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Abstract:  Uncertainty exists widely in the subjective and objective world. In all kinds of uncertainty, randomness
and fuzziness are the most important and fundamental. In this paper, the relationship between randomness and
fuzziness is discussed. Uncertain states and their changes can be measured by entropy and hyper-entropy
respectively. Taken advantage of entropy and hyper-entropy, the uncertainty of chaos, fractal and complex networks
by their various evolution and differentiation are further studied. A simple and effective way is proposed to simulate
the uncertainty by means of knowledge representation which provides a basis for the automation of both logic and
image thinking with uncertainty. The AI (artificial intelligence) with uncertainty is a new cross-discipline, which
covers computer science, physics, mathematics, brain science, psychology, cognitive science, biology and
philosophy, and results in the automation of representation, process and thinking for uncertain information and
knowledge.
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Fig.1 Uncertainty in visual perception Fig.2 An optical perception illusion
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Fig.3 Happy or unhappy?
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N T RE, N % I FT 8 AR 5 A ANAE PR JT 40 2 550K, FRATT LA B AR 5 8 o DN i 3 S 5 PR AN 8 R e
PR —— AR TS 10 LA S R A ok

ARV 5 4l A RO 1 2 S 1T 5 L (1 N SR 4 B T2 [ B AR AT A R 1, Bl R B . . R
P A A AR TR AT B, T B AT 5 R AR B S S, 1 S SR AN WA, A RO . L,
A CHTSERR NI B <=L PR A A R HOR K ] R A AR R AR
WA AR AR S AR <AR# <RVFry <R “ZEARZ. “R]RETAE R IR R L IR 1 AR A ORI

HARTE 5 IS AE BEHLIE. 25 44 1) Zipf 58 HEE A S I 5 2 T OB Zipf 52 R WA — 52 i Uk s
PO SRR T 5 R R ] 4 T L B AR R el MR HE P I A A R B BE R PO 5% RIE N B Y5 -
Z I} 2R AR AT A P(r)oc 1/ Je R a 2 — AN IEF BRI Zipf $5 5 a RN IR T BAR 3 A AR DL e~
B T v A R 05 o (1) TV the R A PR 240 S HEZE 5 2 Ry of ¥y 2 £5°Y Zipf s 48 /R T /ETE &
0 AP (1 3 Y L T Y 10 20 i, 208 K8 e A VAR D A P SO 1) R th AT AR 2 SR ABL IR ST R o,
FRAE o VF 22 DU N 53R 7 20 H R, v SERU S AR I 7 A T R R e 7K

k.
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BRI ASff 5 1, A b SR T N i A PR AN R O AR 3 A 1 B A R T ONATT R A
ATt N o ) S i R MR AN SR U2 (1) 4l B 10, X PP AN 8 PR AR AN B S A T & My i
filt A M AA G BE ). A2 s e ME N LR e s TR B Bt I b BTG S R, B %M SiES.5
FUARTE 5 A L, e ATTast 20 B LA AR BRABAG T S D R BOWT. YR, 20 8 BLROAS I e v i SR e Lk v LA
RSB T8 AT 50 5 T, T BRI B ARG ok B XA N L RE U7 M X Pk i Zadeh W
T ff]“computing with words” ) 77 [f1].

5 THEMERTEAR

AR B AN 5 P10 52 107 (8] V2 A7 B0 8 R — AN RS BRI 2 AR i K0 e i i
BT AN A T AN 2 R FIAL 38 30 66 2 0] 5K 28 031 09 SR T A AN e 2 N T 3, 0 2008 B AN o A B
T 53 SRAS I 7 v R B A Rk, 3 SRR 7R FF AL BN 2 1 1) BV Ry 32, A AL 28 e % A0 32 2 Wt R TR A Hf o
PE A 50 P N 2 B G T AP A A AN 1 5 R T R O e A AL e L A R R R R R TR R
AR A i 04) S 4 1% 5y

AN 8 N T B AALAS A B B N A i, WA 20 £k BN I 1) 5 1 20 B AL 2% 1) S oAb BHE 2 ) s v TG
FI X AT 45 1 e B B Ak R Y.

