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Frequency-type contact probability and
random events transformation theorem

ZHAO Senfeng', ZHAO Keqin®"

(1. Department of Science, Zhijiang College, Zhejiang University of Technology, Hangzhou 310024, China; 2. Zhuji Institute of Con-
nection Mathematics, Zhuji 311811, China; 3. Center for Non—traditional Security and Peaceful Development Studies, Zhejiang Uni-
versity, Hangzhou 310058, China)

Abstract ; In order to further research the relation between contact probability and probability, with the aid of a new
random test of “tossing a coin” and “rolling the dice” , the frequency-type contact probability is derived, and on
this basis, the transformation theorem of random events and the “big probability principle” are proposed and its re-
lation with the “small probability principle” is discussed. Taking the game of “rolling the dice” as an example, the
definitions of the same-indefinite-contrary connection probability and the multiple contact probability are given,
showing that the frequency type contact probability has the same mathematical form and nature with the classical
type and geometrical type contact probability. The examples show the contact probability reflects the result of the
random test objectively.
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Table 2 ZHAO Sengfeng-Keqin’s the throw coin test

MM (A P Eme b A R kA, Sz A,

1 B 110 48 62 0
2 M 110 52 58 0
3 Mgl 110 38 68 4
4 e 110 48 47 15
5 Kl 110 29 38 43
6 110 31 31 48
7 M 110 15 21 64
8 Ml 110 13 22 75

DXCHFAY A (R IE R B s — A&
GFE, A A (R RO ) FA,(CRE
SET)2 A AT, AH I Y B AR - e B A
R P(AA) =P(A) + P(A)i hi P(A) §hE @It
B P(A)) Rl P(A,) RFER, HILMRILT A A, A,
1) X BRI — v EORER "

P(A,A)=P(AA,A,) =
P(A) + P(A)i, + P(A)i,), (6)

i REAE XT3 M7 [ S 2 JELAR 036X 7R 8 — o S o
AR, M A Oh AR, S2BR B« A
MIE AT B 35 A e SR W o i T 5 B S A
fR < TRI SR, 2B B A0 < B T S T L A A
FE SR A B RSB B« B T Sz S
A, EXHNTHFMA S A, ZREFFSF, TR
(6) PR T A B[R] SO A 45 < ]
SRR AR - R B s LT

EXS5 TE—DIRABENIRE £ d, R TE
— X EAFEE RS T A S C(C=A) Z[0],i0fF
ST A BRT C,H5 AR CHEANHER
HFAF B RS B 5 AR C B RIS
A, FRIFR SR, T A VR R B R AR

P(A,B,C)=P(A) + P(B)i + P(C)j (7)
PR A < [R5 SR R M - s AR R

K (7) R SRR R P(C) 1 R B,
PRI AE N BB = - 1, ANIHER, AUE R
“RFMECHER P(C) PRI,

FoSCHRL 1] i R M — e AR R 10 7k
LA RFEFM, B | C HEBEF A0y« B AR5
EHEAR" AT

P.(A)=P(A) + P(B)i + P(C)j (8)

MRIEEE XS o B, 0 (7) L (8) hiy j=-1,

ie [ - 1,17, (ALEREAL S 7R3 L B 5 Fn i AL pL 3

FIREFE R, @ A T 2 R R [ -0, 1] ,iX—
SRR IR SRS R A T i — 2 BT

UEAN ARSEEEXT TR R RGBS, LS 4
FE MR S IR R MR — RS R RS, ARG
R S B AT AR — 2 Ak F R AL R AR
MWFRZAERAMSE
4.2 ZLBHFE-THWMEREN

PUEST TR sy A TS O IRE N s S B
X AR M — ST B 0 A 5 2 R S IR 4 Rk
TR G R T Hh Z TUR AR - T R A AR
P 15 H B 2], PR 1 JE A0 5 AL Bt #1138
Yo g FLE L PRRE T AL S5 R 2 R R R
A 6 A1, FIAE RIS A 6 AN 20 T Y ik
AR QAR W B RO FFAE A 6 B
R A C 7 A <2 3,45 AR
BENT AL CZEM RHEA Kaddi i B2
BB FHE B3 Wi B4 s BT S BS
7 s R — T SR AR B O T B
AR A € R TR SR AR M - e AR
.

P(A,B,,B,,B,,B,,C) =
P(A) + P(B,)i, + P(B,)i, +
i
P.(A)=P(A) + P(B,)i, + P(B,)i, +

3(9) . (10) BT LA 1E & — il [7) 5 S s R e —
R (R(8)) MBI, T IR/ R —F £
TCHR R BN R - AR WA
)« 2088 AR M - e BVE R 5

EX 6 FE—AIRBEEHLIRE E b, i fe
— X EAMERNSLE A C(C=A) ZIA], i fF
EMRTA WHRT CHn(n=1) MW EAHEE
IR EE B (k=1,2,-,n) BRI A fE R F2 5
P B, . C REBEFA:) I 0 X AR - v R

P(A,B,,C)=P(A) + P(B,)i, + P(B,)i, +
-+ P(B)i +P(C)j (11)

