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• A quantum sequence is a string of unentangled 
quantum states 

• The objective is to identify the state of the sequence, 
both in minimum-error or unambiguous paradigm

Quantum sequences

Examples

Quantum key distributiona

Quantum change pointb

Multicopy state 
discriminationc

Optimal discrimination 
For quantum sequences whose states are independent 
of each other, fixed local measurements are optimal.

• 𝓔𝑖 = { 𝜂𝑗
𝑖 , 𝜌𝑗

𝑖 ∶  𝑗 = 1, … , ℓ𝑖}. These ensembles are known a priori.

• The state at position 𝑖 of the sequence, has a probability 𝜂𝑗
𝑖  of being 𝜌𝑗

𝑖  . 

• This makes them independent but non-identically distributed sequences of quantum 
states.

• The 𝑘-length sequences form the ensemble 𝓔𝑠𝑒𝑞 = 𝜂𝑥1
1 … 𝜂𝑥𝑘

𝑘 , 𝜌𝑥1
1 ⊗ ⋯ ⊗ 𝜌𝑥𝑘

𝑘  𝑥𝑖 ∈ [ℓ𝑖] for all 𝑖 ∈ [𝑘]}. 

• The optimal measurement strategy for discriminating 𝓔𝑠𝑒𝑞 constitute performing on the 𝑖𝑡ℎ particle, the optimal measurement for 

discriminating 𝓔𝑖.

Theorem: Let 𝑝𝑠𝑒𝑞 and 𝑝𝑖 denote the optimal probability for minimum-error or unambiguous discrimination 

of the ensembles 𝓔𝑠𝑒𝑞 and 𝓔𝑖, respectively. Then 𝑝𝑠𝑒𝑞 = ς𝑖=1
𝑘  𝑝𝑖

𝑴𝟏 𝑴𝟐
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Adaptive local strategy
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Global strategy
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Fixed local strategy

Sequence discrimination
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