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 Position-based Cryptographic Tasks

 Position-based Identification
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Gaol: 
To convince Victor & Vincent of Peggy’s location. 

For simplicity: consider 1 dimension. 
For 2 dimensions, 3 verifiers are needed, etc. 
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 A Simple Candidate Scheme
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Bit x is obtained by measuring 
qubit Hθ|x〉 in basis {Hθ|0〉,Hθ|1〉}.
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Eve cannot both keep Hθ|x〉 and send it to Ed !

Conclusion: Scheme is secure ???
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EEve and Ed need to apply U to joint system AB, 
where A and B are geographically separated
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=> (in general) two rounds of communication needed ???
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We show:
Is possible with one round of communication
(when given a “large” amount of entanglement). 



Remarks:

Trivially doable in two rounds.
No quantum communication needed.
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 Nonlocal Quantum Computation
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One round of 
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|ϕΑΒ〉 = U |ψΑΒ〉
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Remarks:

Trivially doable in two rounds.
No quantum communication needed.

Theorem: Single-round nonlocal quantum computation
is possible (given “many” pre-shared EPR pairs).

Proof: Follows... (based on ideas from [Vaidman2003])
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 Step 1: Introducing Classical Inputs
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xxxxyyy xxxx∈∈∈∈XXXX,,,,yyyy∈∈∈∈YYYYYY

Is (obviously) equivalent to original single-round 
nonlocal quantum computation problem. 
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 Step 2: Removing Bob’s Quantum Input

x ∈ X, y ∈ Y
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If k=0...0= l (happens with prob. >0) then: 

Vk =id =Vl and thus 
 Alice & Bob can compute |ϕΑΒ〉 in one round. 
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Else: Alice & Bob

set x′:= (x,k, l) and y′:= (y,m,n) ,
set                                                  so that 

repeat the pre-processing step. 
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