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Pansystems Theory on Panresource and Pancommunication:
Traffic-Communication-Finance-Mathematics
(A New Recognition on Computer-Network-Intelligence-History)

Wu Xuemou
(Wuhan Digital Engineering Institute, Wuhan 430074)

Abstract pansystems resources are difined in generalized sense and their displacement from one to the other leads to
pancommunication. They are of basic pansystems logoi connected with world outlook, epistemology, methodology, value
theory and operations research, and so are universal to various logoi, specially to some new recognitions to traffic,
communication, finance, logistics, reasoning, intelligence, history, computer, network, mathematics and physical sciences,
including politics, economics, military, education, sociology, medicine, philosophy of science, technology and engineering. The
pansystems thory presented here investigates the pancommunication mechanism of various logoi, the concrete contents include:
(1) sholar recognitions to transfield research and pansystems communication; (2) pansystems and panphysics; (3) epitome of
pansystems logoi; (4) mathematical models of pansystems resources and pancommunication; (5) pansystems theory on history
of science development; (6) pansystems biology: water, civilization, physiology, psychology, medicine and ecology; (7)
pansystems traffics: traffic, architecture, city, finance and aerospace; (8) operation, transformation, simulation, communication,
IT, informatics and cybernetics; (9) computer, network, Al, C4ISR; (10) pansystems mathematics: pancommunication &
wisdom.

Key Words pansystems resource, pancommunication, traffic, communication, finance, computer, network, intelligence,

pansystems mathematics, pansystems theory on history
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RE]—RE, AR A RS R TCR, SGOEHE Tz 20 R B ez T, e X ©
1z AN TR A2 R8T /12 T2 BN 2 FR BB “ 2 Wk B Yo 1A Rz
e, XFREBCFEDTE B2 REEAME . 18 LU AT SR M S R S TR Tz 2 =R
B2 fEML, Cantor XML TE CSEEATHL, AR, BB SR FF fR R I EE AT
J7 2 X ALNE D, Godel & HE (Hilbert Jutfk, ol i 524 T A& T M ZEHLED,
J71%: (1856, 1 I mI WLa W) HAR G AL F AR 43 JUHH Bl 3/ D0 3R 25 18 AT Ak 38— M P il Pt
), B (1854, 1868, Rk i) HL A M RUB IR T — O Gl &), Weierstrass & 7 (1885,
FRRIET — M, R R R0 H D, 55, BT — A SG E A E T2 R85
HE D*xy*=*0%, x*X} y*[(ELT, RN It Rz B, 2l AUE XMEES/Z S,
Z PR 2l RIAREZ KRz R 2 RBRRMT SUWEE 2
AZE—— (A KWW IR R 3 288 W AR AR AN T IR Rk
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TS AT Z AR, BRI =+ K EE R U AL K\ 3
FABH 104727 Ui o (B) Iz IR A Ia B 5 AT — MR AL IR iz 7 B A, K
W22 5 = K AL G S A e P72 A AL IR ITORRE, 17 e R R R IR 4
AFEBZ R, SRR, IR, SAWTEE, BRI 2 g AN, Wk
TLZ KB AN o T WIRE BRI, IhPH N 2R3 CRIZRRD, AHiE T AMZEI B AR “ A
B — I 5. R “HATRM, RAEWS” SRR B 0. 2R
HMRZ AR MVE, SURRRACEREN— 412 AR B RZ S FeR A R RE 1K) 0%**, 73 I 5
B AR AR R () «— Bl B2 887, B TR FITIR BB AR R . X AT
ZMILKISOAFIE AR, (FREZMGZNIER. B, s, g, Jre. sz R0
KRNVl SRE NI 52 N ot = W Wl /T AN 7/ SN 17O 7 NI 17/ N 15 AN 1N =i N = N LN 11N
R SERIEARARICIB R TZ AR IR 0% %, © B wale sl R 7K
SEAE MR, A HA AR E UK AL AR 75478 o BRI 2 IR B U R 2R3k 0
LR BN BEHEUIRS, T AGESR B 2, Sebr B NS AR E R
2 R BHEZIE 0*** . PhURIZER S5\, B K =5 RIRSC fs—Amal.

3 RAENEAEY

ZREERBAR: Lo 00, FEBE o, PIFIE xy**, HOEME Math*, S Q*, AHXT
A R**, BUEHE TL*, FATHE KP**//Practice®, V2l C**, TR F*, A5t SK**, hlFH: CO*,
J\ZELE 8Logoi*, XELTE Opp*, fftkiHE Disc*//Discoupling®, JEZJSf Cls*//Clustering*//CD**, A
13t Passerby*, {3/ CD**//Maneuver*, HIPEfH Rationality*, LSk SD**, &M SPB*, 4rAif
DS*, B/ Vitality*//L*, 24 Beauty*, 2 5 /\% 8Methods*, V2 RAZ/MEFEHN L R***, 2
ZHMEZE Frameworks*25:4% CATTIR A i 850 B 0 4 1 I e b 2R T B S R ) T
ZRTIEANZIE, BT RWFEZIE R R GIEE PO, Jhoh, 7 RWIHEZIE R FFEAR
VEFRESE, Bl =l i El \ B E /358, AT LAX BL 1) 30 2 Rk o i Ol T .

(D) bt Mestl, =z RITEG, BIHZ FOZ R, AT AL TG4, ZRAR « &
R 0 — 2 RAF R [(dy/dx=0)*++]//Distance*xy*=*0%//[y*=*x*//D*+0*]// [P*(m*D*)=*0*]
~~0%%: (s%0%*; 0%*P*), s*: RGBT ARG, XL s*0* 48 BARG 1)) IMHAA s*0*. fifk
s¥0%//0%*, ARy JRUEE s*0**, JEIT App*. JEIF Exp*. faifbimib SS*. IR s*Eq*%4%, 1M R4
JRER 0% 2 AT TIZ RAEEG SR B — 20 08 -0 SOMZ R AT AR 0%+P*; A*P*: A*5 P*DL K
P A*E A4 G, SN A*IEH OT* L T2 RE AL CB* A MIRAE; B9 ER
TERHORH I e lithy R AT E; m*~~2*: mgEMRIKE, £u. 24, 2UHE. KZH
SRR 358 ~~ DN ) 2 *El A D el ) \ s O, s, BT BIRAL s 358*xy*0**
B 358%xy* 0%k E AL I — A S B R RV BN 5 1 ) A R A TOC R Rz RS, 2 R
TRZ TR 2 e R S SR EL AR 11, O A B 2 e TR D U Jse 5223 286 S 15 S 2B 1) cls™*
TR 3580+ (1)1 R ST AL TE A [FI ] 0%*, T 5 0%*358*s*0**0***~n Q**=*[0goi*) ——
BRI ~ BUZ R HY B=22 T V*P*=*D*, 2 0%, Z Rtk Q*———1hiz
RN ~ 2. 2. ZRElh. Z2RRTA— WHZ 102K, 2 MR TN ~
D*xy*=*0* ~~ (dy/dx=0)*++——xy*//xy**: 3Z R, HrAHamA R =2 R—MpE S B

G E——JERK: LWIET ! ~ ZRIZM/Z R R ZRBEEA T /A2 RIS
U R[EIRTY

(2) BIBHZ S BCZ e, 2 2 e e i, KRR, IR I IR e 7y . — 2 REATL <K
B O ——2 RARNE T ~~ 0% {2 R A AR U8 i (K e e
L DU 17 B B e B T Ok —— 0% /0 I T U i U, A2 R — AR 1A R 1 R
M, M R R e e, SR, AR ARE IS, ST H T Y B
QFH/[QFHFKPE=XQHE//QFF%, 0¥ F//Q*¥FXOQT*— 0**//0***, Rttt JivkAriE, BRI S .
SR TG DU K J i 25 i 7 2 Bk ol Wi A2 A2 0 SR BIMEQL R I 702 1) R R 2
JRREE I PG, 2 usE G MR A . 2) RIS DO, BIDAS, SEFRRE
IERR A AR T JE S5 20, JF LN NS bz e XA VE 2 BNAIZR G2k
Bz AT AL ks W H AR REGE: 2 TG CEATAR)D” “ Nk, i
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R, RIEIHE, WERER” RRNTE R R Fa AT B i BRI 2 W4, FLT I “I i
P AGZ 2 CHEE AR 7 “A= 7 “ s CIRAL Gl RIRAAE 22 R R GERTIIED ™ “ Bl T AR AN IR
SRR T REZ A7, SRR, SREAAE R, <R R, WERA A
AEARIESEL/\JL” . 3D AR GRSZEN, BARMASE R . 4) 32 REROUREN G2 R WA
JL ]S ARG BEATI R, AT 2 B RIS ITOCHE . AT BEARRLRS FIbR
T R I ANy WA AR B ORIE G R . B AR RO SR U], LS R RN (AT RS
JEWD” 56 S8 FUF IR “DRAFIRIT I 28 25 M DRAR A LR 22 “ Tk b SEms ™ /Ml
BURFE” “E A R Dt 4] CRUEH IR “ = HoR-E0 58, TIRREIRIR” G0 IR0 “ ST
B “aEeml, Sl “RDa IR, HRTER 7 SRR REAEY & 5) REK)
2 2 E OW 3 9 A I BRI IRI8 5%, TR — Mz ZB IR, 2 Stk o ORI 3l is # 1Y)
PEAEE TR 60 ZRAETHMZ RFA (WD Al LUE UL 0%+ Kk AR .
(3) BWZ R, Z P2, AR RR SR, WL RIS, YRR, %4,
RO REAGEL, 7SR, TTOCRUR, MR, ZFEEER, i, Biisls, B¥
BARGE—, ZWWWK, BTN, 2R HEIME: Bz B0z, 2 F M %, REN
BIGURA, BRI AR DT P IO SR AR, ZREMRTH. 0%*~~ (dy/dx=0)*++: ¢k
ZR VAP —Z R LA D*, AR AR R 0%, WL RIS, AR, BT
OR*, RGN eq*, |7 XHEAE, 2 REER F*, tIb KA, il RAIEE C*, Wi iiib Ss*,
BHARTE OT*, IBHIBARSE —, ZRLD IR 0 P2 P2 xy*D*=*0%, 232
AR 385 D*0*//(0%>0%), KM IEIT A PRES*, 3 & X5 U156 7 PCR**; 43 0 5675 b l: COR**,
ZRBELRITHE Q. ZARNNE: 2 R IEFIE RT3 0%*OR*//0**COR**——
(dy/dx=0)*++//PRFS* ZERERMBEZ R = T 55 R T IR A —— 0
(dy/dx=0)*++: (0*; V*P*; app*/(distance*xy* =* 0%); exp*//(y* =* D*xy* +* 0%); (dy/dx=0)*
/(D*xy*=*0%*); OR*//PRFS*//COR**//[PCR**; eq*//Q*//Q**, F*C*//C**//m*F*C*N*C*0***; SS*,
0**QT*; 0**P*)
A% (Newton's method) FR A -iil- 7 Feidh 7772 (Newton-Raphson method), ‘& &—Ff
T SEHOSRN S Rl ESEASRAR T RE I 7 e T7EAT F BRI £ I 28 B 28R i T JLIT (PR Ak 14
RERZ 5D KT HRITHE f(x) = 0 IR . T REURFHL 2 RAR 7 IR BER RS 0%*//eq, HUZRHLIIZ
% 0%. f(x) =0 FIAH A L FRATAN B L B 8 T 3R Z AL 0%*//0% %%, Jeftlith, 28
RJT BZIHE— H— T2 RECGEHR SO ST WA, RO T DUFT A B B T SO e ¥ P R
TRTEA R AAEREZTR T — MR 12 R B iz, Wdis BBz ik 1z 3
FIRIEAT, 32 FI ALY I 3 1) 99/ 308 S X T St >k FR) P 3 1 98/ 02 308, 92 38 (092 3l —— Rz 3
CH* o X ZRMIZA T 5 s Py sk b T i) s 1T o FR)VZ R OT k18

BARR K s, BB RA, WBRMEMR, FF

ERXEOE, B bR, EX 5 e
PP RS SO ST SO U kb

i

WA FE, WHEE——EEFEL -4
" XNRETRE, E5EXRE, BRREF, REBE!
BHEAUR, HHDRE, BABRL——FRTE: FRIKEEFHR
HAT——ZRAAH: HEHN A2, 20— —HRELRE!
WHAE, WHEE—ZZELEGE 4!

——Z R - ZRRQRE

(4) ZJLZBURIER, BB RA, ZRUPR Rk, 24 th LA B, i B BH B &
M1, BHub R A, MsTEEZ S, ZRZSFEZM, MARMBEE, ZREMNZ A W
THNERIH, T HYIMHIEH L. LTIk, R RN, EREMER, Fed e
AR, ARIERTEE, MimE s . Iz RE, SRR E 2 B, T 2S2WmE,
SRS F T, BIBHIBSIARBIBH,  H0 sty 1 2 37 1 A V2 ZREAEE « BIFHAR 0%*//0%**//xy** —
— AR RH, PHAE S, BIFHZ T SCE B FRh Rk G U H AR — R R R 358%
(132 2RI BT HEAT 2 AT /I8 2 xy**/Im*xy*0***. BRABMEYIFH, ERAABENE.

