A0k B

m it B N B E

Computer Science

[NV

2013 4E 2 Feb 2013

bl

Ising El#E BT R AT HE R

B IF B
(RAFHEA S HHMF S ERTRER  RE 300222)
B OE ARAEARENIEZLLSAESABROBEIFRFTEEFRPR T ARSI SR . EFARMESH K0
WMESAE, AEUBERETFEILHARMBERAREGN T I AR -T2 ERAM, LA RAREY
kAR RE L kb ES, HRT Ising BRABERZWGT LT 20, G168 505 69 B M Z R TR
M, Bk, Bt s # 2SAT B % Ising AR R B 22 M 449 $ A X0 R 8032y, A £ —A Ising R E
HEE> B TEAEBESH SR FH G EIRE AR # P ey, B o £ Ising BALR T Ml £ 4k 58 9
A NP #6d, 87 —#% Ising B R b ot A 4 58 P) M2 AR M LR T 34449,
XA Ising BAER, B AEHRE GTEE &0 EAE, RTEMME
hEZS#EE  TP181 XWEERIREG A

Computational Complexity of Probabilistic Inference in Ising Graphical Model
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(School of Computer Science and Information Engineering, Tianjin Science and Technology University, Tianjin 300222 ,China)

Abstract Probabilistic inference in graphical model is to compute the partition function, the marginal probability distri-
bution,and the conditional probability distribution through summing variables of the joint probability distribution. The
hardness and inapproximability of the probabilistic inference are important problem,and are the foundation to design the
probabilistic inference algorithm and approximate probabilistic inference algorithm, We analyzed the computational com-
plexity of the exact probabilistic inference and approximate probabilistic inference. In particular, we constructed a coun-
ting reduction from the # 2SAT problem to the probabilistic inference problem in polynomial time,and proved that the

problem of computing the partition function, marginal probability distribution and conditional probability distribution in
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a Ising graphical model is # P-hard, Moreover, approximating the probability distribution is NP-hard.
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