ABSTRACT

The generalized notion of non-contextuality
provides an avenue to explore the funda-
mental departure of quantum theory from
a classical explanation.

For two state discrimination contextual ad-
vantage is available irrespective of any prior
probabilities.

For the case of three mirror-symmetric
states, the contextual advantage can be re-
vealed only for a restrictive range of prior
probabilities with which the states are sup-
plied

For maximum confidence discrimination
We demonstrate that the prior probabilities
of state preparation play a similar role in
exploiting the quantum advantage in maxi-
mum confidence discrimination.

: Let’s see some details
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Quantum state discrimination strategies:

e Minimum error state discrimination (MED)
* unambiguous discrimination (UD)
e maximum  confidence  discrimination

(MCD)

Ontological models:

/A (N p, PYE(KIN M)dA = Tr(pEy). (1)

Does operational equivalence imply ontological
equivalence?

Answer: Let’s assume yes

Preparation noncontextuality (PNC):

p(k|Fo, M) = p(k|P1, M) = pp,(Alp) = wp, (Alp),
VM.

PNC bound of MCD of two states supplied with

equal prior probability:

(2)

RESULT 3: MAXIMUM CONFIDENCE STRATEGY
MCD with Arbitrary prior probabilities:

Theorem 2: For maximum confidence discrimination
of three arbitrary mirror-symmetric states, the contex-

PNC bound: tual advantage is available only for a restricted range of
, prior probabilities.
C = [1+ cos” 260 + ( 2) cos” 0] - 9)
p
Quantum bound:
1+ 2p cos 20 !
Cp= L2 (10) »
2 —4psin” 0

C' = figure of merit or the Maximum confidence.
Figure 3: Variation of S with p and 6.
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RESULT 1 : GENERALIZATION

MED of two states with Arbitrary prior proba- Proposition: For MED of two nonorthogonal pure

bilities: quantum states contextual advantage can be revealed
regardless of the prior probabilities with which the
PNC bound: states are being supplied.
Sf\ <1 pcwl"p2 for 0<p<1/2 3)
SE<1—(1=—p)c¥"  for 1/2<p<l1
Quantum bound:
SZ _ 1 14++/1—4 1,42 (4)
Q™ 5 p1p2c€ :
w e
e

with S = Success probability, p = prior proba-
bility and S = Success probability and ¢¥1¥2 =

confusibility. Figure 1: Variation of C with p and 6.

RESULT 2: THREE STATE GENERALIZATION
| T10) = [0), T]1) —

Mirror symmetric states: A transformation {7 € O(H) 1) leaves the set of

states invariant.

1h1) = cos 0|0) +sinf|1), |12) = cosA|0) — sinB|1), [1p3) = |0), ()
PNC bound:
S5 <1 —pcos®20 — pcos® 0 for 0<p<1/3 6)
S3 <1 —pcos?20 — (1 —2p)cos®d for 1/3<p<1/2

2

Quantum bound:

Forp > 1/|2 4+ cosf(cos 0 + sinf)], it is

So < p(1 + sin 26), (7)

while for p < 1/]2 + cosf(cos @ + sin )| we have,

Figure 2: variation of S with p and 0 for arbitrary mirror
symmetric states.

(1 —2p)(psin®@ +1 — 2p — pcos? )

S <
@ = (1 —2p — pcos?H) ’

(8)

Theorem 1: For MED of three mirror-symmetric
states, the contextual advantage for a certain value of
confusability can be revealed for a restrictive range of
the prior probabilities.