(5) (BRI EEYEEZ R, HEEATZ Bz R EE BA BN 1 max+Z 8, #BT] LAE A
—XZ R . B, EARFNZ RS N A AFRRZ ZRPR A E: fAESEE, FR S ER,
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R, e, dir)a, SERYER, MHRERIRE, WAESHME, DifgSar, R0, ™ X
ARAEREPE, B2 SIRRE, SCfb, DS BUA. &, BF, LE@RFSERIEM, A& B,
FERL @R, ESE, IEWSRE, ZRVESZE, Big. RS, R E AT AT A
517, TBREWE, REE, RASZF, W5, H5%,

(6) NIIKIEBRIUMA CRBIE R PIIA WH/TH*), LR NFR, HAKRRT I, §
WS I ER . B R, Z AR, RIS R, R EEHHER. R7&
FAVE « $%M8 Math™—— R AL IRRe (K72 AL 23 Js BT 0l 2 RARGM IS 25 0% —— )y B iz

GEIER I E T 0% iRl 20 2806 SR TG B AE (R LR MY ~~ Math*=*(0%*¥)72, Ty e DU AR A
URIBIEEWIIRAS) ~~WHH//TH%, WH//B*//(+—x+)*P*=*logoi* ~~W**: WHP*=*|ogoi*— [} &
LT IR ~~ S*0** WRFAT I ~~ RA——FRLIRL LB ~~ SS*=*Methods*——7481k

BUZ R ~ VH/D*, Q=L HZJv. Rigk ., FZ8AT LR RINZ REWL
Q* ~~ DIO*0OT*, >, =//=, ~, 2, =, #, <, >, €, D, C¥//C**, M*/[iZ ZM /M HBHZ FZMER
ML), ZRIZ RN P—— ZRAIZTTHRE ~~ M) X7 R G T Pr=*0* ~~
P*(m*D*)=*0* RAIB LB EIT ~~ (dy/dx=0)*//0%*//0***, Distance*xy*=*0%, (y*=*x*+0*)
//[y*=*(D*Xy*)X*+0*] &E@ﬂ;t&@}ﬁ o (EEEPE =% (ke (kR =% Vath*,

(D LHGE, EELE, BHEZR, ZWEE. — xRz F DIO*/DI*. HHz )¢
DIO*//O*//Order*, \LIZH; OT*. & WY F*, B2l C*//C**, [E 470 SK*//SK**, RRAAE < B
WA Q*~~ DIO*OT*F*C**SK**W**++——2 RE 18 ¥ Mg, fHz)y, Righ:, J
A, FREE, RIER, WA, WIJVE, PE\FE, BB, iz, 3, nRAE, R,
fhigtis, iz, mhYg, AEAT. T PR o R S AR iz R il B R IRIE
RRAGE, WGz ZNER, K EPRF Literati 2,

(8) FFIMRIZ R, TUTT HEARN G, 2 B2 WHZ B, ARpedtit e Xt ——¥2 KA « M
R R

XX R, RN IR, RGN, BB P AHIE
B B N e, I IR A AR, ARSI H , A GG el
ARSI UEE S 1L, L AN TR B, ARSI U A, 2 R AR TE ST -
Jr i AR U, SUORVBRBORE 7y BB RIS SRR, IR BOR BRI
PREAbt e S, A HAAREAR, BEREXEK Y, RSEEARL,
BRI AT, IR EVER I, ROLR A, F R TR
TR, BSAEEEh AL, ANTUH MRS, Z BN Tui.
TR PIZE, R, RS, T E RN,

FRIAER DU, HXNOCRERE 8, TRz E, REEE, mizm, ZHEZH,
P TEE HA, HHEEE T T 7. f(S,0, M, E,R,W)=*0*, ¢:{S,O,M, E,R,W}—{S, O,
M', E’', R", W'}

TRz R, ZEAREEN, ZRPANZT, RN TAR, BAETASAK, B
BHZ iz i, AHXAR 43 3 B, 12 AN AR 2 R (d(xy) = *0*//R**)

R** Z—FICHIXE, © 4 SOME* ~~ subject*object*media*environs* 1 HATHLif| R¥M*0***,
X7 AP media* ~~ 32 R1H 1 predicates*//CK*D*OT*M*CB*C*C**; 2 ZI 1% environs* ~~
adverbial*//background*attribute*modifier*framework*conditions*Q* scale*.

R¥* H ok & M 1) B 0 fF : (1) FR**set) = *0* , X B R¥*set ~~{SOME*,
R*-relativities*-results*-weight*} . (2) g: R**set — R**set/new. (3) SOME*M**C**CB**, (4)
(S/M//E///IO  — R) ~~ subject*/ media*//environs*///object* — R*-relativities*-results*-weight*. (5)
R¥*setM** >m*xy* — 0%** , (6) ¥Z F iz T M A i egos™*: egos*(m*subegos*, m*egos™,
m*superegos*)M**— R**setM** >m*xy* — 0**//0***, |

(9) VZRBENZ L, 185 A0 I, 72 P2 A, IR R T RRAEAE - &
TR C** ~~ C*//m*F*CHN*CH0*** (m*~~Z%; From JZ R CH~~IZl; N*~~E*) —2
M V2 AR BRSO e R AR e 9 R Bz R BT R A
(10) ZRWFEZ R, 2z lmsm, mb e em, WEweesERes, RIANEZRAR
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o RRUVETCIZWAE, BURGERG A, T2 JBOR AL, 780 B, IR R . ——

R AROAYS « BIRE Fr 2 A B TIC SPR< TR AL R R DR INfTR), 2S[8], M), fEd,
FE>. Al Cr<Z ATHEMVUE . BUE. SOl . Al ol A iz, B s

B ph b R AR+ B R B ~~ 300 * 30 5 * AT il * 32 K * F * circulation* communication* transportation®>, 72
o <yl WfE, SWMiEkr, AR, B, oS, R, Wk, FilEr, ZRREM
WE*, 72 RZMATIE R**//R-SOME: SC*R/OC*R, IHE*//0**(min*), 55 */FHE*//HTML*, H#EEE
* TR AR, WL A I RIZ AL % FN//ELIE /W W W /31 B2,
INEhas*, FRE*, B, WE, WHEAZTES ~~ 2 C*: (FHRUE*; FHEAE*; FH*; PR
*; Frisfire; FACIE*; FHMBCE; PR FHEiffhs; FPoERR Plas)— 2 RER/Z ZRRH
Fr<lify N* 2B pe B g+ Af 77+ B3 P *72 18 input*production- factors* production-force* resources*C*> 7
REF/Z RZRIE Pr<EP g+ )+ BN i*, RN ER N, /A2 ZRBERR
>~ ZRBERENZREIE TR () 20 PG BEES 5 BUME R AREIEAR TR
JRFNTER/EE B BRI vEA IR EAATHI/AZ R DS*; WS KR e
RY; NTRYG A=k, 2l ZRIGHARGSHEM; ZHE; ZEisH).

(1) Fifbsgfbdnocs, SREIEFHEN, N\ ETITAIT, ZWBTHEITARL,
¥ BUEE TL LRz 248 R

(12) J\FTEATAT AT ——RIC AN s FLEEASR, FIRFAS < TEAK, 5Ttk iRms,
HMEEAIR KRB IAIE, FIEAH TR | ——F REAE 5017 KP**//practice**

(13) FRBmIT PR, £ugathRER. kA, gk, DANA, =
PR, 2SR, BIRITR, BRI, N, 12 B AR U SK*——4F LB 1)
ZRBIZE 0%

(14) JOKJH, e, g, NI, e, fedss, By, sy, —ZRmE
IR NIZ R JEHE 0%+ 552 RAZ NS T 0%+

(15) FEEHIEHK R, KRB SN, FRITOCH:, (R0, BTy IR
A, SRR ), J\BEATAT AT, SRR T Y., ——Z REAKE-/\ %R 8Logoi*——4#L,
BRENIZ RAR S 5 0%+

(16) JFHRE, BEARE, BAZW, ZWERE. — A7, SaE, BFEER W
HHE, BEHIE, BEAN, EEAT, 500, Msan, s ER. —IRERBASET,
BENGEATF, RERRF W, K E T4k, ——Z2 RAGYE « ¥ A passerby*

(17) ZZRBARRR//Z R xy*/xy**——Z Z B2 — 2 380 3 3 = e i pLsh AL
e ZRMP. RE (M) SR A B B = AR — 2 R RERIAEE, 40
b, | XRGEM)] LR R E, BT, TTEMRSE, TEALR, REMNKLR,
ARRRIREL, BRECRIZ R, REFIZ R, REEXRR, KR, BAMNE, WEMAT, IR
FIZ BB, G BOCREEZ RIS, B B b B FE SRR R 5 B ST GRHIEVA T
JEERAE I ), FEALRTEDL-Z B« 1B \E - T4, 784e FIVZ R EM: Ap 1) — LU EVE AR T
TOLRR, S, —— HAMEARNIEL, E R RZ SIEBH/MIZ SO ——Z R R
BERM AL, w24 RS NR BRI, KL RENER L
TSN EA . TNZRZAZAMEFRNZ R YT 5%, 72 ZR 1T 4 R 7 B A 4 i = e
JES P A XA A 0 S 1) LR s A 1) H R A AR i DA T SO R 38 4, IR BT DL IREZ RRZ K
PR AN ER T AN Z B ek, AT S AR (0 B B 20 A T IR VR 2 8 NI R T S 1 R R
AHAFRHE

(18) ZARBABHE/IEM (D) AR (HBAKLMEMAER) ——BEZ B RS, B
RAFAAL—— e B RMEAL: g < (Q/a) x (My/by) x W3 IZBURE /34 : Uy« W, W = UU(dc);
CAIIEZ ZB: Dy Myb; = Uy, KT Di 2102 &B: Ry=N((g ° Uy) ° D) c Qla))o iX—H#
AT FRGE SR AL 0 HBH (D) A PAR)——HE (D) K (R, HEE (D) MH
Ry, HA (D) KARED (R, AR (D) AP sA I (R, BB (D) KE R,
B (D) KB (R, %%, Z=(g,Q, M, W,U,D, R, a,b,c,1j k) 7 LIVERMRIAERN 172 2 FH 5 5
HEZ RKREAE, WP RSZ R, 2% « 8\ E552 REE T FFRBIH R
eIk, Wk, ERE, 4, RH, AR, SRR, WS, AR, ik, Fg@ER), B HE, b
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Y, 2R, I, B, fitk, &, AERAER, FR, EE, W5, b, o, B 0%,

HE, Z R R KAz TR, @K FANSZ RET BT F5]
HRAEMBHRR, A TIHRAREZ S ZRAMZ RZENBZ S40Z . HAAH,

WG MBS RTARE, fc G xW NEMMHKER, DcW WEZBUKFE, g=f-D HiZHA1L,

(X, y) € g BREZBUKFED L, x, yRIMHBAKRR, HZRHAT a ff ¢ ZRFA L, W () )
ca(@) ¥onr, s AHAMNM D KF a BEAPIHIR—BIHKXREZ S, RHEK a 24 RH
AL R . I a(g) RHHTIZ RZEZE, G= UG (da (fD)), N G; w2 &R
a(g) MAHRAE — BT R T RE. FABIBHRRRIFRINEZ RKR. Z=(f, D, g, a, (1, s) € a(g),
Al LIAERRRIAH R (72 RO R AR, AFRBEX SRS BT - 20 - 8 \% « TRASEZ REL
RS X PFNZ RSB ——B PRz PR, AT L T AR s i R g
BN ERRS, WETZAREZERNNR. EIIHE 2 RERER A B4, R EE
B BH > HT I AU i Bk BIRERE, BHSPARE, BIRHZ o XA R . 3EAL S8 B 2 4 R
VL. AR R R R KRR RIMBY) Z RUEIRZ WIS Gile sk, 0 B2 ¥ Ay
=SS A, X R PEERE K.

(19) R RZ R B BRERSHREAL/Z REEVE « W4 Opp*. ©EMZ REFEHMEA
HY e RELMFER. IRESGW. E£55. 5. ER S M, iz Rk,
Sk, HEPAEL BOCRE, wibat s, EkEL, 5%, o A, WGP xW G
FZRKZR, DcW HEZBUKT, 35 g=fD KR DKV LIZRFA—KR, WK, y) e gFrx
Ey R DKV ZARR M, XRHHEITZRERE G = UG|(ds () = UF(ds(2)), W G ¥4 D /K
f Z AR —HIRIHE, F 308 D ACEIAX T o 2Z R, Bl Fy, eq(g), Gleg(e) LI Gi,
2(2 &(g)), Cle ()M T oo Ak, FXT D AKFZEEER, HAZR, hFa8H, b
G, HATUSHTE, HesAzeay, mesoAReSr, MR, mEeedE, minAm, mig i,
HEAR T, WA, 4% . M XRS% G BN EN Gle(g), Gleg(g), XMW —0 N
T AR, PANEG VS E I R B SERR bR o I 7 AR AR R
XM = @FF. B BTG, v, w) (e fa G x W)IRIBHIFFEAL A E g, G - g)ai#
(&1(g), e6(@))WHHIE, 175 4 A B 170 A Bl A2 ORI (G (g), Gle(2))IMHHIE . 1XHL €(g), e6(g) M
ZHRHET: e(@=gUg 'ULTL N LKR, &g =e(G - g)-

(20) 454b R MTZ REAFE A2 R IAHRIR 2 ROV « M Discoupling*. /2 RHT 8,
5 &; el KRG AL . &, i —SuSC RN L EEAAL, & (i —HeC R, AHILoRIE @ A4 22
Fitk, FHEMNMEREE L TR R. B, % fcGxW G EZEEER, DcW
HEZBUKY-, g =D HHNKLAMILIER, W GHAITE RZES G= UG;(ds,(2) = UF(dS;(g), NITE
G; 2 18 i D /K £ BGE Bz, P2 AR D /KE £ Bl EK/Azl, 822 LG % D K f
U B /Z . RS, i D AR R B, 2 RS G/S,(foD)H SEJF _L 3 A BRAH G AAE, 1M
33 ff D /K £ RRKAMN, M ZAE G/o5(foD) HElidii sk, s iR, 2 RERIEH P4 I
RAERE R Tz B X RGRHRZ T B R, HF A5 RS EER AR, 153
V& BB E B, (3% (ANZRUEHI) (ZR: RELWHRTRIEE) M GZR: JilEH
) )

(21) ¥R IIZ R0 RE—F REAE « BERIE REFEHHT Cls*//Clustering*~~ #F
AT I B 2r N5 B A COR**——P*-xy*R*-1dentity*//Q*//DIO*-Cls*, it H &L
ZERATHNT XMHERR. FMRAFEZRRFARR, MEEZ RTRREAFHD SR
KT, XFHITFERN A2 R, W g I G LIMEZREER, g G* x W, Dc W RpRZBUKT,
MEHAg-DcG* G LEMEILKR, % a £ GMEZILKAL N G NEZRFA—RKANZRET,
X a(geD)& G ERE—ZRF—XKR, G PRXFE—XRF—MRAFZE, XFEEK G 1—=L®
T G, G, f{iidh G = UG, (da (g°D)), B# G; = G (da(g ° D)), RINE{G} 5E X h G AT a (goD)
T R4, H12H Gla (g D). H G 2] G/a (g - D) —F HARKAL £= Q(G, a(geD)) = {(x, G)|x € Gj}c
G x (G/a(g ° D)EI AT AL, Hal 4k £ (Gla(g ° D)) x G EAFUL . 24 a(geD) &4 5% R I, G/a(geD)
B i i 22, T H R, REEMER, f: G- f(G)=Gla(geD). — HFEZREH*E
IERZAE 20 FHEHCEE 5 HA0) A R A —VEAINT <7 18 sl b 1 (F — S5 ] — PRI 56 O o — 2L ]
—E). BIMZ REBEFELULA RMIE RS it B WL S50 A AH Y. (1938 1 i 3 EL R A B2
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RRARN (LIRS 0 B AR . 2 ARRISIM HAAWIAL T g D, a, G WIME, Wk
ZRKRN RN S R —Eis s, B R AR = e . E R g RIS
WIZR IS — e ZHRBPIHRLGN. KR SR HCR BT RIS 52 RERSE
BRI — P k. BRI R R B R AT S AT R E bR A RO . REL R T
AR RAGINBRR I A By FRA B AR, —F Rtk fE=UE: (1) BREBR ¢ GxW;, ZHUKT
ZIE D, c Wi (2) LML fi=r1°D; < G*; (3) JERLH FFA5 1) Sp(f); (4) LR R g € Sp(f);
(5) ZRMA—LHEE, ZRET o, B Sp(f)ZItH g T G MZ RFA—K R a(p); (6) ZRELY
BT, G= UGi(da(@)), x,y € Gye Gla(g), (x, y)eG’ ca(g), QG, a(g) = Gx(Gla(g)); (7) &L
RIKR ({}, (D), {f) SHBBERK, y) € Gee Gla(@M B IR T BE, MEZRERIENNE
G RAFERKR. — B0 X R AR NTREUR: (D1 < G*xW;, Dic Wi (2) fi=rD;
c G*; (3) I GHTHAN G2 T4, TELILKRAETINN, a: PG*) - P(GH; (4) Bk G;
A A F, b: TIP(GY) — P(FY); (5) F MG RREZ R Ak, ERHE T ¢; (6) a(1°D)) < G
(7) g =b(ay(r°Dy), axr;°Dy), ..) = F% (8)c(g) M F EZRI—KFR: (9F=UF,(dc(g), x, ye
Fn: (10) (X, y) € c(bay(r; °Dy), ax(r,°Dy), ...))s (1D x 5y KRB IF KRG (¢, b,{a}), ({1}, {Di})
SHIRERLEAE, fEXE b &R SR, ey ERUS MBL son Sk, aa g X
BRIFMARREAET . (35 (ZRBW) CANZRZME T (Z &R AS LAET R M G2 &
JIEEHEE) )

