5513 %55 3 3] B R & ¥ W Vol.13 No.3
201846 H CAAI Transactions on Intelligent Systems Jun. 2018

DOI: 10.11992/tis.201706055
[ & tH R bk : http://kns.cnki.net/kems/detail/23.1538.TP.20180412.0858.002.html

ETHEEIEENEMNRE T EN R EEFIES T

i']ﬂikl’z, ?/{ﬁ%l’z, 5%!571‘&1’2’3, iél?l’z, iﬁizl&ll,ét
(1. BHRBRFRZEAFERARFER, Wl mH611756;2. HHRBRF WNAEHAELEERERSRELSE
BE, W RAR611756;3. & BAFEKF FIRTALZR, &% 438 10607; 4. R K F HEI A, B 275 850000 )

E S TANEMRE Khatri-Rao £ 5 ) Khatri-Rao FHER, WF5Y T F B M4 (10 7k, I Ry s B e
T BRI ST P2 I N AELEE . #% Khatri-Rao Bz 2EACHIE T — 0146 1B 551 20 S P25 1) <8420 R, 15 3]
— AN T 3 W E AR SE . 25 TR WL B R AR A PR, DUIAS 2 0 8 I 45 [ s B /N SRR,
HE RS ITA PG E ARG, AR, ¥ Khatri-Rao FEE BRI T T 2240106 K5 51 20 568 0 2% 1 414
FERE, 45 30— BTy o5 B8 2 — 2k = i A0 T A1 0 2 s S i A B LB 4% . B, 4 T BRI
SR D 5 e 2y ok ) T

KR JHIFB I B 2 45 2% BERUAHE; TR AR AR DU 2% 5 BRI 26 5 et oAt

FESZES:TP393 XHMFRES: A XEHS: 1673-4785(2018)03-0359-07

RS AR XA, =R, #0H, F BTEMEENBMEMBRTERRRFEST I BEREFR, 2018, 13(3):
359-365.

#1325 183X LIU Shengjiu, LI Tianrui, HORNG Xijin, et al. Supernetwork building based on matrix operation and property
analysis[J]. CAAI transactions on intelligent systems, 2018, 13(3): 359-365.

Supernetwork building based on matrix operation and property analysis

LIU Shengjiu'?, LI Tianrui"’, HORNG Xijin'*’, WANG Hongjun'?, ZHU Jie"*

(1. School of Information Science and Technology, Southwest Jiaotong University, Chengdu 611756, China; 2. Sichuan Key Lab of
Cloud Computing and Intelligent Technique, Southwest Jiaotong University, Chengdu 611756, China; 3. Department of Computer
Science and Information Engineering, National Taiwan University of Science and Technology, Taipei 10607, China; 4. Department of
Computer Science, Tibetan University, Lhasa 850000, China)

Abstract: We study supernetwork building based on the Khatri-Rao product operation and the Khatri-Rao sum opera-
tion on adjacency matrices. In addition, the marginal-and joint-node degrees are introduced to investigate the mechan-
ism of a supernetwork. The Khatri-Rao product operation is iteratively applied to a simple initial network to form the ad-
jacent supernetwork matrix and obtain a self-similarity supernetwork with fractal dimensions of no longer than 3. If all
initial networks are connected with nonbipartite graphs, the obtained supernetwork has a diameter that does not exceed
twice the summation of all initial networks. Furthermore, the Khatri-Rao sum operation is sequentially applied to mul-
tiple simple initial networks to form adjacency matrices of supernetwork and obtain a random supernetwork with one
marginal node degree, with one-dimensional Gaussian distribution, and a joint node degree, with a high-dimensional
Gaussian distribution. Finally, several properties of the proposed supernetwork building based on matrix operation are

presented.
Keywords: matrix operation; complex network; supernetwork; model building; fractal dimension; self-similarity super-

network; random supernetwork; property analysis
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