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Abstract: Set Pair Theory(SPT) regards the spacetime of things as a Deterministic Uncertainty(D-U) spacetime
which is both definite and uncertain, treats certainty and uncertainty of things as a system of certainty and
uncertainty, and “Objective recognition, systematic description, quantitative description, concrete analysis and
practical test” of uncertainty, in the application of continuous development. After reviewing the source and
property of Set Pair (SP) and its Connection Number (CN), the pairwise principles and uncertainty principle of
set pair theory, the uncertainty system theory and the theory of similarities and differences, and the basic
algorithms; some applications of set pair theory in intelligent definition, space data rapid evaluation and multi-
radar signal sorting, intelligent prediction of complex systems, intelligent decision-making under uncertainty,
connection digitalization of natural numbers and intelligent calculation of groups are summarized. This paper
briefly introduces some progresses of set pair theory in the field of intelligent algorithm innovation, including
the green intelligent computation involving the calculation of partial connection coefficient and the conservation
of system energy of connection number, etc.. It is expected that the green intelligent algorithm based on “set-
to-theory non-set-to-theory” integration will be more applied in the new generation of artificial intelligence.
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EXWIEX T A TSR, TBRT “HET
SN 5 AR BN VB B R I B A 1) B R AN
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B, AR T K T MG 25 B S BRI 1Y
IE A A I R AL, 5 AR AS 1 ) 4 SR
ABp=05+03i+0.25 %, T LLFH HiT 2%?
ERE R ATEFRH0.487 5/ 50.3, W BB )
0.187 S¥GMEIPL I g, fE R HEMNIT 2:190.312 5
R BIIEN0.5, AEREBI20%RFFAZ, [F5F
RAHH B2, §aREB7 BEB CRBI,
SR IR EEIE: X KR AT K A
M

[ EE A AP — 0 B s = 0.3125 4 0.487 5i+
0.27 PP IE A B R 2, 15 3 w20 IE 7 4l
BE R B, ™ =0.1953 4 0.6592i + 0.14555, H
WE HIX MR “ 227 M “ibx” wnf, MR
FBPR 919.53%, GHHETEF H65.92%, NEKK
FEbR 514.55%; SAEE e Blp Blp, BRI %
bR E 2 E{E0.1953 1 —0.3125 1 —0.5/38 kL
A AR TEAR R 5 A B4 2 18] 1) A% 2 F b
B o e 2% 0.6594 1 —0.4875 4 —0.3,
BB BB I EE A e NERE, Bk
ﬁ%&%ﬁ%“#%”%“ﬁi”%“%%”mm

FIRT I At 2 K032, B 122 5] kK ATE Rk
ﬁ,ﬁfiﬁmﬁnm,t*ﬁﬁ%ﬁmTu%ﬁ
I R HAb

M2, ReSTHE e EE? DUERYE

BE R /DYE R ik, SCER[129] % 1 = 0.5+
0.3i + 0.2 5643 7 3R w1 281 I 1F 6 2 $00% 1 5 2
P B REO? B, 5 3RAZ p 28 IE 67 4 B
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AB0*F pB{E N-0.005 9, [\IZ T LA WA,
HWREFIE: 0% pu=p*, WHZ0.1905 + 0.659 4i+
0.14555 = —0.0059, J&F —FEIEAIGF @B
w2 RS, W T SBULB RS — %
PR . MTREAEE, 0.1905 + 0.659 4i+
0.14555 = —0.005 952 —/ N2 e LK 5 FE, HTEIEf
R RE 8 Lh ERE ) = -1, HRIn] e
i = —0.077 2

SCHR[136]45 H T AmER R B & S -5
%, BITE © 13016 2 50 w1 2B 1F 47 4 i B 2R 40
0% P IE AR R B0 AT, ReRIX
A3 RS s 5083 R B R 1Y
1E 7 A Bk R E 0T A2/ IE AW Bk R B 0% it
HHNWIEH,