(22) BRYBHBE—REKNDNERE, WL IESGS, ZHIABUER, 15 \ELER
SRS, BRI IRTEARE 2 BRI © 43E&7 Maneuver*//CD**~~r AL 12 B IR 4R
B A2 7 CD*//CK*,

(23) HUERMREENE — HWolLlE. 48, Sk, SEAA. Blasugh . Braap,
TEEM . AW . AW EE 5 CRE AR B8 ) AW S A s B
— T 358*xy* 0z REEOVEL G T M RFEE TS Rz REE (L (Z R W) —R R
BAYE « FPEAE Rationality* X SRR T8 1) AT S R I B

(24) ZF#/)\i%E 8Methods*—— fERsK GEHEITUO, ARIE, PR S, S8, &
et PUSERLE, LAmdils, DURGIE (LRSI . — ISR i, VA8t &M
X, GETEAE, RN, RWTYAE, PraRRsk, BUSTRbAE, DU, DUl DIRAN 2
HIBOREER, R, S R mihekiz 248 7018 I e LU IR I BUR IR, DU/ & 7
TR R G RIFET IE . ——IXRIB B2 R W IRIZ W Rk A2 5o 58 R M IEA 5 ik 78,
FEATHEIHLR S 1T B L. RS TR. W%, thE RGBT Z T 2 Rz ETF
JE RS, AR A SR X L, X g OS*ERP*/C** [ 3EAR K1k,

(25) B RDEMHE DS*——2 REL AN, HESELFEmRN, THERE=RERTESNE
RECRE Gz HM%: fradl TaE0, Hmesl)E, Surieis awsl. iz R m Rz s
KREZYURMN—2 RAACEN (5 KHENZEEHE A (1D HGAE GEIrE RS, #%EE
WEHEBIAD  + (20 Tl (IR RIEANZ M TR A E R TS N
SYED) + (3D HEEEEIT UM AR 0% JEUN AN IE R SEIs R « ILSE B AE, G55 o FakAs R 255D
+ (O EEAEHRNAE (EAEEHRFEPHRWEEPIER, IR, ZlMAERTE) + (5) #%
12 FZANF IS REHIXS ) SOME* (J7 X FA4K Sy 4k Oy H1 4 My FREE B, S/IM/E///O 545 A X
ZAEAYTC

AT AR AREFE. AFETEE TR E R AR, Fimr-E
AL SRR KA Rl . 457 B0 T RS AR G H. MERA
AN ARG AL, SRR BT RIRL . AR LS5 A EC AR T 953N
TR L TR B AR F (R BT 2 IE o F BT IC KT il o AR SR B 2 K 22 4t M 23 D9 A I RRL A 4o
SERR LEMREEIERZ ERRN, EREP, AEHP RSB a s ia s, mis
TR AT RE A T B AT AE A T A . A IRATIAI T REZ PO, Byl %, EAH
HIRA B S SCRIEMCAT LLAR A 9 FL, AT AR R R A At < 4R R Bl B
A D AE R, RS PRGOS A LI, SERR R — R RS BB R A BT .

BN H ARG BN IR BN (1D fEMNAIRR]. 280, Jise. shEt, .0
P, AESIREE T, FBENIIVERI RS SCBERE . i, SO0 RE . ZRmk A% TR il Lok gl &,
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SERF R (2) SrFERAZIE BRI B0 AL 7= B 38/ JR IR W A 7 5 A K R 4 45

BAEINZ T HE IRz FEEE I R KB 2 BRI BN, AR
H, ATHZS, BRANKRGEN LGS Jlmiﬂ’l{z'i“' GO AP IS S T BT, S5 R X
K S (i 20 R T RR (ARG, I Ta) . 23 [A) st HUEE. OoBE. HESRRBRSEAf:, 5%,
(3) AFMPTELAHEAEARRAIIE. 25 2, FEA AR, AH AT A [ 25
SECA TR DRI 95300 21455 T iU, LSS AN 9 3 Ie S, LS R0
Jii 55 3 R F (R4 A IO R, AU 2 A BE R, BAT I sk B AR B 3 43 I
W, LR, Bh SREE R AIHT A A FRE ST i F N, LA B 3/02 R R IFIZ I Ai 1)

R A A A E IR A AT, $ AR REMSEE M E A 2T Di=dA/dA; 7 LY
R B 4o KRG8 2 AR 2R iR A LR B ), 255 DL eI R R A 8K 3X —32 R U0 T 5T
BT SMAE SHE KNG B, —EmE. Pt REE. gt AH A R,
JRRSRK, a5, MME. B A% WL P, Bk, KRS RRGEBAEMZ /RN,
AP AR RO R, e, SOE. SO SNSRI A TR EIES % .

(26) 2 R EAr L*//Life*//Vitality*——R**0***. Subject®/CK*OT*D*M*C**//0%**///C** (1)
— CH*n)——RHL BB IZ RAIERIZ R DIEE, HSREMZ RB 5B E ) 0%k, ) HEeyy
FRYHEIZ TW//CHF*(m) AT AR RO 4R 7 CK* ?Z?\iéi? OT*. {25 D*. ZH M*, KiZili C**, ¥
BB B N s RN RIS RS ZRIGENRG ZRAVT. REEYS. Miller
— A RAHS I I .Tj?wz%%ﬁﬁ% 12 A 1/ Vitality* ~~i& /A RGN
Z i 71 R 4 Vitality*//biosystems*//L*//strength*<Q***CK*QT*D*M*C***//Q* ¥ *R**Q**///C** =
vitality*//strength*/L*> ~  (CK*OT*D*M*C**/0%**///C**) . J& T — 45 b & B [
xy*Q**¥D*0*0**COR**, "B JMLE T SD*EI*F*C*CK* ~~ 0%*(SD*EI*) COR** ~~ 3 HLAFAR 2 4 311
0**: D*EI*(Z5M*INEE*, RGU*IAEE*) =* 0%/0*** . ——2 R4 IAE T2 KRB IFZ 1) &80
ZRBIIEE, N XGREENZ R R HEMZE

(27) BIZ MR, L) TREEE, fﬂik?ﬂiz %
ZRIRZ I LR /F*C*Vitality*, 244 L%%M‘ SHLL 3G, PR K72 R85 2
AR 2t SO SN % N e 0***SD* /z?fﬁj‘iﬁxa‘i‘*éé{%k_%jiﬁ —WIBTHEZ . G B TIE ik
5. OS*ERP*PERT*. yZ 1453 45 55 20 i AR (1 B, %*T*ﬂ%ﬂ’]i%%m,ﬁ%uwz%wfﬂ
B T2 R . ARSI ERBELBAERSTVE, DA KRB ERAAR
Ml Tz Wz %, WHERE 2o, 2R - ﬁiik'ﬁ% SD**

(28) 2 R FE A SPB*//SCS*(superclass*class*subclass*)/iZ £k % K H— K it itk
9%4%%9%&%//f&ﬁizﬂi%*f1$jimf %WC%EPX)d@xﬁizﬂi%//ﬁllﬂiﬁﬂc5‘%1&%9@&%//%*%%?%1‘ Z Wi
z IR AETIE R,

(29) BARBFBFEMXEL R #ﬂhﬁ%ﬂ’]«z TR*¥¥(n) — TR***(n+1): [ HISHE
Rex#x//0x5x (] 7 B 7 PR R IV RAZMIBTE O F %~ 7-0%%%//TR**% (37 5 D*, 24K 0%\ 2
XIFR Symmetry*. 72 25 JFI 0%*, RTINS R ITRA cls**, Z RN R**, Z K=
thEkiz & R Q**~~ D*0*symmetry* 0** cls**R**Q**), FAHXHIRR IR A2 BRI, ZR®
AR IR R*** ) 2 &, db i 2k R symmetry* 0%* cls**R**Q¥**,
FFAR 45 5 F1E: Logos/Logoi//Logoi* ﬂ’]“@ﬁz?@é%f?ﬁﬁi@ Frib iRt — 0z R 57
PASHNZ ZAF:  R¥*/SOME*: SIM//E///O — R ——LAR¥/HF A *IBREI 1/ k% 5> R, ——IX
o AP EAREM, B0, I, A, BRI dE* AR R BB 1A *DM*KD*predicate*
S, RWEL: RIBXZMH - B« ZRENIEE © Z R R E B (adverbial* D*0*symmetry* 0**
cls**R**Q**<n>) . KA GBI G SRV AH B (172 3 2572 18 (related logos-styled F*C*) »>R(Ff*
HyL*// D*0*symmetry® 0%%* cls** R**Q**<n+1>), ZxE<n> ) 51 ANAREL— 3 U A AR A ko
S5 A AR B e AR A . R UG, AMTRA SR E DR, AR AR B
WL ANZEI . BYERT . T FEPER) D*0*symmetry* 0%% cls** R**Q¥*<n>, HEALFIAHXFFEME
RGN TR R P = e i AR I D*0*symmetry® 0%* cls** R**Q**<n+1>, X ANIE]
F2ERh, i, Byk, iz KA EMITIE R***// D*0*symmetry* 0%* cls** R**Q**45 H N 4E{k
TR B AT 2 FEX SR TG A X HYE R+ 0] DUR BOR — AR S & R, BB A T8
AL B EEY E%L*’JU\A&/\@%&@WJ%M%EIE/Z (IR AE LG8 o i AN €1 TR ot NIV IR VAR 3/
FRALE, WA, WL BOAIEEE . e O, HE SIS aE FE N BAK N,

21




WY MZ ¥ B, —— M TH KBRS 6 W8, MNMEZRKERNS
environs*(n)//object*(logos-styled F*C*) | 3 BLZ MM~ E M F 072 RFIFZIE SFH/F*C*C**: |
), ==0A), P, AemAAE <H{5 S information//information®. X FFhAS[E] i) FLoC ) 43 2% 5 15
PTMMARZ R EREE. BIEHZRZREFEEMNE AT IREL, KET MSP @ik
A1) T 38 B/ 76 A B0 MR —— R B 12 R AL R, I R AL T Walsh-Sewell
EIRIEE AT, BN T 400 280 B REE AL iIe Iz R 2 R ESE%E, [F
Mz ZUBHFY AZ T35 4 1 Weierstrass @11 7€ P Banach 5844 . Taylor 'E . Jackson & H,
I HFeWifl vk 7 Walsh 5% T~ Spline 3@ 3T (KI5 A UL GEIE AL S 5 Ber P Z ZME) 2 &R Lid ).

(30) ¥z FAHXT 3, BRI IRA 2R, SR SR T, AT IREE. — 2 REAE 3£
2448 Beauty*

(3D) FLERBEIZ REAE——P*S*B* (W**B**xy**): 2 & P*ililHw ) XRS5 S*
I XWRR R*IIREE G EZ RE G P*=S*R*, RKILNFAER M1z R BB E i
sExy*//s*xy**, M) XRGE S*w LR S RAE X PR R 0z RTINS, s T 54
— MR IR R 72 R B BRIE i s*xy*//s*xy** . B*3RINEHL B2 RBHFE s*xy*, MIF {0,1} %5
BTIUREAR, THEBBIEAE, MRREC eSS, AE, BB aREErin)T R
i DA 2 W B - (P FE RIS o 32 BRABA WH*B R T** R R7Z R JRFE L K RIX LR AR 2
RARMIREE G G ZREG G USRS P8 A 2 = iz Rz oT*, Higk—P
FE AR R 2 RAL T AR BT Logoi*. B¥*EiE xy** RN ALIARRK) WH//T**, i fix st
OT*//Logoi* it —2L 1] L\ B*{k TAHEEA. Bt BREN . TEAUE. IT RS, B R
W BT e I S 2872 R HVE OT*Logoi* [ A T8 Rl

