500, (ws0u,
Conventional model: j does not know the channel input AN—— A —
onventional model: jammer does not know the channel inpu
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In this scenario jammer knows input codeword Correlation Assisted Code
Definition: ! . :
A (V' V)-correlation assisted (n, J,) code con-
/ \ sists of
Previous Results — a set of encoders {u,um 0l aiogha loany iftoe ki V’"}

.y a Set of collections of positive-semidefinite op-
erators {{Dj(.” ) 9 & keronsalppbiaiuthoger e 0T
H®™ which are partitions of the identity

;) For an AVCQC W={p(x,s): xEX, s€S} let
W= {{po(z) =) Q(s|z)p(xz,s),z € X} for all Q1 X — S}

The random assisted capacity of W is
max min_ x(P, p(- . . .

\ P 5(-)617VX( ot / / Correlation Assisted Capacity
Definition: A non-negative number R is an achievable (V',V)-

correlation assisted rate with informed jam-
\ mer for the AVCQC {{p(z,s),z},s} if for every

e > 0, 6 > 0, and sufficiently large n there ex-

ists a (V/,V)-correlation assisted (n,J,) code
CV!,V) = {(uym {D§") & 5 € {1, Jn}}) ;
v, v™} such that 'an—‘]’” > R — 4, and

b €

/ Outline of Proof

d If the jammer knew the random key k, The best strategy for the jammer would be to
choose the most dangerous state to attack the k-th deterministic coding, which we do not

want. max ZZp(vm,vn)Pe(C(vm,vn), SN Grie
&I To this end every used codeword must be used by “many” outcomes S0 ym g

\ / \ Where P ,(C(v'",v"),s™(.)) = E tr(p®"(uv,n(]), s(u, m(N)) Uy — D](vn))) /

Main Results
/ Main Result \ / Proof of Main Result

Theorem Let (V/,V) with alphabets (V. V), be an arbi- For classical quantum arbitrarily varying channels when the
trarily correlated source and W = {p(z,s) : x € jammer has side information:
Xigoe S b AVCQC. When I(V',V) > 0 i . . i )
i e o Alvhania s > At first, showing that there exists a hyperplane separating the quantum
holds, then
\ s / > When this condition is satisfied, constructing a classical binary point to
point channel with positive capacity (quantum version of the Kiefer
/ Proof Concepts \ Wolfowitz positivity condition )
For classical arbitrarily varying channels when the jammer has no side information: o> Creating common randomness with a pre-code

> Showing Csiszar Narayan positivity condition (Ahlswede Dichotomy) is fulfilled
E,‘\ Creating common randomness with a pre-code oy

BUT! When the jammer has side information.—, no Ahlswede Dichotomy ., Csiszar e [01100...1110100110000101100111
Narayan positivity condition does not work Ccr)e:;edlgtr:ﬁdcggge

For classical arbitrarily varying channels when the jammer has side information:
o, Showing Kiefer Wolfowitz positivity condition ( hyperplane separating the classical A Applications \
~ channel outputs into two parts in their real vector space) is fulfilled
— Creating common randomness with pre-code
@On the set of quantum states since they do not form a real vector space._, Kiefer 2 Turing computability

Wolfowitz positivity condition does not work

& Common randomness generating using correlation as resource
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