BT — 370 R B 1 = a + bi + cj 7] AR 1]
PR ARSI E SR, ST R 2 Eoa, bi, o AN H )2
IR, Rl RN R S E A E RS
IR, RATATCEE RS SUBE R, 60 R
100 RS- BHE LT Zn(ZR)BARE,
AT ARG 7 2 AR 5 ik i IE B R EL B
BCRE. P BCRE. m ety B R B 4
I RE, BN IR R B AN E PR T R
BT LUE AN A B S AR A, TR R . B
i, . SRRk, A/, Bk
B, MAFPEEMEBURFRIE, %W L6
W R BT RR O 5 2 4R TS £ )24
PAKTC TS Z WF B B R A U R Fk 5, A
BIX T 55 A VI A BB R B un(n — oo) S HoAw
Bk RE00" pn(n — oo) MR FHY ML 2 2 4 HiRR A A
TR TCT5 2 4 ERTE 75 2 A0 25 2 I E R ROWLE
b B S AR AL R, 1X 5 20007 24 A8 B RN 4y
IR FYIE T T 2 AT T3 2 )2/ VA T 55 2 )
() rii = 1) 2 W 38 0 A AR 2 ) 1 T 4 2 o E A
DASR B 5 AT i 28 1 A AT S, A
J1EAE S A E— DTS, F AR SR UL 1)
B XIS NER T SHEM AL, R IRER
H ) ) T 55 N B S5 A AE ELOC R TRALE T, I TE
CNSET MM, XA RRATE N AT
7 WSS, B —AEEEFE TR 3
RE = a+bi+cj o] LAENT R e (6) 8 (7)
FrRiEs: 2 (2 9) B A5 B G3uR S =
a+bi+ciHH “Fl—Fa” 5 “XNEc” BHEM
HEALKIF R SRR RS, BT HeRi A28
B IE A B B R BB B %, X R R AR A
4, wILAZ ILSCHER[137-140].

BRI REN, BRRBOLHHRE . &HE

B, AERRB. BB =Mkt PR B Al
BERE R SINRE. AR, SLPTR AL
4 At il bR 00 S IR S P o R R S R B, AL
TX A R G R PR R N TR BRI RS . AT
ZERANT MRG0T JUT . B RRHIEZ
TR Z AR, BUA N R P
RGACHATEADT T, WOCHR[141-143]55
4.1.2 BRERBMAZETIEEE

A3 R u=a+bi+cj =054 0.3i+
0.2 FR 7R F /K B AE el — R R 45 3R, JHoh
I3RS B R H— L #K:05+ 03+ 02 =1,
IR AL RS Rt = 0.312 5 4 0.487 5i + 0.2 1
SR B AT ER: 03125 +0.4875+
0.2 =1, AP RETHE IR g RS BRI T
(LA BASE (T R R R T 1) 24 B PR TG R 2
#(0.62540.975+0.4=2) (F 5L R HiT PR
RS EWELMHNXAE), HEH—HITE
Ja X3 TR AL R B (RER), AT ERIE
T mEER BT LS RE—1k, L AT
SEL ) ST — PR T I R B R SR T E 1 B
Ffouth, XTIBMEGERR R E 0 = 0.3125 + 0.487 5i+
0.25 FH LM 4 Bk 2R 20T 515 21 w19 250 4 i K &R
B, FFEF0.195340.6592 4 0.1455 = 145 3.
W R, BRI ARG me s rEEILREN AT H
WP R B RAEMEEATR, HNIEE
FH &P A BE BB T AR, B3 ek
By = a+ bi + cj B F R Bshi(p) £ SCHR[5) 45 Y
5E X JEshi(p) = a/c, (a+c) <1, 20224E7F CHA[131]
€ XN shi(p) = afe+bi/c = (a+bi)/c, (a+ b+
c=1); YHe=00, TR =a+bi+cjiBlL
2T R B =a+bi,(a+b=1), XNK27CHE
BB R BUE L shi(p) = a/bi, MITENE T AR
B RGRReETHELAN, KEMTEE T T[54 H
()35 B EE S

SCHR (D)5 HH I3 TC R REGS AP HRE, AR
THAB ARG RETE (e +b+c= 12, WES.