(32) 2 R A Catastrophe*//Abn*/IN*0**(min*)0**(mid*)/iZ R IEwH 2 RASY
JEUEE 0% *(D*xy*=*0*~~ (dy/dx=0)*++)Xf A [7] ] £ 7 FE0S 5 B 7B FR B AR R AT 2 13 (1L 7
T 2B P58 8 F BRI R SR R AR e w2 T 9T o 12 R85 IR B K2 AR 0%
WHAZMIEA, MBI CIERHET” DUE: E*~~ (0/1)* ~~ min*; H*~~ (1/1)*~~ mid*; VE*~~
(0/0)*~~ chaos*; #J*~~ (1/0)* ~~ max*. ‘EATIELX N B HIRA S . IEFESHEL T XWZR
T B2 8 C*, BUEZ RAL A B P ORI 0 J N R IR S B AR o VEAT A A T LA,
ZRBG, ZHEMAAE N C*, BeEZ RSB ERBE N EREE*EIE8 mmem*~~
min*mid*chaos*max* ~~ MMCM*. ‘B0 N 172 F 748 43 Jr S B 12 AR 402 B AR 23 illis 6 5 b
id, Bl 0**(min*), 0**(mid*), 0**(chaos*), 0**(max*), 0***(chaos*), 0***(max*), %%,
0***(mmem*) B #H 0***(mmem)FKE R mmem* PUFN ALY 72 2743 S PR32 BB BGRB8 00 i 21 1
RS, 0%***(mm*)E3E 0%**(mm)H] KK 7R min*max* P72 2 AR 45 J5UHEL R BT B IR 5E N
MR R I, ERM A R 2 R AR R R A, BRI IE R *//min*mid * R R 2 R 5
JRHE, A N*O**(min*)0**(mid*) il 2] T MM S RCHE I R B IS, RO EZ RS AR
catastrophe*//abnormality* . V772 % ¥ i i S5 S8 AR i T IX Mz RSB, 73 B0k w4,
— SRR R B R AR W T . 1D AR SR 20 (IhF k) (PN Pt
PfEiE . fivESRE, REA—, #7728, AIEZRM “A7 3) Z21WM “UEHE”, BHRE,
REMRS, E&EE, BY#: O “ TG HETE” MZ RS T h SRR EA
—; 5 HSFMEAEIE (BARISD FZRIENREN “ZRZEIE” (—WMZRIENRA
ZRE IR 6) APRFF IR EA T ORI RSAL T A AR, K3l 4Rl
Wuks 7) AR AT oA AR SV, WY, T R A e Rt e B, e
PEIL RS B Bz BB BRI E s 8) IZ RN 9) ARUEVETP BT, A, E: 100 fh
A AL R T AR O PR BUR. A, BREE. OKERIE. MHRISCE. AL Rk
T MRS Al AR AL SR B BEEL 1D PENEERAIENY; 12) A
EME, F (Fhey, B, B 13D BN, AGEENE, NIVRKE, EBURN, ZRIEAE
FIARTIREME RO R HREE, KBRME, ArTiEr; 14) S, BEnAE, &—kmshay, N
Wk T T, IERG, ABAS, SBHEIEIN, AWSAR; 15) (ZRTERSEHYEZ M) 1 120 FizhEK
B TR RS VAIEN; 16) EXNFWHATZ RALSIEE, AT RO, A4 2EE
FHZ RVED S HRAT R OCHE R G s 17D 2 REFARPEFIARIMREA— BIRITIKZ
Hdr. BAMEAMENAE: 18) fha bz REE A A RIS, R A0z
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W AL 2 RIEA AL B B R . RIS KoChE, 2555, 2 RIESTHSzpr b — KRBk
SIS SRR RSRRIE, R EMISRBEHE T N*0**(min*)0**(mid*) ~~ {Z R IEH*15E,
HHE, BURAEZ RZBIBH xy*h, sEETEZ /AR RE (BIFHZ SO T, x* B
Ey* (1 B RKARAECE A E I . —— MRS AR AT, 0 AR W e AR e PR S

(1891). HM R IR R . SRS (B4, MARRRNES Tk, ZRT

R AR 4332 5 P A5 e BRRE L B4 4k . MSP JGE 3, SERR LTS IR 5 KRR 248 R EAN R 2

MBS AR o IXREIEAT IE H VR B2 R A8 40 SR B IR, gl ] DL HE 468 K 2 BOBIVER 9T 1032 RABHESE

A S F TR IE HVERE R IR B e A 112 B IsE B AR .

(33) ZPRER T M - RTH—Z A « RTU—Z W E T2 1A B E/NZ
ARy JFU 0% /0% ——E LT 2 AP A T 41 MR B E DNA, T2 S5 B 2R, w T HAK R
5, ANARA AR I RIELE A2 RAR . 2 RIULKRLRIOOCHE .. 2 &AM, BTN
ZRTAMM A BE, BInIRATE THEZ RHEL.

o EE, MRS TERIEZRRIRAENER), 25, ZHKREA. ZREMEEHTR
R***, R, 2 RISFHEEBRL OT*QS*, PR LI RECH RN SE WA 5liag H kgt
¥io
T/RBEBEESE—W: QZFREF. ZIFE5RR: ORZRRE, BRESEZF;: RZRE
%, ZIPHERG (O SFERMLIIE REBCAHERINSE B A 5 BAREAA .

HREEESE NS AN RERFER: 2 RZAK, Z KRB R

BREUEBFEEEL—W: 2R P*; (b)) XERL S*; (o)iifk OT*.

BRXEWAST: ZREARTTE GERFE. HiZz)p. BB, AR,

BRORRE: 2B, 2R LM 3 2 R2EEE, il XM RS%E. KRG

M), ZRZIE (AAT Wiz 2468558221 sl I M iRz iz 2.

BREEHERTE, SESEHENEAEATRNE, ARTREYHE: ZRL/EE

IS R***, iz RIABEERRZ REGHINIZ R 16 P, 10 FEHEAH XM

2 R OT*QS*.

o EH:. 25, X, XL,

&  BE: FM. P, S, m. AN EABENNSG%E. G5 EREZ R\ ET
BB R, e B A I S AN L B S R S AR S R IR L AE
HKEMER R OEE., —RURRNZ R LNIESE; BRI S H—Z R
BESRAR/EFERINIZ AR 4 JR ) SD**. fRINZEN T, HORMIA K48, fkiz
HREM, AN TR, S E T2 REFRNIIZ . HE, SRNZ ZE5E
%,

o EiE. . BIRE. MENRSL. HHEVEBIRATRE: B8 2 /A%WHZE (ZRH%
W) P I BB 2 RAZ I8 58 0%+ ——2 RIZIBIE C**// mF*CHN*C*Q*, Q**(***
cls** (R ZML, BEH5AMEINY, 2 PR TH, FRIGKMEL 358/
PRIRZ M 05 ANEE N/ N FE X2 Rl Q2 BRIV QN2 RA/TIEE
0%/ 43 5N 5 15 S AE cls*¥mn mP*CHN*C*Q*Q**0**¥clg**

o HEN. ATER. IT. RKEFHEA. &t QIEEHEE. £6. RETE. T
B . 3658 xy*/Im*0x*—— B EALBIBHB, 45l RIS, WAMAEREER, )\
FVEATATANT ;. RIRZEEAE, SHEWENAG, Z2ERERER, BRI IR
BIEHRARL, FRERMETAT, TP RS, SR EEEANG; ZRZEH. 2
AW TT RS FYRNZE, REBBZ K, REMBEREW, ThEELH T
fe, BIBHZ SA0Z, EEOREAET A, 2SN, BRI .

o H&IEE (BUE. &5 AR, HIEESE): SWEUAE T2 /2 LMa BN Rk,
ZREWHE, ZRIZIEME, ZRSTE, ZRAITE, ZREGE, ZREGH, —F

wiakLH.
o DLEE. BOMER. Bl ZARZIMXNG: ZREKI AR LSRR
I R IET -
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o FHEeM. 2NEE. BE¥EEARKRE. KRGTHBN. BirgriEil. iz
HF. ARG RIBR: 2R, BRIz R ALY S AR 0 .

o [REHY - KFEY - HEWR. B - XikE - HHE - RUFEETE. SOBRFN
HWEING: O KIETZ) O KR OMEERS)D, SRRz, 2oz ml e,
RS RIS, st J2REZREDA.

4 FEERY. TREFESRZE

ZRZIMEHZ R R PZ N7 R IE BN EELE AR ELE L Cox//C**0%**//ERP*//0S*:

B UL 2R B A S\ B B m*358* 1IN KI5 A cls* 13z i & If
HA O 0%+ GZ RABMIEE).

m*358*cls*C**0* *——&Fh 1T, N LHAERS. THHENGIB RS, KAl S AT
BEME IS, TS B FR R AR PRI S B AR 34 X A Aok BAR G . 5 PhAg i
B A RS, KR ASEEAE P4 PRI WA, TG, RATR AR R
%4, CA4ISR, #FWIMEHL, MRS, HTHS, HTHE% HT4E%, 5740%, HTU%,
ML FEESS, Mo T B, — T ) 0 B o etk N 3 PE R B8, 84 R 48 OS, A% R ERP,
Bahtifs, R LR, WHEH, @R TEH5EH, KEMEAINBET RS, SHHETIE
T RE I T EE, FREER ARG, ARG R R ) A, 5.

] DA i 3 B A AR (KA A ZE A5 ok B AR R R — M2 RIZ IS BB m*358*cls*CH*0%***, i f5
HE— 5 2 Z R IRZ E S RN (. B xR ek B — R & A R, )\ AnE AT
AT, TRHE— B AR ERE BB S K 22 R ——12 RIS IAE g P IBSCE T S e T BT
BT H AR R B B T A

F Rl CrxQ* R RN T H T <8 R AR VAR SRR 12 R T2 s*F*C*
M3z T M* FI CF*0%** , 5 )5 48 BEL A T IT/AT* i 48 B 458 A4 e CK* e — —

BES —ERHE A NZAZUIHETZE A* (A >* A*) //A-sublation* = A*//A-P*=A*//
P*A=A*: (1) FLERITEIECNE =Mz A2 IRAE. f7E. BHEX, (2 mHR
PRAA IR W JgU U A8 112 R R 52 o0 RECGE IR 2 2 7Y A, (3) [RIN X EHH B
FHT TAHSHRYIZ R EM, (4 22 RISFHMLER AR, BT EWsE A 22k DA e X,
HEXENZ ZEHFY .

B BRI R A, TR R SCHHAT AR A . ol anee fr st e fE h A S
B Z MR, BNRRAH SHE SRR B SHEZ A R e A R, BN R RS
RER B Fh 2 & BOE R TE T 208 5 2 1H .

A*B*FRIR A*5 B* (54, HE. dE. “of Bl A B*, IS B*A* (R¥E L TF 0%
B, — AN T RIS AT . Bl PR (S*R¥) Bl P* = S*R*, LR REAMERIS X Z & P
ESXNT XARG S*. |~ XK R REFI/ECEAIA R Z R R E 4.

A*PFRIR A P, P A*, A*5 Pz REA, WH A*OT* (A*IEH), A*M* (A*
PRZH), A*D* (A*[ZF), A*C** (A*[ZBE KiZiE), HOSRRENKN A*EZ &7
BREEZ ZRXANMRTSIRENZ R (BREELZ KRB0 REZ SRR S IR AR T
W, ZRZWFEY DRI iG N, derived*A*, recursion*A*.

ZRWHITE LB U, A% (BB BAAREMK . HXfYIE REMK. B4E X
THI A*; A*P*)——A*: (specific*A*; A*P*), T#H A*: (s*A*; A*P*). XFZ RUFAY AL H#IH
B XCBARER TR R R — M@ R R BE R, IS AR T 1 B B e A, Hoh st A
AP 2 BRI S BAE N, EART AR 45 T A*HLR KIMNEEY AR

RGN BRI AHXHUNZ KRB, D& LT A%, specific*A* ~~ s*A*,

WG o E 2R SRR RVES, —BRIR: (1) A¥%(A*0**¥); (2) A**:
(AFR**0**%; A*(m)//0***///A*(n) DA*(p); (3) meet A* with A*; LL A*NY A* CERILIAR N AR"),
PL A*Z BRI ARG CRUCLIILAZ EIRIGILANZ 57, AN HRIZHZ RABNIEE; (4) Ax*:
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(A*A%); (5) A**: (A*P*); (6) KM A*EUE M A*0***, w] DURRYE R SCafie HARM & o

RPN Z B S VL R, ZRMNHE; R, Z RLSBEMITIE; W, FGIEHE
T2 RRHETE R R REUNERER 2 RUB AT LU LENIN SIS 6. B85, C**, 2,
ZRTIEZ IR, BRI KRG EE G, ZHMMZ RALMEE, ZIRMZE, 2N Q**,
wHRE, ZRREWR, ZRNE: 0%, ZRASFE, ZRESE 0%, ZRANMEE, Z
RECEME, SK**, Z R4 eH; SD**, ZARMBORMHL, 4-8 Fy//358* YRz 25 PIE, 6 (1 4L
PRE L AL AL IO B PR S:; KP**//practice®*, LLJ\ENEATATHAT AL IZ RETIE, 2 R
s P, TR

=%, ZRREWCEMRHETEPRBHE, £ esmath RO ), B mAon M — e mih iz
RUYFY A, HWEAE T .

P*, TR, RHRR, ZRMTHAYTE, ZRWGIIESN, ZRES, ZRHE, Z R MM,
RRI. S*, " XRE, S*= (7 XML HW*, |7 SUHRAE SW*) ~~ S* = HW*SW*, &7 R:
SWHi2 Z LI BUR F~ SWHc AW, n J2)  LINZ R, CEREZREMMZREZZM. R, |7
MIRER, FElEZ TG BIRR SWHe AW, V2 R JRIETE R C R B a1z R 559
AR RE WA 40, O XRNZRRES,

V¥, Z RS RN AR, B85, . D, 2%, ZRWGFY BNMRS . BEXR,
AR FEARMZIE . B8, db A I8 5. D*: (VE: D*P*)——(d/dx)*, (d)*, (A)*, ()*,
(8)*, (Sl###dx)*, (SIf(x)dx=0)*. ——ALGMALN KISy . FHL. BT BRI FRE R IR A0 55 /N Y
) VE, VEIIR, VAL BTSRRI RRZ S DB V*P*; “Fi” 5 “F17 BRRLERRR
BREE KRR, RIZRPHIRHREL.

DI*, ZR&RFXFR. DIO*, ZARFM. ZFELR,

0%, ¥, BCHEUGIE RRE GZJr. ZRREWRE, Z A& KRR, mmem*(min*mid*
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0%, ZRAIRME, ZRMEFE, ZRZE, ZRESE, ZREW, Pz 20028,
FeFHAUTBRAMK,  (dy/dx=0)*++ ~~ D*xy*=*0%; y*=x*+0*; y*=*(D*xy*)x*+ 0*; y*=*sum*x*(n) +
0*; distance*xy*=*0*, 5%,

ZRTIE P2 IR, ARG A ERZ R R AT AL, WHREE . 2500, 205,
e HE RE REE KR ZRENRE ERAERENE) FHZR INTYRRERZD,
WG B gLt (RITER . IRFE AR A E R SIS S R 7%,
HBER SR, R TR TR 7 R HOR M TR IR BT B, 78 70 D AR I S AR FIACAT
DIy, SRR, IR, A, R, Bk, B, mE, BdEE, EE A
A, Yy, MR, B, B, GRESERIENS, KBS MR o AR LR AN ARG O,
B, EH B B0 B4 Bl B (G000 Y RN S5 AT DUR R R,

fatsRA UL, FER) SCBRIE . | AP R ) U AR IR & (B iz
) AAZREER, MZRW AR, Renlieiz R E)T SO H i LAzl . V2 R 2
FERMRL 2 R TR

ZRRIETLIC SF* (LML IZ RGEUE: WA, 250, #9050, 6eiE, (FED.

2 ARBHENTC 6F* (BFIR], =) P fe. (5 RS AN, BA X (OB IrENESD,
NG O At AR dr DG OCIIAR . BT BT BO, ST SR AR R Rz A
Bz ACH (Y208, V228 eI o \EISE A, BRI F*ay Lk I e i) G845 AR (1)
FERME. ZRFRBANR, ANt X ENE, THMBZACM, EREBHEN\E.

