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Abstract In the area of MASs, emergence-oriented researches regard MASs as particular com-
plex systems and focus on the emergent characteristics of MASs on the macro level. In order to
characterize MASs or specify some issues in MASs at macro level, several notions in the science
of complexity should be used in these researches. This paper firstly gives an overview of these
several notions and their quantifications, trying to catch a deeper understanding of them. Then,
with some applications of these notions and their quantifications in MASs, some inspirations of
them for emergence-oriented researches are illustrated. Hoping this overview and the inspirations
can further the emergence-oriented researches on MAS. The notions in the science of complexity
this paper mentioned include complexity, edge-of-chaos, self-organization, emergence, adapta-

tion and evolution.
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AR RGN KT AR H TR S AR
G 20y, ARG AR LA 2 A 200 — AR HL ] {H 2
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BPE (Self-Organized Criticality, SOC)B% 7. A 4 1
I AR AR A E R IR S 1 R G X R G
REMS B AT ALE " B L Im FARE” B B XA I R
SUG RGN 28 ) 07 2547 R S B AT FRAE 0 (8]
FVRFAE 2 [8) RUBE , DA 1 28 20 o 7 25 38 A R G0 1 il 2
TR A (power law distribution) 4 B} 23 e k. 78
H AL TR T /AN F R 5 1Y 3% BT 0 RE X &R
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TR ZRVERL b I B — A& i R 45 B
XA B Bl AR B R —— P Ry S 20 43 2 1R Y 228
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RIONE 7T T 3 4 2 X 4 JR A O TR AIE 2 B0 4 4y
FEASBA R H AR i R B ke kT I A
A& X RIA IA R BCREO AY L (H I il T RS B T iR
P R 4 — A0 T Y S AN RS

XoF T S 018 L ik R R 2 GO0 A B R i DA —
FBCZ: A e 2 R 5 R 2 A IR 22 1) 7 5% 2R ok S5 TR B
PE. 55 Ah L R] S 7E 2R 48 B A A I ) Al B N R SE AR
UE Py m 500 1 A R L O BRI B Fromm ™™ g & A
J2 IR Z 8] AN [R) 4 B A5 248 28 F0 PRL2R OQ 3% o XV B i
143250 JF B T & A1 F 2. Stephan™
DX AN () 9 BROUL T 26t A 45 b o 0 o 4 02 DA JZ I
O F RN AT TR0 4 R ok 1 R L AT R AR AR A
Ja KN TR AT

Fromm 7£ 3CHK[38 ] B 45 1 i A fY— 28 T4,
MR8 J2 U0 2 8] A [] Y 5 A5t 28 3L A 2R 56 & L 8 T 31
o309 A4 2 TR B B 44 J0 S5 19T B (simple/nominal
emergence) . 55 /i Bl (weak emergence) . £ 5 Jifi ¥
(multiple emergence) .5 i B (strong emergence) , Il
P 3. 2R AT HAD 9w ist . M S s 2R 11 H A%
] B A IE R B B0 R 55 S8 R T A A 22 A I Bt
PEIR ) B 38 A0 B 1 27 2] FHOE N5 2R A TV U 3 B
R AE G BT I A A B A T R A
A IR S I SO ) A R P A L) AR R S it 3
)2 PR G R

Stephan 7£3CHRL39 ], AT B0 62, 25 (9 16
AOFBE, B T 3 B A [6) Y T 3 A2 U 55 T BB
(weak emergentism) , 2B} 3l B8 (synchronic emer-
gentism) F1 7 B} ¥ B 8 (diachronic emergentism).
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ogiiE S i vk b) | WA NI %Y/ d 5 7tg 1M 107N R B
piog LB [V < o i o = 1 a7 AN 1 Koo
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(1) Y3 — 618 (physical monism) i/, R 40
MIIC R S - R RGN AETE R B AR LR,
X — 1B R WY 2 RGeS A A RO kA

(2) & 4t % K 457 Pk (systemic properties) g .
IR 2 R R ARFR . — AR 0 R R
P2 HACY R BA X R4 0 A B

(3) i g %2 % (synchronic determination) i
B —> & G BE 2 B A PR I T B O 4
o RIVHCZH 43 04 4R 1 Rk S8 20 43 i HIE S 5 B R R SR
53 BVREVE S 53 HE B —FF R 4 3R G0 8 AR R R
A At 225

(4) AR A Girreducibility) i 8. — 4~ & 48
BARFE AT R 24 OB LIBTE MW Fid 2
TEZ W b HR AT AT A3 1 5L R G40 45 1 4F

TEAT R ZR G AR P A Bl X S AT D T A A
AE DA I S8 4 73 1) i 57 3 B s A TR E AR R P AT
i

(5) B3 P (novelty) i@l 78 R G AL FE
AW B I B A PE (genuine novelty)”. 5 /&
Ui, O EAFTE M o3 2377 AR RS SRy BT Y 25 4 23 4
B AR FUR AT S 1T S A4

(6) GEFAS AT FM 44 (structure- unpredictability)



1 4 GRS ST R AR A IR A S ) MAS I B BT 23

Ve SR T A A5 R A R e S TR R R
KE » AR 2 AT 4 R i BN b R A ] Y. A
A

S5m L

NI

JE P

) APk . +ANT] T —
al 5 6 6 0 :mw:m@é@ 7 I 454 T B e

55 P mEL e

17 o AT A7 33X 26 45 # A B A BT A R P L 2 A AT

.
Vit Sk e

AN

ey

L ES SRS
JR P 1 A JR P 1 A
A4 v

B 4 Stephan 5t 197 B0 K H o6 R

M\ Stephan 3¢ T 8L A 18 & . 7T LA K
P 2 T B e B A ) R A AT AT IO AR A4S T R S
AR L W] FT LA Stephan fi 35 A9 55 1 2
SOt S B %) B A L X F Fromm Jif BRI A it 25 A4 1
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ZURMIMZE 5 (3) B 42020 B — Fl R 5k E
XL EERER -1 AT LA AR % B A8 E R
ST WOV AL AN Bl 2 o AR B I — R FREE 1 R R
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