F5iER 3T R BB R D B KK
KA R G BEZ WA IR, % “H
FIHE I NG I3 =2TF a,b,c K/NKR,
BN H13FEZ M F o, HAh14R 7R N Y
HEUEAEE 4 EARRE RO KRR a,b,c K
INR AR L2 T oA E M, b5, cfit
T FERE R E X RE, ORANX — A R IpE 2
W FH 2% S B X6} o (O 8 PEEUAE 20 BT 491 2 43 31 B
—0.5b 1050555, KA B 1) 3 70 6 28 B0 34 44 )
Ak, i A AR E] .



396 BT 5 & B % 546 5
=5 STBHARu=a+bi+cj,(a,bc€[0,1,a+b+c=1,ic[-1,1],j = —1)BISEHF
75 a, be KRR ST RH RS H [ 57 S A X
1 a>ca>bb>c [FIF 19 931 Bk RS L=
2 a>ca>bb=c [F#25% SIF 24 Bk mFEH T
3 a>ca>bb<o R e &
a>ca=bb>c [FIAAZ 55 R % BRI 55
4 a>ca=bb=c E[StAi 52y 2]
a>ca=bb<ec eSS
a>ca<bb>c [F) 355 TAIE 3 SRR 00 X
a>ca<bb=c eSS
5 a>ca<bb<c E[StAi 52y
a=ca>bb>c eSS
a=ca>bb=c E[StAi 52y
6 a=ca>bb<ec YL RIS X AL A — AR RR H
a=ca=bb>c E[StAi 52y
. a=ca=bb=c Y522 HEYSH XF SR — il S %
a=ca=bb<c E[StZ: 52y
a=ca<bb>c B3R T AHIE 5 TR X
a=ca<bb=c E[StZi5ay
8 a=ca<bb<c FEZHRK
a<ca>bb>c iR
a<ca>bb=c eSS
a<ca>bb<c SO Ty BRGNS 7 5 .
9 a<ca=bb>c E[ Stk =52
a<ca=bb=c AE R %
10 a<ca=bb<c 2% 59 RP
11 a<ca<bb>c 3 R, SEAHIE T T
12 a<ca<bb=c SAALR SRR, FIAHE LT T IR L X
13 a<ca<bb<e RS SRR H3G, WL EFES

KA, 4TCHE R B = a+bi+ cj + dk 4N
BRI Ea,b e, d K/AINRATE “HHHE
BI=8IFK/NKFR, HEGAEGKNRREZHE
ERAT: R, STCHKERE L = a + bi+ cj + dk + el
ISR B a,b,c,d e 2 K/ANKRI% “HHHE
JRER” f3°=243F K/N KR, FIFER RA KN
KRB EROL--— 8, n(n>3) tBEREH
nMERSEIKT (). ZTF (=) M (<)*RA
% “HAHERE” B3N RR, HAF I
B KNSR RAEZHE ESor, BoRfERET, B L
WA RS TEERTEE B, 20HH M
g, AR — PR