VZ ISRV FR TR SCR Bt A A B B BE (G2 R I, BB TR R R, Rz
R GRS N2 A0 2 AH B A i S .

C*, i, — k. Wi, HiE, GOl W, Q. 8E. B, BOE. ER. L, 1R
i fRIE, WS, W, FOM. o, Rk, Wik, . R, L B DA, i, B,
ik, %3, ik, . B, R R dERE. RE. R BT, BAEHL R £
B B k. BB AR, B, BEE. MU, Re. BPARL MIEG. BdEWA. AW, A
ey AR, BLDERHERTL (HER A - W45 2 IS4 MRS, A RANE ., L. ik, AT,
Wik Fib, M. EHRQHEE 60 Z MRS IILIZ KRBT . 2R ZRRIE
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EZRZES ZRMNEBEASEZ RTRNT XA 208 k. B, &6l ZAme)
SCPR) I B A AFIEZ R ARIZ Rk AR IZE, e RiE wscd. JmeE.
B, Gemb. WRIL. k. HEREL FEGE. BB BITE. GHRRACHN. EdabEr. A 125,
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BEANE ik MBI /ANMTN-SZ W /4 72 R IR G W B E S e TR\ <R
AR 5 PR s, s e ik VTRE R ANEIEAMY T, R RS,
MRPEVT 2 )\, HHEIRIR, ORI RA, BB R S B RG T # vk, WL CPE
AT, TARBHE AL, 1988). &4t KA. AMAILKRG. MEM%S. TR, /L5, B
FHFAT. Ak, BUARAL. Ritb. FIVELL. ik, $eseth. RS RAOAb. DUk, 9ifk. &k
th AR, ZEE. WAk, SeAb. Ak GBAK. WAL, AMRARELRA . R SRRk, 2R
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B R R LA M. AR B . A, R R R SR,
HAL Hsg, REL S, RE. il FR. SR B, . ATEEE. BB, email
ERILSE . S HHE S R RS ST T ARz Wekz ek,
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Al DUEEB B B2 R PHIRVZ W .

ZIGRAR, BUEME RGOSR 4%, R A R AR AL, ) DL S TE B 1
HR AL TSI R, ZRUET W B A, 2R e R R AN, k0 iz il
IR FZ BT LAZEZ 2R R IEAN R R 2R RN DG 32 RN, T LAZI 2“4k i) i
B ReR. wEEME. edeth. midktE. sbbE. SelbE. TUAME. BLahtEsssde ks,

JXZ BB 7 XA EESD M JCR AR, ZIENZ R ANZ R SR H K
PW——Z REPZE . DIz REAEEZ RVEIRE SN Z BUE I INZ A% 2 5 4 UNE R %
W JERIZ P2 AU G AR bk — 0 %0 732 R 2.

2= FQZ R/ /R 2R E, T8k, BARMIRE ). gEs, | UIERE, RS
FZAT, TR, - )

TR ER* ~~ TEH V2 R AR50 SR 0% *(min*)0**(mid*)-++---

ZREIARE//ZRAEENE OCC——fg [ al & 10— P M Ra MR . % k A58, Z i
BN R A f(K): XA o> A, HEIRA fik, a): TEXA > A, T NEIALE, T S IFMALE,
B T B W a AR By, fiA t FIASEC) Gee U {T*|aeFy}. & XFIEKER pk) ={(x, y)ix,
YEA, 1FEteG, ff fik, a, x) =y}, Bl fALEHR RN i x ik y. AT {k} R4k
395 {k}=Ub(i)(dc), ¢ R FAHFE LR ] 1 185370 e LA UG HTUEIE R R (i) =N {pk)keb(i)}
s(i) =U {p(k)keb(i)}. B Qc A, MFETH—RIN i FHEEATEERR: (1) Q cey(r(@): Q
Wi 7RIS k ATEEs (2) QPcex(s(i)): Q Wi TR —k al#Eik; (3) Q*<d,(r(): Q Wi &It k
[l IR} A B 45T s (4) QP cdx(s(i)): Q W i JTHTH k 22— BEXW A [ #5355 (5) Q° <Os(r(i): Q M i
Tr Ak BT AU AL (6) QFc8s(s(i)): Q M 1 T HTHL k HRAT ML Wl 559 s (7) Q% gy (r()): Q W i
TR DSk /3595 & 8) QF cey(r(): Q W i A FIASBIAT GH k H—Ad
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SN ARG R R T T R E RO RO R R B, RS B
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PR = 3002 R R A Y TR B A, —FRmFERE: () RBEER [ < GW,;, 2
BUKFHERE D c Wi (2) LML fi=1°Dyc G*; (3) T2 2517 Sp(f);  (4) Hofdkieak B4
geSp(f); (5) AR —IbLHE, ZRHET a,/ Bt Sp(f)Z uH g B G MZ RIA—K R a(g); (6) 2
RELGHT, G=UG(da(g)), x, yEGyeGla(g), (x.y) €G’ ca(g), QG a(g)) = Gx(Gla(g))s (7) H.
SRR (), (DL (BN SHIIE R (x,y) €eGyeGla(e) IR R A B4, Z 2 LR ENMES
AR, |2 R B HRE SR ILET I R

ZERBHI®—Z RIFFNS RN 30 LS IR AET — R BEUEAE 3k & 20 28
DRI 96 T WA P (V2 2R 0B SR T b A A0 (R0 B, AT 130 2 02 A B B . (L (G R T (32
R AE BT IEYY GZR: TREEED
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MIZE = TCR R E S A, ATSEMERRTT 0 FI 1 PV AL, — R B AL eI, Y () S
A min*83E qed, FIMEALE A PARXT G4 . B4R 22 FIECE HERE, RR2 AN Bk Tk, BAK
TSRz W BRSPS SRS . SR EREABAR MRS TR R ME-F 1 2
W SRR T SR AR s . BB T SE PR AR 8 T X SR ] A 0

ZRFE (BRBEZEFE C**Space*) HIZ REBHBE/ C**Space*0***——HAH7Z &N
TS FRINZ 2T AR S SR AR 1 B 172 2R 25 18] Space™ . V22 R W IRIZ 3B m*CH*7E Y9 A5 e 2 VK I
ZRZFPEBRE L. B2, 85, A, 354 e, R ZH. HZl. BRIz mEE,
IEWHERRAE T SR LE N 25 R TG B — 4, BTG WA B2 BINZ RiG RS, A
PRIENAGE m*C* TR REH—LZ Zufb—Hizl . BRZE—ZH—Z RENIEHE P
OT*Q*Q**C**M*0***, IXW ik, 72 R4 A ZIXLE P&, (1) —Fl R F) 5 1SR E “A8
PEIGIE”, RIS W TR, B0z 2REZAYAE O Wi, JHMTAE, MEAR
M, IKAH Y TR R IR W A AT ARG R 2 RIS, W REET “Ra7,
=R RFRZ @S AIE, AT, REFAEE BRI Rz RIS, (2) Hsh—H
ST (PR R IR B 00 2 X B G2 RBTIRIZ A B A1), g, Aok, X
RIS g “sagex” Uik “HEps” SR, IRIEEZ R /L 8Methods* 72 R AE L
SK**, 7 RALsKA SD* 457 RILVETMIBHZ RALMIEE, AT LUESIE, KL/ INMER]
KR PCR**, (3) 0% [ 57 Ah—Ffr BB 5 & Ws//B**//xy** LS B4 . 20t sk 15 B A 44k
BRI BARZR, 30 m*CH g WH/B**//[R¥* AL B m*B*, BiFHHURZE, sNFWH 1K
CPU*f§ B b B 2% (1) 0*** iz % FIZ BB H A X IT/IT* ) BAR S ML B4, M g4
OS*ERP*//m*C**//m*B*, (4) Z REAIEZE: Cost*0***, £ OS¥*ERP*///m*C**//m*B* {115 i1 Fl
BE, M BH S EIHE T AR NNZ RARIEE, G A A R IR0 172 T
UM SR I ST . L (2 R E) MR IZ RIEABEFHARIF RN (5) iz
ROIFZ WA A RABME %, WEZ RIEFRNSHTT R RO, BRI 2w,
WATZ R A IR EROP G SEUE D LR R I . (6) b, BEEfh. 2 AN
WAL AR @A A AR N I IT M8 AR RKTES) . B logoi//logoi*. 2 RAXHIZ /AL
GYIEE 0%, i R AN R (0 % B B R**//(S//subject*, O//object*, M//media*//predicate*,
E//environs*//adverbial*, R//R*//relativity*//results*, M*), %M W*//T**//B** g | ({385, — Mk
R )RR B B . BRI TS m* B, SR TTRA, ARIZ REIRZE
TEVE XTI m¥F*C*CH*B 0%+, g AN (1) IT N & 45: C4ISR, OS, ERP, Office, Unix,
Windows, UML, Scheme, ZFSEfNACFRIBEME. Wik WA RS, HTRIS. HTPES. H
PEH RS KSR

2 RN R ECHAR I P38 A B MU B 1IE Az B2 RAR S RERZ R, 2R
RIIHTIG T IAEE T UML) X mI izl e, SR T5 N TR )b A, 2 R 5 32 T
12 RN RIS AN LG — ISR MR N2, 32 RECFZ RIBIR-ICCH N2 R R IRIZ W A B SR
JCIBER MO — SR SE A, BT LY AR R A B AR, BRI (2
AZWid), (ZAREMZ3)Y (Scientific Inquiry), (2 &Y (ZRALEY, YRS MIREI)
(Kybernetes), (72 R385 (ASSA) ([1]-[31]) MK K 2B .

ZARFZ W LS BEHE TR Rz RIS3)% . ZRIBHR. ZREIR,
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J7 5 E S 25 S0 W33 R 1 TR AR AR el W sl 532 38T 0%, SR R e B iz IB I BoR
PEILSE B S A EcEs, Hl, ok, NJETAL, M, &4s, Bk WL VAR K%E, #)
Bl WML, BN CEIEIRTHE, B8, Jerl, i), FewEr, G4l BNk, A, REAH, JE
2y, AR, SREEY, mIEARK, IR, GPS, C4ISR 4.

HR R IR 2 T SRR B R R T VA I S Bk U e R

TIKBEIST, IRREAE ST (T B KA T S0, A T SO, KA1 E T A,
KT Ao

ZRAFETNEN, BOTZEE I REER TR R KPUKEUR A S B
T o Gl A I HEPE P2 A o

M . A S

HEET T BRI, AHEM TV AR R SO
5 RN REBMRREZER

T EEARN, HREANE, KFEAME, TFEARE, #REATN, ZE56H
EAEH.
—— 3R

Bppfd NBRRE, FERMEASSL, SR AR, A, SN ll, 2 R/ NBCH.

ZRILEE: BI5RA SA a7 !

KT BT PR TR, ABB0, ADUE. NRIFLREZRIEN. ZRAMREES
AR BT 7 5. ANZBI 7 S0 72 R IR T T2 2R 0 & e AR T R S T s e 1 g s
NZEHI 1t B A MR PR R B OZ RIS . BB 2E 8 ) 2 R R IRl R R R
B, REZARNS. ZRERAWART. AW R,

NEHI PR Z BRI WAk A=, o, . RS, 9 TAE. SRR A s
D% WESEAR T A SR IZ 5 e S o A5 | Bl g 5 .

BT “LUFRE, DRFHE.” (TR 3 “RRARETIE, TIEZAE, R,
FIEAHAE, W T, BREsF2?

ZARS R LT EHEMAE LS AN BEREL, EZRLTSERETEIENEE. A
T LR “AFIEZ AT RETT N 5300 GG IR TS U SR AR, RO RS 0 7 s AH
AR TS IR SRR R

REKNYZIZ, BATESES, LINBELBNAE, ZRWEEA. 2T WW W, %
PRI, BIBHALEHLAMIL, TEfE A B ANE .

Di 4% BRI Rz R AR TR R B B BRI EAR o B o 4
KA, HEVEHRR, BRSO, ST AR, #IERR, EFAEGE « L5 RS,
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B/ /2 RYREARE 2 4SS AN R R
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W, AWz 7wy, AW F R B BEE R AR . W2, R L AR,
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OR” ROURE L, BB SEAZEL, AMTADK RV 2 2 ) DI RMAG L. AP
Wy, WIERZRSE, MR L)AL, Aidr . BERAIGA, AT s . KO, et
T2, I IE AR

IKENBERG, KK, KN, KV AT, KFLASRE, AKRTEN, Kk, KEEHE, K

FBG, ARFH ORI, WARATRE, FOKAE, KK, KIS, RS, MK
BN, KD, KRR

W AKT, AR, WERE, KBKHE, EKIE, KGR, ARAKIE, Bk, &
IR, KA KTl WKBK, WK A, MOKES:, WK, &K, il
Ky —EZEK, K, ATREK, BEROK, HIRATK, FIEK, EARRK, Bk, i
WERUK, AR, BT, LAATHK -

WEIRESC K M I, SEAEWE) UML) hiy “ITHRE N T8 £
DB RZ7, UK GEHED HA “FAENEFE: BEmiR” <8 ml, HEEK.”

HERER LAk, KB AL, Jok, BBy, BT EN, Hn
BEAT (00T B NI 19— AR B A R oo -

BTBTH, EORBEEFNDIE, RENEHN. RTBE TR, EoROGIH, TREEN
RENEH. BLBTHR, ELEXRNER, AR NFRGPHR.
RLB TR, EwRERE, RBEKE, TBFHRE....
—— R RO

TARNAPFHB AT K. KRR 7. 26 Tk, KEE S Bl e o 5oR, X
RAH Yl R, BRI ROV S B . 550 FMFEMKERE, )RS T RCRIER
SNZRE, RHNZ, MEBUG. &P, FI. MIESST RRIRZE ARG, SREE,
HRVTHE, RE, BURTEFARESCE, BRARys, EERIFESG], B e A=, G vz o
B, WATH LIRS, 555, T AH5EZWE R, HULEE G &M AR AR FEIEHE T2
WREE AR S R . G JERM. M. S0P EPREE, R ERZE, SRR, 4Rtk
e, M7 BORCH A AR, FRELE S i Ry BT, ST R, SRS, 78RR
WA R Rt T, S PIARI AR A R FA K R [ F KA SR R IBUA K5 R s
KIZ B RAR R, B A 7, — ROl A & 7 Ah—Fp oKz il Kz mziE. +E
(A BRI BAR TSR TR 30 4F,  sEfp Lt R IX 2 M M., X KEGAZ BINE R 4yiE
%, BRRIGUM N, U T D7 EEAORE, WA AR R EE R, D28 RS RS ENT
ey, WrER s, HETERIEFEIL HIRRERAH .

