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Q U A N T U M  S TAT E S

A quantum state   is a unit vector of dimension  in a Hilbert space.∣ s⟩ n

For some basis of this Hilbert space 

B = { ∣ 0⟩, ∣ 1⟩, ⋯, ∣ n − 1⟩}

we can write  as a linear combination of the vectors in B∣ s⟩

∣ s⟩ =
n−1

∑
i=0

αi ∣ i⟩ αi ∈ ℂ



Q U A N T U M  C O M P U T I N G  O V E R V I E W

Q U A N T U M  S TAT E  I N  
A  W E L L  D E F I N E D  

S TAT E

A  P R O B A B I L I T Y  
D I S T R I B U T I O N  

O V E R  C L A S S I C A L  
S TAT E S

A P P LY  S E Q U E N C E  
O F  Q U A N T U M  

G AT E S  A N D  
M E A S U R E M E N T S



E R R O R S  I N  Q U A N T U M  C O M P U T I N G

Bit flips Phase flips
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Resets
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Input Output

:  S E T  O F  TA R G E T  S TAT E Sτ

τ

:  T H R E S H O L DT

T

H

H :  H A R D W A R E  S P E C .

Q U A N T U M  
I N F O R M AT I O N  G A M E

P R O G R A M  F O R  H  T H AT  
R E A C H E S   F R O M  
A N Y  O F  T H E  S TAT E S  I N  

S U P P ( )

Pr(τ) ≥ T

o0

O0

:  D I S T R I B U T I O N  O V E R  S TAT E SO0



PA R T I A L  I N F O R M AT I O N  G A M E S

A partial information game is a tuple 
 where  

•  is a finite set of states  

•  is an initial vertex 

•  is a finite alphabet 

•  is a labeled transition function 

•  is a finite set of observables 

•  is a function that maps observables 
to states.

G = ⟨L, l0Σ, Δ, 𝒪, γ⟩

L

l0 ∈ L

Σ

Δ

𝒪

γ : 𝒪 → L Taken from [1]

EXAMPLE OF A PARTIAL INFORMATION GAME GRAPH



Q U A N T U M  C H A N N E L S

P R E C I S I O N H 0 X 0 C X 0 1 C X 0 2 C X 1 2

2 0 0 4 4 4

3 2 2 6 8 6

4 2 2 8 8 8

5 2 2 8 8 8



johann_sure_acc

Precision T Avg. Acc. Avg. Ins.
2 0.8 0.88 3.47

0.85 0.88 3.47
0.9 0.88 3.46
0.95 0.92 4.47
1.0 0.93 4.47

3 0.8 0.88 3.46
0.85 0.88 3.46
0.9 0.92 4.49
0.95 - -
1.0 - -

4 0.8 0.88 3.46
0.85 0.88 3.46
0.9 - -
0.95 - -
1.0 - -

5 0.8 0.88 3.46
0.85 0.88 3.46
0.9 - -
0.95 - -
1.0 - -
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