Bk R BT R G RE B S E BRI R L T 04k
) SRR R B ALK M “iRE”
LR /b 1) i A S0 5 44 IR 1) 70 28R 2 51 RN 3R A5 i
BMHEHLE R A TEH” , RN RE

f) “RRitE” W5 IX B “TReRE” Ak,
FEHRFRE S X ERAE RS HEE S
BHER - K.
4.1.3 HIPEKRH

JEHEE R B AEH AE20234EE 2L B IT I 1TIR
A EAEXS T AR 2 R H I — AN
ARG AR 2 R o R H R KT
A 2R I E R A W, 5] H E] i S
2N R (W2 e R 3T R 4B R
. SIUBERE. HELT L uBRE) S MR
WA 5 A4 A B & S PRIt R . JLHIEE R 502
2N FEHI S R B R B R — W B R B, HT
XTI 2N R AL HL B¢ RAFE T 2B R0
MR ERAFIRAXR. LREXR, LXK
Z: HEFKR: HFEARKR, ERRKR. FiE
FHRFR, FAERKZ. FHEAXR. RERLER;
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REGRIR R RIFERK R, FEHERR MG,
X ZR A SCHR [15] A R 7 R &R

HLHIER R BN — S B R L R4 5
PSS A0 A B R A 7 g, A
PEH T AR AN 2 D- U 25 22 AN Bk R A0 HAE
R R GO a1 P o:e i ol = RS Sy A P
411K B AER R 1 = 0.312 5 + 0.487 5i+
0.2 28 BRI i = 0.5+ 0.30 + 0.2 R, #kAT A
A = 0.312 5 + 0.487 5i + 0.2 52 3| — 4> H: 5 B
Ay = 0.187 5 — 0.187 5i + 05 (IVE ] (Bt B Ahih
FRAG G A& BABVR B BB ), AT L SL 5 %
RN R EEMINEEE, B 'y =p;
HARENE .
4.1.4 BRATE

BB E AR R R UE Fd fE BT R Bk
R A EERR S EN—MWEE, AFERE
Bk R B R B ST IE AR N AN 4058, IRBHEREY
HRBEARBME, #5 BTN RSP A
eI R BRI HAE R, IHEATENERG T,
EWATHERIRATIE T, SRR LRt .

Bian, AR RS 1 = 0.5+ 0.5i5 o = 0.6+
0.4i fH3E, SERa 25 % H B E TEBK &R 7 50.50 F
0.4, #FITH0.5C Nl = 0.5, 0.6129u2 = 0.6,
Bpl x p2 =05x%x0.6 = 0.3, FH0.35K0.3 +
0.73, JEE & py x po = (0.5 + 0.5i) x (0.6 + 0.43) =
0.34 (0.5 x 0.4i40.5i x 0.6)+0.2i>=0.3 + 0.5i40.2i3
AN AN 2 FE I 2R B S S AN R o MR T AS T AN TR
JE T IR T, MR SCER [20,22], Fi=d% =
i3 = =" (n#£0)MWEIWHE, BEHu x p =
(0.540.5i) X (0.640.47) = 0.3+0.5i +-0.2i2 = 0.340.7i .

MBIETH R A EE, SRR MR
T, W2 WOCHR[26-31]
415 FEEEITE

EEXE I RTIR L S AR B BRI 25 A 4R K
MRAFET RSO I EAES RS . BiEE
WA BB NS H . Gkt s A A,
SPATURE, AR St &, ZiEE. W2
ROSITHEL. ARAIHEE R . R, IR BT
H. BRB ARG EITAE, EHHE. U
B BRI DL RO TN 1 ) R B IR R VA
B S 585, Hoh I EEH T AN R 1) ) oK
RS AR OEARAEAAL, (HERE—EZKMNT
NE AT, AR SRR A, AR
JEReR I — T A RGN0 R, Rl TS 2R
B EAE TSRO R 2 KRB R R G0 @R
it TR . S ReTHE RIS U B RE R