(2) BREY: £8 - LE - BEE - £F—F 248 %K Claude Bernard fi5iH: “EE2%2
KFEIRMEL:, MAER2ENDR TR, BTeUE & s 8 S, ”

ZREMGEHE T2 R EGE, BN RRBEZEMZ RAETIEE, & 7 Msg
arEE AR BB AR ORI AT . B2 B 2 MR TIIRI S R TIRIE A 4 R

L*//Life*//life* (7logoi*++)/ life*(7V*++) <F(7V*++) //Vitality*// mF*C**M*CK*S*//cls**>: 2
RAM/NZ RIE RS 7 BA A F(7V*++)// vitality* (TV*++) // life*(TV*++): Nk gk, A4l
U, BB/ A R o A AE CD* /SRR AR 5T CR*/AS IR B2 REEYE F* « 238 C*iz il (%
BEY S e AIAS ) CHF*//nE I HT ON*——F LIRS F; OT* « {23l C* « SR LT
CK* « 532N 515 WA cls**——HE LR 2 Rl I R4 LSO A 7 CR* 285 3R T 8
A cls** ~~ L*CK*cls**, MEMAEK « KE « KIE, WENPE, SRR N, B0 « 8t - 2R/
BHARMAEAE . PRt e, 5%, NIRRT IZ R EIRZ I F72 RAR M8 % 1) B AR A 5L
MR A

Ko 60~70%
AR

AR T4 < i 25~30%
R Wi
MLk b 5% 40
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MATEAE RS ST R, R K4y B TR i AS BE4E R IR W 2E GG 3)), fE R n
WE—IYR, XYM ENRA R RNKYR, (HAR AT AT . 7K.
BENE. B REWT . EAUERRMYEAE R, WEBOIANKEFTRYIL, 2SNy .

ANKEFY LS FRZ RGN RS LWz R F 200 Cx, Zal 0zl Cx*. 2l ik,
V2B R B, B A WA Z .

—EBFEIRVT R IEZ W AR BOWEE 92 R IEK Cls* JE R _E— 2 URIK F*C*C** . 41 o A0 i i i) )5k
BRI SEAR A LA AN e i, a2 NAATEAS . ThREMISE AL t, nl LAEL s 55 Mhg,
16 1) 3 EE AR, 440 B ) B A A I 3 Mo et ok, A RN AR S Pl ik o 4 ) B S22 R
PRIR B, HERAEVZ @ E CH/CH*

JEAFL. ShREAH R — RGN B AT g1 i ) B2 S le R, F33EAT Cls*, JERITIBAZUX R LR
45 S*. NKRIALSEG VIR L2, Sigidl g, P AU LS. X DR IEA L 2UHED 45 &
R, NPT Cls*, 4IEA —EMBAITEmR— R IIREML, BT,

VL2 E IR AR, BONRE S — RV TN AR, RN RS &80 hILKR
S5 9S*//F*C*Cr*0***, Q. BEIRL. MURL. WRRS. WIRARL. LHASL. WAL, #
KRG, BRRGE. WHWRS. §— ARG EEPITE AR N B K2 BIRENT LR
gt S*, A ISRTTEA, HRNZEARFERMEZ &R, 5 TH51E.

FIUANAEREZ BRI RS EIZ R m*S*/m*P*: m*F*C*/C**, FZRMNE 0347 k&
[ Cls* i FE I A& R AR AR K R 5.

TR, SREEERS, ARG AT ReRr Smkl 0. (HEMIAZRIGLR, 2 E
MEDNBE RN . AP — ARG — k. TS RERHAEN L P RE. NAMNREE 4
P RS2 B M2 5, W ME RE NS, RUEHUAS 2B RGOy — AN, AL
PR 5 AN TR BT AR RE AR P o ARG HLAARYE B (W 5 187 PRV AR T AR R T I 2 52 4 R
GiltifEl. BT REMENAREN T T RE. X3S RGEEE &z mEM.

HA TG ERH, AZHR 80% 5 /X Mzl K. Ak 75% 27K, HiEkR 75% 2K,
RRFH P AN AEE? RUGAR, GUYCONE. REWRE, & “K” 5 “&7 KEEEE
FE, KREZRERZR, KRZIWEFRE, WEWMMERYRREK—FT 2z 5 AMETitE. A
PR — AN EE T AWML K, RS K A 83%, OEN 80%, WL 76%, Mk
75%, RFWES 68%, Wit E k& 22%K K. AEdr Mgl pl, sl “ BTk AHLLK
e THEEZMMFEERI. FERAMBAKDE 42%, ZENN LG 33%, SHbr=Eaa, HF
HOTHIER . NEZRL MR R LK. N LULRAZ, HARR L RARK, A
W LARE R 15%—20%1 /K&, AEMALRESt &0, dhamstr.

Miller — /L@ R ICA M. 2E . EWik. Bk, A8, 4, BERXRGSSHMERL
TR, TR AR A RIS BN 10 £ 20 TR S

EEA—A “7RRX19 FRG” Bl

(A, %5, Bk, Bk, A9, e, BEXRRS) X (Ll G5, s, 2
A, R, TR, WREMEAS, HESES, UEBhEY, SCRERS, MONFCHLAR, WEIEREGER, SES
fERM, fRIDes, DRSS, fAfkes, YO, giidey, Hrhikias)

AT EiE, e — My RAEREA T, ST REAIMEE R PIHZ W I HOR % A 7
O\%, BNz RZEHZIE) FIRSERARS, A0 R BARL R,

WZ ZMRE, KM ERRS, T ERIEMIEET REGD RE)F T XREFK
Mk, HRATH =2 (SPB*//SCS*——#HX KRS RS TREZERMNEZ HiZ ZENIEE)
RN SHEIE %, Eal iz RAEGE—Z RIS REWEILER ST Gl S9-S0 A2
— PR R G2 . M HCAS RN TREIISERUH 1. A S A BRI el o . IRBhas LM v R
G ANEZS MR 0. SCRERS R AR L R 50 P9 B 28 1) (R SR 150026 DB o B N 2 10 2% R E 28 iy 2
HT T SCRIRI o IDEAR G A7 At R R TR a0 4 P B BUR A o 5 I 2% b F B AR O e ) AR 1 T 1
AN AR A S LRERIEA . JOREBEE g, WG RERFE LTSS, R
AL Z BRI R B A, WERE(JRERR)BA, 5. NZRUKE, XE—REGR
G T REHM R ZEZm =0 (W, bR, 5 RSMZ ZRRIEZH) WAL, X—iZ
AR ERVITOE SR BN IOHT TR, 2 RKRMFEAL, FERLREHOC R X R M)
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[k DA Je 22 S22 RTINS AR S5 85 2 3 e ARARSEFIUENL IT R%E. A
TRV S HEXMZ RIRUCEKRE.

ZRWW KW G R AR G AW 2E IR REEYM . YT 5 A dr P,
]S DR RS SRS TR A A2 R ol BAAAENE: ZRINE
NEBOMIE A S T), ZRINEZ R, ZREGW, X Miller £ REMTEHA TS, 2R
AERE AR 20 2000, ZRAELEEME, ZRIGEIEY, ZREFHRL, ZRASH, Z
RAEERY, 2RV, ZRAIWEAATHES, ZTREFZELR, Lo, &%, 4%, HiE
wRAGH, AZEE. MEAKR. NERR. BYgERlE. ANMERIE RITFRAEBREAR, 2RE %
IRMENEAR . B AREESZ RAEMGHENZRZEN IR RR, BELERIIENKRKRANZ RIS
PRl s L HIB %5, 4%, e A E0 e W sl b S I Ek I T R B R NIEE . (L (2
L))

VI 2 Oy B2 AL ] LAGE a8 T2 Rz BARX 1R, 2 BRI A R R EZ B A AR O
ZIE, J\AEATAT AT AT B RMEZ RESE%E, HAEEMmIER—F “Z3RE BEziR” M
K ZRZBANE—Z K (Z2RAIARR/MEERAREIER /N, BE/IER N, B
/IRIR) 2 Bz F: Egos**: Egos*(n)M*0*** — Egos*(n+1). iXH L ZRIZ AR IFZMMZ R
BB EMYREEE. OIASERGZEEAEEINZ REE, RIEMHEDS, ZEtiE, &
FHEHL S, R R, AAMRSE, S5 g Rt i LB LR B RS K&
SERR AR A Bz HRnZ FOX ARV @A XS AL B AR . T H, B0 X SRR
AIRZ B2 RAL B 55 . VIV 2 22 58 F IR0 B R I D7 v R0 Bl AH B b S B Bl ) e T 0% (35
PRIGIRM FW, BRI RN AL AT, O PRTEE DR DR ) (1) 20 0T S 15 S8 AR AR AT TE /T 22 L BRY (g0
PR, NS SGOBFAE O 2 K, BT, RN, RESA, JRERd,
EOTERR, WkINAZ, MR, WM, AIRKaBR, 120 0E, B TEN, TR, R
W, IRBEIAERIE, WERESTTING, KAERKEPELD, BEERREIR, =a8ktas 1)
OB, 45, 2 RIZFANRM 52 KI5 B AR, AR S s En s WAk 75 | 300 £
2 PIRIRAS R (P8 T

AR, P, BEE. ARSI FNZ N I . AR Bz B M S W .

ZRERFRT XZRIE RGN LR R Hig. 2 BFEEE. Z RN,
ZRZBME . ZREFIEEANIS . YR EELL AT RS AR, P20
ZHLHIFIVZ R BT R T AR i T2 R R A WS R s (W Gz
RAEDRY B« AHRFH ALY (Kybernetes)),

ARYYRINNTIGR, KRKIIERCK G E, SERALAUEIRTE b, Silfaylek 4o
A AR, DA UG 5 Rl G WL B B R T 4 K wF I ER A (SRR, A5 Ky, B
JoRBEARON, SRR ST IR, I FR BB RGN AE N, 555, BURETFR, BARME,
WIRFRG LR RS RA RN, & RIRNE, SRFIASEIRNPRRGEE, &4, #Ra
R Tk, Ham s o8, MR RIZ M/ K2 B i RAR s BRI S A, #H
TRz Rz A S, Rz RVEAT KWW i ya i 2 RBIWZ M, W5 AW,
V2P, SRS UK B

— M RIS R R 2 AN « KE 2 - 700N, BESEIN « K « GH% « S
HEIT. BOMEFARE IZr. RALLBIERS) (7 D EIEE ), PsHifimzm, £
SN, BRERILY, B BEELE, ZEZREVF. 008, X By -
MiIH &z RE I M2 )2 IRz 2208 % .

FLA BB R G IVZ BT AR AR 1932 AT R . B0 R B ) U ) SURPFIN 2R 5
sl (EFRFD. sl A0l WE. S TR, BEZERZE, EAEERS MR E R A
Wy M Z Mz .

TRNANIE, WA, AOEMGL, FREAA . B I 2 0 MR s S B VR T 7 TR I S8 B ER
VAR BV I AR 5 B BB L R R g | BRI B IR MRS S R e
ZHEAE. MU WAL, WERT R, F%, TEEHESAMEERE, B EX
PRI REA T ZE 5. X “HF « R« #17 Pz RISHREE: R 8 ARG R TIH,
G N NTZIE, AT R I R 8 .
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ERBELRE, BRIEFXKAER, EEFMMMR, TEHNEZXFE. dAXMEMEHE, B
HESHEMER, PHREARTN, B REERH., ——ZRO0% - BREBEBIEHE - BE®
YXER

BRI BEyavE, AR 100 20, SMBARR AR, 500 20070571, SRR A IR
R R R AR AL IO i —— “H B Mz REREEREZ RAESE%E, (HE XL
SRU BN T2 R IG IRV ECE D RN Tk B SCRNG /AN UL <32 /A RV R TR - i PR 0
] LGB E s T B )\ “ AR ORI R E) « PRI @ 7 B PR ik AR TR A
HIEHNE Y, AR BB 2 82 RAA e CHxoxs*, FEUEHIEHERIZZE, MR
I\ G, FRIE R (G2 RMI/AFE /D02 110% %% ——2 RN/ FEIE/ )\ S RIE /0% +*
Z AR IR I )\ 75/ /0% RE 0%*), NRITEA, BUY B B2 ARE
JrENE OO SR EEAETFNEY, O ARRHE HARRE, 1988).

MV T 2R E I S REIT %, BB s T T 57, TR,
FEAS ] DA S T2l 2 R AR M IE EAN A 43 A SR T Ak

IARTU I S AR 0 S BEV AR FrC*C*0* 43 3¢ o B THIVY S 2B 22 (192 R A AR 773X
et ARG CRAMEIRFIHAGIR) . Wik, JHAHE . Mg RN, DR 2 ZIRERZ
PR RGN AR W . B2 B LS AR TN NZ R LS R AE . RO R A
RE. AT RGEHH Miller —AEMRS CEIFMATNT RS, i HEAMNE ERIMZ 82
IS R AR T RS2 FRI5 7 BB S S AR 1) 1) R

MG, TBEAR, AR ST ROEFRIRE, AN RSB HRE, HR
2, MNHR, TS ERAL . O LR R OO A A — /T BRIZT .
BYY . Y CRIESRTD. BT, nJCAEVSRNN, SCERER, AR R RO vk A R A .
WAE R R IR A1 S AT ¥ (counterpulsation therapy)ift J&v2 172 2248 4312 5 73 AN —Fh I 5 B AR i 3
I AN TCOMT « 7 R AR AN I B vk AU U7 2, O & SR I e AR R 2
&, H AR B R s, ERFIR R . SO AR NSRBI D SR AR R, Bk
VA B, A O S IR I PR R D) CRIOM IR IR S 7 mr ) 980AEG, AT 2104 Bl o AR L, 5 0 v A
PRSI B B 2S B I 0 S 1 — P Bh AR PR 77 o

Bl RRAVDRREBRZERTRLEA

FATRT LAAGZ AR G2 1 “ SRR LT A OR M S sl ) X fr RA IR
HARAR HANZ 3 IRz SELE: N, B, ]RK, Brdgh BN SEIR, A28, L, A,
Wi, AR AXES, BLas, TH, W8HL, Mg, EE, R ReEOR, B/ RE, L, fE
S HYHH R M RERES AR HE, BR. 590 REGREINT UG BRI R
g ZIRRLERGME LSRG, BUUN, NTRERE, (idvirik, MR ARE %

FOCEER, A
7 RRIEH: ATE B - WOW - SR/ - FIR
BUAX SEM*ST* (2 L4 FF ANk £ 54T BRI 1y | R 10012 {5 ik

B, PLEAL, RN IBURMGERUE, RIUUEEKE, NERKE, RS, R, ZRHE T RIK
Wk, FUBr A S R i) B p s i s, Ao
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FIWAE, AENGE, WA S REE R ~~ 0*—V*D*—C*C**—vitality*L*.

