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Abstract

In this paper, a quantum generalized combination rule algorithm is proposed
to reduce the computational complexity of generalized evidence theory com-

bination rule.
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1. QGCR: Quantum Generalized Combination Rule
QGCR algorithm consists of the following four steps.

Step 1: Transform GBBAs into M% and M°.

Apply a transform function expressed as follow.
M; = /m(F). (1)
By this transformation, M now satisfies 32 o |M|* = 1.

Step 2: Encode M® and M? into quantum states.
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Step 3:

Step 4:

Let G(|F:),7) be the i-th bit of the quantum basis state |F;) and
symbol F; be the corresponding proposition. Then the correspon-

dence can be characterized as follows:

G(|F),i) = 1) < 0; € Fy
G(|F),i) =10) & 0; ¢ Fi .

(2)

The quantum superposition state could be expressed as follow:

m—1
)= Mi|F), (3)
i=0
Apply the combination quantum circuit.

Use a specific quantum circuit QC' to draw the combination results.

The quantum superposition state in target register is expressed as

follow:
Ya) @ |1h) = |1) > MEME|F) +
| FunFy)=|Ft),u+v=0
0) Z MEME|F) . (4)

| Fun\Fo)=|Fe) utv£0

Measure target register to estimate combination result.



The combination results could be estimated by following rules:

K= Z Mo (Fu)mp(Fy) (5)

| FunFu)=|Fo)
= P(11)|Fo)) + P(10) | o)),

ma(Fo)mu(Fo) = P(1) | Fo)), K #1,

m(0) = (6)
1, K =1,
- (1 —m(0)) Z| WNFo)=|Ft) ma(Fu)my(Fy)
m(F,) = A 7 f_ Kf
_ Q= @PIOIFY -

where ]5(].7-" )) is the probability of observing a quantum basis state
in measurement.
2. Conclusion
The proposed QGCR can exponentially reduce the computational com-
plexity of generalized combination rule.
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