PEL AFEPRE . ATEE M. TR AL RN AT AR
DA [ B 35 J2 T B 5 S 2 5 4 In) SR A 5 SRR
PSS, LR ENAT RS, e
RE T — 1A B S IAE SCHR [144) 9, SCHR[145]
R AR, S0 FR LR REIE T DR YE R 2
FH A ORI L 4, AR 75 2 A2 BOHT 1 Sk sm
NGBS, B sSerk[113] 5 A m it R B iR gt it
SR AR, ] DU A 3,671 ARG
RBUFASESCHR[146-147) 122 B AR IFZ R A THE R 2
E) 3G et B A E P, S R R B AT
ROR ARG BE AN A 2R M 24 b H B SRR 4%
BRI ARG — I AT 7S D-U 2 (i)
W) IR E AN E T T R G A R S B 2 ORI A
5] () AL B 2R R AR A AL T B AR 1 — AN B LA
SRS, TR e L E S 2 b
WS, RGEBRE LR E SN E ALK
&, TWERENAHENE WAL REHR.
ERZE . BARGHT. SEERAGLS " IR E
4.2 BE
4.2.1 HHIEZEMNERL

MIBEMEE, FEXEHB4ER AL T H AW
FEUEDYE, kAR 2R TE AR LR AHEZ e, [FR
W AR08 . B A AE ., BHEZ
T e — B B A P B s Rl AR I8
(TEIE N 25 HAHEZ L, RIS —
AT T I B B A — 5 AR SCHER[148) ST RHIE
B, BHIEZH . BHETE AR L2 R — W,
ML AR SEXT YO N I RIE 2 88 T 201k, T
TE— B FERE LA ANATTH R I REAEIE Hb B8 4 T A
BE A UE Hh TS50 1) &, AN [R] 24 2 78 SCRR[10]
PEH 1) E AR BRI & A BCE B A n) 8, A B
T3 7 NG S IE R 4 NI R SR A SR, (R A
T BE IS
4.2.2 EE5ILHEASEIHH

EA ISR BARECE R, ESHE I T4
X H AN B 2 (A1 2 1R R 5 AN B X RIAH
ERT, TEURIERE BAE BIBANEA . ANES . 51
EEHETLT ZANEE ZAE R S5 A0 e %
RAAEAERMBETL, AR EE B TSR
ERVEE A ST SR A e
DU =, MRS m . A /KA m. &
BB A E BN, SEAE— & &M T AHH
B I BE AR E (45 8 R B4h 8 75 SR V6 ) SUAH 2
()25 18] (R 45 e RO sl ok 75 ok Ve ), BRIk, 2R
w b, XS AT DUE B AR 1 — Pl R 2
T B DVEXTIE N SR, a0k — AN i
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1, AEHRABIT, B —DEr BB %
AT N TR RE.
4.2.3 FSEMBRKABIER

SCHR[L44] 0 I R EOE - SR ) — R A A
BT T K I3TCER BBl = A+ Bi+ Cj 5 i
ALV O, RI3TCIK R % u = A+ Bi+ Cjm] L
AR AR I — MR, TR 3T R
Hou=A+Bi+ CjH— YRR KU, 550
WA M u = A+ Bi+ Cj + Dk + El5 =8 BN
FPEAGAAE, FENE, AT DASKEL R TR R B A AR
X 18 A IR AR A B S AR RO s B L,
TENF BRI THRE T 5EERFETHA R
e A 7S, A B SCHER[150], B0 e 4 b A%
bR AR R R IR, R T R T AR IR R
PRI B 708 SCBR[15 1405010 T To 4 At 1
M 2% (Wireless Sensor Networks, WSNs) sink-
hole U A U A1 575 A1 A E T 7155

5 HRiE

AR E 5 AHE G 1k, BiE S5 AE
WA AR RO R R 2kt . AT RE— E A
B RE TR AR 2 P (R R s T IR % R 18 AN B 1
“EMAIN. RGHER. EEZIE. B, sE
BRI MIBRRT Ve S LI AR Bt A A N T e
AR TR, BRI B B A A R RA
WEFL, (HAEX IR +AREXE R SO 18 EAR R
BT VIR R B AR R B, TR REH BN RS
AN RE VEA R Z b, R L AR R X 1R 4R
XA E SRR BT, SRR AN
REH A B 2 N

2% X u
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