AAT0E, AR E A — e g e e B RSE . X “4e17 SO bR Acil .,
& Wyt VdE. EM. EAEEET RS, 1585 BA/AZ AR B, BB AR
WA RBE B 2B, ZRLHIEE, SN RTGEE, #WAZ &3 ). min*distance*max*
distance*M* Q***L*,

Lz DRGEHT, DRI, XH “OaE R gREE SR 17 ek, X
JET R R A 8. XA “TE” FRMETVE, T CO5E” —nE BER . Bt ‘a8 B
FH LRI Al T H: ARE, 5%, KE, WL, &5, AL s L& —
XM R WIZEY, BT RERESEZ RBFEZENEE, SNEHE T2 Rtk
SD#*#//C# , s Hp—FpR 2 R IR AN, ARG, Rl B LT AR S E )
TXFhE I,

KIEVZ G2 RIBKR IR T — RINZ RS AR L B 3, R 2 ) U
o AC . s, P fl. AZ% . (R, TP SRS S 1 A B R B = e i A ey
B MBLAKEAHNTRZATCHEHFRAEZRBFEZ EFZHNH¥RHEHRE CY/CTTCH
<communication*traffic* transport*circulation*>. HILAIVEIFIAT 1994 & (RGAREREIL <2 &
W) CREEVD . kA2 HARKIARE, TRz RSB A FEA L 50 WRIHESS C*(50logoi*++)/
Traffics*(50logoi*++). ‘&M —FIAEAR w2z Rie TR L1 358* (B =afiel )\ sl el ) 2 AR
12 B PR W A A . EN AW E T2 R IEE 0 [ 40 X SR T B AR
(17120

AR T MASEMR . CEEH, AZWRE TR, b L8 T Hm S BB s TR
PR IZ RACH A, T2 RACIMS: C*-theory//Traffics*, BUF 72 R YRR IZ Ml 5 ) & 2 FR A PR B B =
Wiz HRUWT AT AL T 12 RS F RN BRI, B OB TR SR m R T84, A
WHF*SEM* [ FE 4L T —Fir - & . 72 R R IEZ 8 XA ACE. B P i
WAV Z BRI RA S, WwmBea. SR ZE3., EEIR. @R, iiEe. AE

WHEF*SEM* (5t [ 50 * A il 2+ 8 T 8 1l )
ARSIEFI P (0%**//decision® )

HEE, BEH, Mg SEEBEAE RFEZELBRAN.

ANE RV ZR IR, R 92 30 T MM G ) SO e b B g W], ok, BREE, HUY,
AL, )RR, FRLE, SEMEME, @I, AW, 2%, WREG 1A, WU, Reid. 8ME, BdRER, &
Rk, AxRlwh, A5e, R, ARG WO, fRREE, obEE, BANH, BN, i, W, B
M, mRLIEE, J04E, #EE, ]2, aR, 3, BE, ik Jiikw, W, ki, BEEERM
e, 03, Bowitk, ZH, f—th, ADUGAGR, WEE, BHl, R, 26—k, MM,
fEfE, Wk, ik, ARVE, oOR, JFBG OERN, mfE, B, CUT, R, B%, DAL, g
th, Raxth, ZHRUTHRT AL, Pus, @R, —kE, 5%,

(D) T- X208 (B — 1z {REW U XMl aEE . W, BE. mik.
Yrm. Red. AU, AR, #UAL IR BEL ARSERL S0 THEALMASAE, R b
A ERRRCE AR R AR B SRR R, BT RIS I A, SR R AL
P ARONE ST I R A, B = AR Dhae. 4 Lagl, |- Ceddma i, g AL
WMMER B AR, RN REEAE, F RSB AR RKRG L AN IHT. 5 X
AEIE AT AR (192 SR A BB B\ B BOTZ F A, K8 (2 1R sz i A
e, Z eLr G R R R) . 5 ENITESE M2 FARXPE. BHAZEE. 2l 2B, 2R
B, 2ia, SR BASE, HRESNET . W = EEAEE, W = 208 2% & i im bE,
W Z EE=(INTEE, HrER). PR S 77 A R A F A Z iR, TPz 8 = (iR
o MR, BTEE S, MBS, L, BEE L, EE D) =t Vit Vo, et V), HH 20 gERERR, 0
A1 A R F IR LR GER 2 BV 2 BT U B2 AN £ G — R™M L f <
G*xR™, R™ g 2n 4ERK 25 A B SR R (1 2n WX EHRE, Xt — DG 1) RS %
SR, BEEANL WL P, RE 1R HSEN)T XGE. X G AT AR EE S, RS 4
AN S, TLOGEIETAE, n DRI A R, AT DR — AN E GBS A, B nT B
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J FEAR 10 B B AR A 0 0 T e R . FET SN G b, L B R S TRl R DL AL
W2 K2 o TR 30T W FG $— 52 V2 B AP A 28 25N B2 R IF— T R R B R R 4L G <
G(da(f-D)), XH D AZHHZRIKF, DcR™, B D: R >R, D c G* HZ M ML £ 7 D K- L
MZIF M, Bz Bz AEEIE D 2N, a AREMZ RE PR AR —IEH), G A% a(f-D)
=M, KMy . K. FRIZMTNESTERE RS Ga(D)= {G;} FrifizACiE
WREAR) X)) R, Mz, ERBERRA AT, BRI RR A ) s T
T/t R o HURR O RS IR BRI S = (B 11V 7 4 LRI R PS8 Bk i K 3 xR T NPk e 1 ) 2.
PAEHE TR CERETA: BUA. B A, 0. &5 AN TR SR TRRE .
WIRHAERE . MU 4> THRERE . 5 R0t SRS B, &%, FrillZ REdR X agmm) O
R, rifizisfe =448 (ZRE, 28, HE), CZEESH TAERESHE, ArRZIEEs
BLL, BIE Xl Zia=Z K> BE Y x HMUE ° BRI s T I kBT X
I, & “ZExIR” “FERx I M Z R A8 FriB i BEdRT bR i A 23
MR RFER M. SEES). 2R B o8 BIFREUNG . ERELRENEAE. &
HGEHAREARPE . REYIMNAE OB 2S00 EXHEE. IHAL RS R E R A, g
AR MO AR

RRAEM GZIEM) KHILEREE (BURGZ R FHCUARAD ) USRS,
Bz RPFZ B I0Z R BT RGE B HELE.,

(2) BREWTZRERE — R RARFEZENEBENEAET . HHMZ RYERIUIR
P2 5tk by MRS RN ESR SR N, HNGZ R A KA SR 23 ) 5 23 (1 4R
BBk, BT IR R R IF A HON A B . TS e AR 2 (i &R
IR MR AR, A AN TR ia, WaEs BRI S, Blred. RE. U
fE. MSENBIKR T ZMZ ZRREZIEZ E: 5530 T, MBI EER. A0, BUA. 45, X
foo BEEL BRL ERE S, A, ARG AAME. B, S, S WTE T REATL
RRIGHRGEMYIR. fek. F8. A, SRS TCREERL. Wl SRR 2 iz B4R
ZHBIMGISE R R B0 R A T P SO SEAt S s RRCIR A (AR SRR AR B
Bt e & ERI SR S ER IS . T A e 2 A0 T, M HAcidm. BRI
MLKINRERE SR S Gl 2ol FR. B #F . A/, Bmms . ITE RS . R
LRI R AT, V54 gk, iRk, VoK. AP=EimACT T SRR XS A
o THEES WA IE R T SEHCRZ 38 AR AR TE M o SRl iy e 5 EL AR sl i e — S gt
B A7 TR TN SR T 2 ILAERE IO T R b X8O JU: SR, s . EIRAE
PERMES SFEIEFAERL TR BB by AME. AR EATESURIIRE. LS ILRE A
A3 T 1) 22 Bl AR B AE S E Y o #h & SAC TN 32 B AR PE VIR 7 R H P 072 Rz I
ZRBNIZE S ZASTHM A - KBRS o 3 1) g 2 A (I R SR R RS 30 £
F//358%, M AR RS B U202 RAR MBS . O FIAT R B ST R (RO ) . 2 IR
SR 28 B B A SCHER) BT KR T B AT 2 E 30 ZR358%, AN ZINENZ AR
W2 Wz RIAM KRS B LB 3EG . R R Y siE T8 @ alsoE X Rz AU MK
RGN X R DT A BB AE RN RRIZ B2 RANIEE . BALKIEERD), PoikHid
B2, XL S I AR A AR AR EL S

(3) B GM* S &al——2FRIb LR P42 IR AZ 82 B iz R B R4 (2
ZREEEIL T ) HIEEH B R . m*C**M*0***(mmem*) -  (distance* — min*) /0**(min*) - GM*.
SR T EEBENZ R, R IESIAERE, s E A 2. . . T, #t
L ANC. Sih. B, AN, . . Pvn. BB BRIE. A, BRge Ui, #eE.
Bl BUASTRERLW, 5%, m*CH*M*0***(mmem*) W) 2BRIT @ ausH . SFRIE
SO ENE: R KM VER R A8 Aty 78, SRR AP UE . KEuE. K
wia, SCfh SO BHS . R KAERE. SRS T RAERKIE.

NEA =BG A7 3 R R Fh IR 4 T A 1E. T L aEAR G w2 R R 1032 R W IR
i, mMHMHEERRELZRZ RZREEZIE . JFORM TAMERAR SR Er, 2RT A
RYEZ RREM D TAME. 5 TAVEREE— 0 R o0k AR R IEIEIE B D A Bk, Rl Bl
SHFR S gk 4Bk .
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WPAE 5y RAZ ZAE AR, R Bz R M . DR Tz B 3 (AR vz &35 0,
PR AN . XS AR B ATV W, P2 AT S N EA E X2
RHE,

TeMRRRE S, 77 RASH 2l Ay, Rz RGBSR RS R, B, B
RE WRAR WZR) MEZRRE, ARL, RS HEEREWZE, HZ REENZE,
R — PR RN RIS, . BIIL VR38N0 MAF 5 R 5 AR B A (W R FIAE 55 %
o KR IZ REIZMW, SIAREITRER— T B LR ). RIS T — B, #
FISAR L TR — P BN B R REBMAT, FRAES2 ZRRFZENEENE. 2
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MRS, h¥e, 20 ZREBCRIREMZHIE, 5%, X9 K2 RBHELE T MRS ZE
N LRGBS %, RSP AR R — 5 B A B e f o XML A
PR PR A = e B (e e TR G, O A D) R BE AR T AR

Z REF (300perators*//33operators*). X FHF ATV Lo — B FRvL, BT RE M.
SR R EAHER FHRZ AR, TR RIHACH ETINZ REFAEZ RREEIZ R
B b AT 2 B AR A A S, XSS SRR TR S B A i o RE R AT T B
AN RIS WA T ORI 2 AR 2 RAEREIL QS*<Aisp* S >, W*, ZHRH#K
% Shadow*, Wil (Fi&. FAAl. FRZ. FXR. FZR) QP*, ZRELKMT Cls*, KEH
NPT W cls**, RIS Wi <Z RRBER LR W o ZRIIA-—Jok R -mR~A38S
T B* © Z RIBHEEAIEFIAES BTM* MM S S3Z RIVE VIM*>, X8 JUAR T40%. 7o
BUFFNEE TR AR O T SR 1R iR .

(19) & Z&IRTH Topology*/iZ ZAEMBEMME R**INZ RIBIUT app*/HZ BRI HE W-fuzziness
—— Topology*R**0**cls**//R*** — Hilbert & 6/23 [r] il (1) 25 fi# o

W F——mhE, B, BFIRES, ANHRIR, TR R, 2 REGR1ZHE DM*,
ZARRASEZRNER Q/Q**, ZRMINFAIL KD*, PHZR (K%, W, Herr,, BEor
RE, ZR, TBRRR, #5%, WE, WG, 208, BUR, A, BEE N, A, S, W
ey, ) SOAFE, — AN, AR > GRUEH T2 R 45 Topology*.

IR — T b 200 o S b 22 1 FAR A JFORAE A T 20 B 8055 (R P A R Sk, el i A
P— M EE R A O XWmia kR, WA ain SRS, AR — R rEL R X
IIVZ AR EGZ WRINZ R AR 3 J5i i, BRSO AR P: BY ] I (homeomorphism) o HEREAKE S BT (146 41
), A RS ARG, HSRAEAIEAR T R R B2 Wz A8 55 B B scales™®//0%//0%*,
EATFUE T XWABE B AR IR SE, MRSt e T HALRZ 2z RREE D*0*-scales* [FHES
BV, WEAn. NI AN A, AR, SRk, MR, ARz, . BRI R
FIVE . Q**//m*Q*M*cls**//scale**: (n)-scales* — (n+1)-scales*; initial scales* — derived scales* iz
RREW Q¥ 2z Rl Q* 2 M I3 FN SR 17 B A cls** s 42 B M*//2 R R 2 R R E
HARZ BRI s WIIRZ RN FZ BB .

Z R4 topology* J& FHIVF 2 ML EL & I — PR B SR G SRR M Z R 7y
A Wb, BeEdadh, &, BORREY, B NNBCERAY, BhS, AR, HaRZ
P/ BRI, ZRNRE, ZRMRERI, ZRMAMNG, 2R, ZRESEME, &
G, AN BEE R DGR B s, B AsE VYRR AR R AT R .

WHAK U (0**¥R**+*Q*Q**//m*Q*M*cls**//scale** ) NAMT- R PHA*XW) I —L74E, B
FAE R R e AR RS BE PR JETIXWIAT U, DLZAEA TR zE. BoRE. 5805, @&
— A TR TR SRR U, Rl R T RN G ELR) U: 16 iZRizH, 10
ZREBH, TREL, TRENIRS, AU, &, e, G5, 2, 2R/, &
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P, L, AN, TAME, 25, TR Z RENEE, IEWIERZ A8 R H L, ICEB*/10C
(AN TR, Lt Ak, HAME. PSS 10C BV,

12 R % Topology*//#Hi M 24(18 FhiZ R AR 43 R BIIE #5): 0%*// J5 K 7 i) (A FR 1 TG BE 8 /12 W%
O*/Z RAIY IR B 0%, AME R MU R min*distances*), 4l &R (m*0**(min*)), 13
PR A RR (72 R AR JREE 13-0%*// ICEB*, 2 R4 IR B/#h4h 24102 Ris e OT*, FRtie Bz
RO IR EL 0/, PR ITZ RAZ S R O%*//3h $h A AR T /N*V*,

AR, WIAH U BRESEMICER p, WIKIRAR U % Ap,  FHIRIRAEZ T
Alp FHEME RMEZ S X SLhr LR AN U B se B A B RS/ B 2. XFHaR A
REWEHE T R ED I Rfh.