PR« Z oo ARk - e R |

“ZILR AR BRI B LB, , -, B, K
PR FEFAF A B | AEREF AR5 2 e
552 PR 3 TR - 1 fEBER
PEEEE n TR, 8 C S FFHMF A B FHA)
PR n PEBEZECFEEE 0o+ 1 CTEROF, AR B4R
RERE 1 AEREF S5 2 S SRR 3R 2 1
Bl 3 e TR 5 o AR EE



- 58 - BOBE R

&
3

S ¢ 9%

no+ 1 OQUESEEESS B AT A R e AR -
T ENRERR AL SR, FR A 32 T AR M — v A
R HEERT i H— b, « 2o ARk - B
MR i e — N R EFH MR R =— 1,
Hftl A MER" R 0, iy, ey, —TRAE[-1,1] X
[, IRAS [ 155 0 UM (0 A HBUE S R 5 5 2 e 3]
[ = oo, 1] FEHATHIS) .

AN, “ Z IR R K - AR BT DA £ 5T
106 ZR B A B S

EX T MHZTHRREGIR B ARG -
WER” S 2ot AR M - e EE R

A KL TR R BN LT LS A SCHk[ 1-2]
43 ZLRBHFE-ZHWMRSSPMERAK

TS 4.1 g R S e e iR R 4.2
TSRS (R ) BRI B2 E T TR iR
RS2 T AN o e R R0 47 A,
Ay, A S —H P E ANMEFME HEA
U A, =0,P(A;) > 0,i= 1,2, n, WIXHAE—=5 14
B, #fi

P(B) =Y, P(A)P(BIA,)

PR (12) AR AKX HH A LA, A, FRH
TER AL,

ST 5 UL, 78 SC 6 45 Hh 1 22 0 BRI — S A
R HSRN AR A P — R R AR —
FiA ¥ 201000 (DL FEFA R — T FAF, b
WU = = AR X R T 210 5
(12) Fr7m 1 R 2R 8 U2 A (] A B2 220 ) 5 45 5
PR2H g — A e A A B G R R R B0 T
B, W Z ] 0 N AR IR 2R T e — 2D AR

SN, AT LB AR« 22 o0 AR - v
BESR” Jy“ SRR 9 PR TR BERT AT DA = A
VISMG TR PERE R a5 A v X EE Y A Bk
A H R, BT AT AT I X A
PR S N—A-0 T Ui B 1 A 09 Bl =
AVTRELL M A B i 2 28R — a5, it
Ah, M2 U ZMER I TTEL n — oI X N [ 451 R Y
BEALIRGS 250, TG 2 — D5
4.4 KREEEFE

“ Z IO - L AR N X AR - o
AR B — et T, 0 R Ge e T AT R A
BAE M G, Pt T LU E A H— A BEALIK
¥ Z AR R S5 5 DL A TR 25 3 K A I HE R | FE AN
[F] 235 50 e HE MRS KIS 25 Ty DN 4 Jmy 1Y) 1 J8E Xo) B\
AE H BLZE SR AT E

(12)

TSP B3 oA 9], A SRR A <1 )
N FEF WS A AR TR R AR
PEBESEE XL A D TS E B B AR - e ML

P[(A)=%+%i (13)

T ARG, ol Lo s+ 5
T AL E S S E B, <2 8 L R FHE B3 4,

568" B, € A,B, e A MK (13)7F
1

PC(A)=€+%L'1 + g (14)
AT DL, 76 DL 3E 25 T BENLIL R A 1, i
AlREH B B, N P(B,) =% = % .

PRILZH LAT 2 L8,

EX 8 TFE—NHAE L by, 1, Fn =274
[ g0 45 R (FAF) AL E b, W 2RAESS K
(K = 1) Wik AR R MR WTE K + s
(s = 1) WikE 28R B 5 RME SR =14, FR 0L R
TR TR v AR A AT e 1 < R AR T
PR KRB

AMER < R 5 /R S —
H TSR R TR B 2P KA R
5/ NRERR SRR () 56 R B AR B AL 5 Ak
N, AN E— 2D 5E « 2 0B AR - v A
FEN TR RER MR

5 #ARiE

ARSORIEEER 7T B ENE R G HIE FIE T4
SUASE ARG TR AR B WL, i B AN [R] T 28 i
R TS 7 R R T AR R B AL ) X R A — e
BENLIER” , 943 1 28 i i 3 R S A AR B AR 50 I
BHURNRE A3 1) 88 AR A - S B R 9 TH R T %,
U] T R TR A B AR - s R 5 Tty i
MRS LA 2R ) X 2R M - e M R BT TR RE Y
Bror B MR B, FE LAl B 25 i T REHLEE A
- Fefbg B Zou R ARk - s R DL R
R SRR RIS L e T X LU S S R S R
2l A DRANY b AP A I 5 U3 < S )
MR BE & WL 20 FE AL IR B 45 2R, B 5 /Y
AGUAE R RSO TR FIVE A i SCRk 45
X AR - SO BN E B RO - e B R IE
BRI R - e B AN BUE B O B AR - )
MR A QA S B B Bt T — s BeAb E il T
BERABE S HRE A N AR £ 5 JFE B &2



514

ARG , 45 TR TN AR MR 5 B AL (R fh e - 59 -

VR, BT B8 AR - R AE N T g
AR 5 BT I 2 T AR vh Ak S 50 A5 22
BRI KR

SEH

(1] e . A % 3 A K A0 A0 2 T L M) AT 7 VTR
JAL, 2000 44-64.