5.1 BEMLME. R R E KB B A ERL

HR 2 A28 (1 B30 R AE R 5 R 2 o 2E 7z i, B DA o P M AT VT S LS R R

FATTE I — AN 50 = A B B AR A H S TR 1 1) S o ST LA ALL. 18] 5(a) At 3 AL AR T 1R 4
TSR, R U7 v F 4 E 2 0 A1 K S MR L P 1 00 A BB B RO T AR LT IR R R R O
5 DR 35 10 5% M0 ABTRA 77 95 A A S R 5 SRR R R S (6, R D 3R A5 b B SRR R R AR R B 4
50 10 ANEEG MR 10 8,9 38,1 BR B 0 3860 Y 1) 358 B2 4 0 o6 1,0.9,....,0.1 F1 0, — 4 s & sR B0
I SR T 0 7K S AR D S, 3 L 20 T SR R B 1 5 R s L

Fig.5 A shooting example of the cloud model
K5 AR — A gl s ]
T NATTEE 25T B AR T TN AL BB ) T R PPN oKV T i R g T A e sl A bl o B
AU S5 oo AR R 2 Sy A7 ROR A A S i 0 A T LR AR e — A 2 W, S o A T I T ) 2 T ) A AR AR A
ST ST AR KT T2 2 05 T RE AL 38 R O BRAR) IS e, #0G aSE b b SR AL S IE A& 4 A,
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HE 2 0 FH 90 A 2 1t A 29 1 245 23 A (R 88, R A BT 6 0 B D) SO0 S T S A R B R IR
TYFifi 3R S H) 5 o A DL UV B BT 2 W (U ) CE SR AR 01 2 R AR AR, S I 7 5 T2 00 o R 4 2 e e AR
BT AV FRUAL B — 7 100 S WS s R B ATLAE , BID 20 00 6 7K~ 58 77 [ B ARG T S0 SR A B RE 5 —
T3 T SCARTIL T 55 v R P8 PSR P ——SJ Ja 5 R S IR 99 PR 5 HEORE 58 AR B T 53 DR P TR AN A P B 25 1 2
P A BIRE L. 25 53 T ARS8 PR 8 35 KA IA 3 7 S0 T R 5 el 5 0, s <SP s i A7 b H AN RS0, 3 T 0%
Pl AT T AR AR, P9 1A S R SR B O ANRE ™.

BRI I 1) 7 e A o ST s R I R B0 R AL, 15 R D 1) 2 2B A UL A AN 7] B8 1K) 2 3, K E0E
JU 3 RE S T K B R AR T A S S 3 5 T B B 5(0) AT 5(c) 20 S BEAULIA J5 - 56 F 10 A4S 100
AN RS T O

T ER A 2 G R ALAE RO 1k, oy o B 3 e 2, P K AR s o 5 . 1 A P 25 B O 5 R
KB BEALIE  ASORI P DL e — 8 22 T8 ) SG R L.
5.2 DA EERTTEHAR

A6 BB A (1) FE AR R #8 A  FE A o, B o v ST PR T 2 1 R R, AT AT A R 6 7 {6 b A 400 A 49 1) 45 b T
.0 T s A A 52 e 1 B AL X — R 5N 23 T2 B TR B UE SRS 0L 48 (1 T 3 40 Bl 2 ok 7 B f AR,
Sl B i e SUVE B R LELVE, AT UUE iU 2 2 B AV R S B P 2 Al TR BB 505, L R4 R 3L
R WNUGEBI SR 2B 0T LS 40 TR IS RAR S5 & 30 A e 1 B AR RN 23 TE 85 AR mp il LB 00 b
S AR 3 A s R AR e

B TEA 42 ORI R 7 A=

L DAKEEN L 2 BOAIAGER T N L WO R, i o AR B Dl Lasi(0<sI<SO A2 RL 1A i 87,26 B
KB K Lrsr(0<sr<) AR L 2.

2. WAEREL 1 BT H R, 2 (ata) S E K B Sy Lxsixsl B2 RRL 3,6 W (B+0) LK H Lxsr*sr ()
Fi R 4 AR 2 T & 2o (et @) AE K E R Lrsixsl 122 RE 5,40 (B+B) A K TE Ny L*srsr
A4 B 6.