[ 218 ). A b o0 BT B0 AN S M R G B AR AT AP B I

[J] B RERGHIR, 2006, 1(2): 16-25.
ZHAO Keqin. The application of uncertainty systems theory
of set pair analysis (SPA) in the artificial intelligence[ J].
CAAI Transactions on Intelligent Systems, 2006, 1(2):
16-25.

(3] FCE). ek R A + Bi B BLSILAE 5 R AR K1
ANTHEP R[] 4 B8 R G4, 2008, 3(6):
476-486.

ZHAO Kegin. The theoretical basis and basic algorithm of
binary connection A+Bi and its application in AI[ J]. CAAI
Transactions on Intelligent Systems, 2008, 3(6) :476-486.

(4 ]BX AR B8 o 0 IR R B ) J B 5 B R M AR T M
PRI )] B RERGL I, 2012, 7(3) : 200-205.
ZHAO Senfeng, ZHAO Keqin. The principle of the proba-
bility of connection number and application in probabilistic
reasoning[ J ]. CAAI Transactions on Intelligent Systems,
2012, 7(3) : 200-205.

[51B0RRKe , X v ). 1k ZR A8 14 by ofe B AR XU, e 3 o 4 1
L] B i s SR, 2013, 43(4) ¢ 165-171.
ZHAO Senfeng, ZHAO Keqin. The contact probability in
risk decision-making medium application [ J ]. Mathematics
in Practice and Theory, 2013, 43(4) . 165-171.

6] B ARKE X v 8. JL A AR A< ) Ik AR AL (S ) AR
REGHECE L T] A BERG R, 2013, 8(1): 11-15.
ZHAO Senfeng, ZHAO Keqin. Contact probability ( complex
probability) of geometry probability and probability of the
complement number theorem[ J]. CAAI Transactions on In-
telligent Systems, 2013, 8(1) . 11-15.

(7] e, BRI B T A SEOR g ERR (M ] L
AU AF R AL, 2012 15-17.

[ 81 EAF I AL A Hefth K2 HN I [ M. b 50 Bl i i,
1979, 218-219.

[9VBATEAE KA RIS SECR G [ M] b at: s H
AL, 2008 1-28.

[ 10778 5 By B T X 3 M 9N 58 1 22 J P R OR AR 5 3

WELI] B BER G4, 2010, 5(1) @ 41-50.

ZHAO Keqin. Decision making algorithm based on set pair
analysis for use when facing multiple uncertain attributes
[J]. CAAI Transactions on Intelligent Systems, 2010, 5
(1) 41-50.

1150055 A, X 5 3. ik T 166 2% 500 A 1 o = 15 2 P L)

[J]HBERGEFR, 2012, 7(5) : 450-456.
LIU Xiumei, ZHAO Keqin. Inference method on intention
with uncertain aerial information based on the connection
number[ J ]. CAAI Transactions on Intelligent Systems,
2012, 7(5) : 450-456.

(1280 5w 8 AR X5 70 A A [R) 5 2 R ST BEAE b HAE N TR gD
MR ) ] B BER G, 2007, 2(5) : 476-486.
ZHAO Keqin. The application of SPA based identical dis-
crepancy contrary system theory in artificial intelligence re-
search[ J ].
2007, 2(5) ; 476-486.

CI3]IEBAE, B B, 45 SCHE, 45 A MR ) 0F 5 45 K e
(1] RER G, 2008, 3(1): 9-22.

YAN Shuya, YIN Minghao, GU Wenxiang, et al. Re-

CAAI Transactions on Intelligent Systems,

search and advances in probabilistic planning[ J]. CAAI
Transactions on Intelligent Systems, 2008, 3(1) . 9-22.
(14218 M2 N TR BB 5 R SR [T ] B RE R SE v
2, 2009, 4(1): 1-6.
LI Deyi. Al research and development in the network age
[J]. CAAI Transactions on Intelligent Systems, 2009, 4
(1) 1-6.
(15188 B 2%, 300 N RE S R [ M ] b e i AR K
AL, 2010; 114-116.
[16] 84 4L AR SERG [ M ] JEaT A K2
HiRiE, 2012: 7-15.
EE® T
AR, 53,1993 4EA: BT
5 0 15 B 5 T BRI R AT IR
BB R ARIBL3 TN

X, B, 1950 4R L BFSE B,
EA TR RS A TR R
W2 R AR EAT XTI R ECE L
WEHR TR FE, FERFE NN
IR HF, 1989 AR HE A X404 (B R
Bet) , RREARIB 90 KF, HIRE
138,