3. HEH 2, BACE MRS 2WD_1 S B A SR TR PR 2 R

Variation 3 Variation 4 Variation 5
Fig.6 Simulate random variations by cloud-transfer parameters sets
Klo X ZH BT AR MBI AL 57
IR L 6 o i TR A 2 SR (1 28 0 B B Ex={a==40,sl=sr=0.7} JEAT 2 AL e 2 1l 5 A 2, B
6 ) 5 BRA B AU LA 7 of R R O 2 R AR S0 B 0 RO R R AT AR A 5 A L N 7 P 5
RRAR S50 T B IR = AR e K B R iE 8 A En={0.05,0.05,0.1,0.1},He={0.001,0.001,0.01,0.01 }.4% it J5 ¥, I 18
X593 TG 2 BRI S X8 43 T R D) B A = A e S B 88 7 A jle T B T (R 78 S .
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Variation 3 Variation 4 Variation 5
Fig.7 Simulate random variations by cloud-transfer rules sets
Bl7 0 R B BEAT 5 AR S AL Bt AT AR S
o T K JE AR REAS AR 4 R R AN 52 PR R R BOIR R 22 AR A N T 3 510, = W B Bl S A
[l 55 SC, AT BUE B M S AL . 2R FMRRAE L PR30 A R i 25 45— BERE AL TEAN ), 25 23 B 7 2B A B AL £
I 2 ST BRI AR S A B e T A S R (1 KD A O A8 T AT 00 A O 0 — bR 3 A PR RE JEE 30T B A
Pa AP e MM 45 2 ok, nT DA BUAS [ () 50005, P E AN R (9 BT S BRAE D) 35 4% . LSRR AIE L RO 25 31 0 A8 5
FH R SR IBAE AT AN 52 1
5.3 WEEIRINAHHE MR IT B AR
8 44 5 5 27 Vi 22 AT 5 DR 3, 5B o R VP 5 6020 A BIBL s 5 M 9 2 ST LI 2o,
BEAHUES T IRGENL B o W 55 0 s 2 A A A i g, 2 DR R/ Dt K] v T A 45 458 408 2 3 B ) 45 4
FNAIAZ AL 19 2% F 0 T DL 08 4 R R 7% 6 408 R A A 2 AR ) 30 B2 e A ) L AT 5 AR 4k, T AR AL
W25 I P AR BE AL AL B 8 FP RS 1 R G A o £ 190 2% 4 1 BT s 5 1 A L AR AR B A O ST B 4 41,
FEXT )5 90 40 BEAT 2 A A, RIVA 380 - Aok 0 300 52 199 2 94 41 WE AR AL, SCAN [ £ 0 5% 3 b —— 2 3 0 SR 5 8 X 445 e
B R IS R T 0T ) 2% 1) 4084 e P 0 AT B AL AR A LA 38 e 7Y 0 s o e 4, O LU e S o ST
BEAT BENLAZ A, v] LLAG A i 05 27 B R 28 40 B 9 2 I 2 4 b B it it R BB LASE AL ]
TR 0 T 199 298 1 A G54 P A RIS, T AR s L S 94 2% 41 1 G5 A4 R SR sl A A2 1.

Expectation topology Variation 1 Variation 2

Variation 3 Variation 4 Variation 5

Fig.8 Random simulation of the communication network topology

I8 JELAF 4 45 4 $h IR AL U
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Expectation network Variation 1

Variation 3 Variation 4 Variation 5
Fig.9 Random simulation of the communication network topology and traffic

B9 A M 4590 b K U TR A LA L

6 % i
A R TR BN 2 10 A 5 88 e —— 1 R S 4 U THT, 2 R TSR Bt AE 2 78 R AN 5 P 2 il (A
P THI U £ AT KK A3 JR I AR\ 2K T % JEL 40 7 T 1 e 70 48 o 9 B TR b A A P N T i N T g

ORI A A A N TR v 1 i R ),

NI A T 3 AE T8 IO 5 M B 0 7E T 6 A e b B AN 5 P i A0 3 0 R AN g S e R ko
TR AN E ) AL, AN 2 FEOR A 1 R A R o SR AR B AN S B AR 2 0 v SEHLT S T T R £ i)
RO R R Ut A0 ] 5. S AT AR SO B g e RS I AT BRI R I R A R SR 2
N TR REWTIU A SOR T AN, 5 LS e 58 42 H s AR ANH E PR E L 58 A BDUN SR 0 3 RE A i Ik ik
Pl PR E S ITE RN NS e 2= S SRt PNL 8

FRAT TR A g AN 5 W SRR R s N T G5 A WA R B 2 JUARR, DU AR S E ST AN R L
B RE AU\ 1,5 T R AEURUFT AR R ANAf 3 R AN SR F AN N A BE 11— AR (10 R IR i — I
YT 0 R Al R BUAE T, 1 260 A I TS

AN TR RN TR 21 LKA R XA dvk SR WHE . B, pbs, D
o NENEE L A A EARRE S AL 2 B 5 A8 SB B K IR S R K AL s BE W L 4% S ADUN i F) AN 2
R BRARI R IR ). AL Be J) A0S e R ).
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