— Mz ZARN 1S R*¥*RE 1R /2: Topology™/H /- *media* 1§ i *predicate*iZ R QS*IZ R
RO AR T8 CR*// B4 BEY: known-TM///(F % *object*//Fik TM) — B (I H% new TM.

Pk, Z R MR — M E TGRSRz R AT, SR 302 RAERHL.
TR A B IS T OB I B R, KRR R DR RIR AR R L Rk AR, R
BN ORI T K FOH R IR F AR R I RRR* AR 1) R**media*//predicate 1y #E 47 R WAl o B4
F R SOBERRE, 2 BRI IMB Y2 BV Logoi/P 48— PE I HES «

Z RN FW AT UL EIE TP i Mode** I8 ARG RE 102 R4 RO e mie
I V(TM/Mode*//0**cls**), 2RI, IE. HEE. BAE. BHE. HE. fik. 090, #i. %
S UESESCHEEE L UFOh SRR WRUE. B8 B R 2 RERL/AZ RUEBEL simulation®//QS*,
SORTEUE PRI RRR*FELEHT V) V/3 F+ T8 B+ R 8+ 2 18 //ICEB*//iZ FRIZ

TEIZ BB 2 RAHG IR R, A2 RN R A 82 RIB S e LR RHF -1
M TE/iz R, AR LRy A8, D02 CR Bz @A K A DI E T 5, A2k
H ORI ERE S . B, BRITHINY, BOE. MHEIR. Bz mar T Age g a1 T
EFEE, BTIE ICEB*, SEfr [RIEeeysy RARG R, Z RENMEE. BEUTZRERN)T X
RE, BEZ RUIRZ WGBS A EE .

BAZAREERAD B, XA ERERT L% EE MR e B e &
topology*//app*, 7z & I Bf distance*(¥Z R AL/ Z R W 3 A H VL AHE 2 1 2 & CB*
BTM*(200logoi*++), X G3ik) =* 2 0%, MR RS HY RIZ A RS W-fuzzy
systems//SZ USRI PEFLIR I, TUITZ R0 022 8812 RGBTl 2 ORI PE 0 J R R L. S
i SR EUE T REZ R AT .

I TZRBH &R R fc AW, B# f: A">W, 24 W=[0,1] Al LUFEIZF order®), Tk
S S BUBE 1) n JOBUHISE R vn JC L BWISCR I RS 2 T2 REEMHT, A" = UA" (dfef ),
(A" V=TIZ R (L R— B TSN F AL IR ROQPH AY fof 1.4 A" (b) = fob ~ £ (b),
ZH be W , REZAUEMISRIEB/Z RIRBERINZ R .

FATIAESINZ RIET app*: A"(b)*= U { x | distance*(x, A"(b)) =* 0*(b), xeT//CB* cBTM*
(200logoi*++)}o XHF {A" (b)*}/T — {A"/(FIALIZ A R). HED {A" (b)*1/0: A">W* &
SFZ BB 2R R¥// X ARSE S*// £ A" W FIANRE R DL KD*. X B £ 7] LA R — P iR
MHZ 'S D*(D), 1A RN R EEIEIZHE KD*DM* 5l s B A R0 B (032 R A8 43 5 Bl
0%*: f=* £//D*(f) + 0%, 7 PHL25 0] logoi*space*//BTM*(200logoi*++) 4, AR T w5 EANF 1)iZ
A B E A AR BRI SE B A, BT SEIUAN R A2 RoEdT. ALl Bk,
WRIBIE. 29, ZRTSFEH. ZART. SRR SR AU R 1S
AR RTZ RAHICI 3 S ST AR

TEARG BB W, PREE 2T p, i8I distance*(f, p,)< 0%(n), XH P, (n Fr£Ii)
BEER T. Bl f B —HES, iE2—EE, a2 800, Wz REEHL R e B %
AL BBAL T B 23 M7 B KD*DM* . X H S A FS 2 R FHT A, AR HZ BRI P i R4k
PEAL AL

THREHHLEL — Pz R AT LG IE R S T2 R $h 2 VP2 AT S8 S 0 n) 8 sl 3y i)
SR EUE R

(20) ZEBRAEXE R**, 12 RAN B/R**//R-SOME//(S/M//E//O >* R). Tl INIZ ARSI A
BER L2 o 5 AR
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2 RWYFTY L Sublation™///(TCHU -/ ARE RS N FREUCE 10 N R, B AN Te U I - R
£ VTIM, BFEH VIM Z IR @S, BEs, I, HK, fha%, BE%, L%,
K, 7 R rationality* 5 AFEEME, TELXMUE TGBZ*) » 2 R math*: 1722 REE,
W ZRENZRZRER, 2%, 2k, 2 RS, REGZ R, PS KR, 2 R HIIHL automata*,
ZXIHR symmetry*, 72 AL 3E BEAINHE axiom*//R***, 7 RiE 5 2 linguistics*, 72 R # numbers*,
Z 2 ring*, 2 RIFIM homomorphism*, 72 R74F 8 variation*, T Ju] X R4, REZ R, Rz 7R,
Kigi W12 R K RN E A WHCB*, 555,

Math* — W**//W*CB*, 0**cls**, axiom*//R*** rationality* //iZ Z M, BITFHAIE ATT*, Z &R
2% [H] space*[] 0%**, 700 VZ R EEL, 2R A LRI KIS FZ RAHL, 358*BTM*W**QS*,

WeAh, e JoliE. BUEJTERIAS RN TR B T i R /R* [ RE e
FEE N B AR EC: FREASEE T S E M, ST TR R E W Bl Tl R //R* =+ P

(21) Z RN 112 R e IR 2 RWINZ RIB~~ZIRINZ IR WA 43 Al
] IR ORI RS . A ORIV FE AR 5, ARAE AT RIS i, T RE R, AT R
©, HMEARYE, MEERREOS, ZEABREE, RN, 2EZREE, MaREMa RN
WheE, RS, WU, SR BN TXERMESZ B D*RENEE vH/oT, T4, &
a5, WG, ZIRFES NREE)MTE RN RIBFISE, SCEZ /RUEHT 7L, A FEAR
TERIZ T D*, IBHA 2 RIRMETEH KRB MBI 2 R E 5y 48, 10 Bz REBH. 16
HZ RIS WH//(+—x)*//T00T* //160T* o 3K HLIF)— T S A ] 750 G o] 375 2t Kb 1 e 4 1) o
N FERIRIE . 0z T X, HoA il — a1 LA SN R T 1) A2 (— PR B i i)
ZATFREGZ RAG A R, X T ECE RS AR I . WO AR AT R e, 2 T ST
Pkt 5 20 Cauchy-Riemann J5 2. Laplace J7F£F1 Cauchy & ¥ 5 Cauchy A Z, ‘BT AE 1 IR 2 ) &
e AR AL ) e R RV ECE ARz AL, 0 BRIV EAT AR (R sk aRe Sk iy 1 U2 388, B BAT AR
sy Lz B2 SFEEZ REANZ RINZ Rk D* > ZRREIEEKR-Z T-
SRR B WHD* cls** S 1TE R . A2 RAR 4318 25/ I IR 1 5L A B R Bl
19, ARz RAEERY, DRI 2Rz Mk« s IiE, 2R R, HiRE
ANE SRR . I — ZRBIEE — X2 T IR AR R T X
Z R, SRR b, HABEC A SO IR AR AR 2 B s i IR s e s e ). BT
12 PR Sy SO SR T B AR IYZ R AR S IR A2 FRBE R 8 K2 R QY2 R R Z TR R
8% DIO*OT* ~~ 2 FZ R AL Q*D* — Z R/ gL SN STy WA 0%* cls**, X5 i%ie R
TR BRI A A SR T AR B R AT AR . XIS B T IR A S 3 — ikt
PR S B o XN T2 S R R BB 15 T LA SR SR T F R I — M i, — iz /AR
SRR A O R B A, IXAREARE Tz WMYK < BT T, LU L AR R A A
TEXFZ ROVVERIEZE T, ZRECERE TR, S g mER RNz SRS, 2
Bor AR v, Z R MZ ZB 0, 23 o ML 00sk, &I
Bellman JRFIZ RUTAT L, A EAZRRELE SR IBFRETZRZUGAT Z, Z
Sz REHE (N GEERARSHEFTZZBRE) ANZRUEHA) ZRLE) O .

TEA BB, AT — IRz, Bt GZRAAZEY DIz Hz 225 AL,

ZINMIRARN I, | mA Ty, TIAHIMEIRE, S22 TS . 2B E,
iz G5, 2R BR, 2SR AT, V2R © ZINE 2 RIZ AL 53 R B 0%+

ISP 2 30, 72 ROz R — P S5 S 9T, IR R EGe M 77k
ZERMN, RO TH R R (Noether) U B, RIE TEBEELREIL ZREZRER) MK,

FridzIn, $8G A0 T SO DU S B 0B 450, iz WYk « B35, SRRz i),
TERGHT ) RS HAZ ZNEFY R R 12 R LSS HE R B, AR Bk
RSN = S £l = N S5 7 NN i 8.2 N2 45 1 AN A N 2% 1 o 161 I 3 3 B2 7 N
YISO B A A T AR IR R S I AR RS, B 5 INT E TG, W] SR T 48
SEIZ T RN . 2 RECFIET T30 0] S I S AT AR TE (B 58 2 00 2 AR A 1 .
2, BUZZRURE—FNZ G )WL Rk TR R SR B E O — 2y
J7 AR B/ 2 B AR I

BB A AZHZ IR, E—E Ron BT SRR, B2 A0 6f(xe, WFFAEME—, Ik
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180 8f(xg» h)=f(xo)ho BT E HIENEM, E1E= {m| m: E>E} W7E E hR/RalFEAR T E .
Y P(x)AFAER, EREK E PG EGERMRET), X P(xoh B E #1705 (x5 h L.
HBUE X n Bz 2 ((xo)FIAE S 8™M(Xo» hy)={M(xo)h", % E & A K, BIE iR (o)), ieNGE
WA mE)VER, KA DXf(x) = 8f(x, e(i)) = f(x)e(i), D*f(x)=D*g(x), g(x)=D*f(x). Fli&
X D*", o3& N HH— n JTH 6 = i4iy...i,eN", FFiC e(0) = e(i))e(iy)...e(in), XHH

FE21.1: Wo, reN, fOX)ELE, M e(W)D* f(x)=e(c)D* (x)=f"(x)e(oh) = fV(x)e(ro).

EH 21.2: % Q=YcD*.", o=o0(t), n=n(t), NHZMIHTF GZFRZ FHT), oft) eN",
{e(@)}, W2 0¥*(a): Y coe(c) =0, WATAT n(t) Brol‘TH £ ESE Wil M5 7 f/12 R2A8 455 I
PP 0**(b):  Qf(x) =0,

WRISRARIZ R4 ISP 0%*(b), FANBRARZ AL IRBE 0%*(a), XTI EXINEZ /AL 5
JEHE 0%%(c): 0%*(b) (B T REMIZ RIUEFY ) — 0%*(a) (RETREMZ ZUBHFTT ).

X AT R A 7 AR IR BRSO T AR R RECFE U IO 2 B 21,1 B2 Rk
Z7EDS R Y TR =y SRt i B AN R/ & s A WA AR e Oy A X e
21.2 RWFATREMZ R L L HMR, B2 SR, ZRESEENE ZRLHFED
BARKET L R INZ RS R B S 2 RAEDIEE) Sl SR GZHD. W
FEALTERE R T B, 2 )N 2 R AR oy IR B #7 RAR I8 %5

EEE 21.3: M BRTRREL R GRERL GRER. JEAONZ IR, BRI L AR RIEIR. H
TR RITZ R ERE N ATZ A . iR, B ESS MR, A R XSGR E AR
B SR BRI Z IR

e, eMERR e’ +e =0, e°—e;=0, e,>=0 XY e, e, e;eEs[E*], 2050 E%e, , B/
ey, EY es MR XUH PUMSEIZIR . XA AT RS IR G B — R

EH 214: “HEZHERMR I RIE=2,

EH 215 (A8 5 A, A, [, M(AYS,) 4532 A AR = ST A
(A8, (AY/5,)H/8750 IXH & MM T & AR KRR (TLAEM LR,

BB 21.6: V2 INPE R ILMRENT IR S 1000 T R IR SR TE I

BAFEEH W 0 LA n Bt . 32 RABZANE 2D gk, s KR
TR RN 0+ B, e LB MK Bellman JRELKZ RALEHFY AE.

BT 21.7: SREG n LG 00 0 BA R 4 R S (O B m(k) ik, HF A Xm(k) <n.

Y2 YK - BT T e

FHNZ BB AR K

2 RS RIS PN S AZ R AL 100 ASE R, #EHAHT. WALER . B30
b/ Fourier 284 5 Paley-Wiener W32 4k 54 ANEH, 2RSSR EEZIHAETR 93 M2 &
BB, V2 RARIE T R P Z AR IE FEIE TR IR AL 30 ZAN A HTE, 12 RN 50 N2
RGIEEEM, BRI 13 M2 RUT B, FHENRRUER 20 2z REELER,
STBE 18 Pz RY AL, ks, WA, JoleE. BV Bomeras. B, B
SOTVES BOTER . BURAL S BUREE . BN . BRI BER . R SR RigA
ZRBEFUK R AR L Z MR, ZRE. BF5ITHRAX R, F4h, =
BB B ——358*, % LTFh g Bk AR # 12 RIIR R BUENmhe e, .
W5, KT B AL LS ARGE RS, R AT, AaE R, RkEoE . Al
o EEAE., Mo T E . AIRAILE. B JUMTRIBY JLAT. Riemann JUT. B8
Noether 5&# . Dilworth 21, Hall ¥, REULM2: AL BRSEOR . 2B MFIZ BN 4
BETi ML MBS AR, FREE. SUB ANECATS BRI, BURIEEE. AR, REE. ek
SERAG R e M e-d Tk, A, WRILTRE, AORAR R, WECEMAR R B g —
W, DURECAE S RO « 5 - T4 - BRI, B, SRR R INE RWE
Bt ZRREE, 2R, ZRTLR/FEERAIECHIZ RI77EE, ZREFERE (F
b octt, SREIEHRIL, NAEATITT, 2EBTHEITEA ), ZRMER, ZRiE
R, ZRMNE, ZRRZR, ZREHE, ZRELR, ZRRER, Wik (FE. 55
. BARZE. FXR. WZR), ZRAMS T SGZ REHE, ZRKZKIE, ZRART, ZRR
g, Dihd, et EHY%, ZRAEMYIZRGNRS, TROEY, PRASE, ZRZE
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W, AN, ZRME, BIRDN, RN, 55, 5%,

RIEZZ g eee e AR R RFIR A2 R GEWHZ B H, RN TG, S N BRI ZR 5 4R
s IXRERGAR TR B R EC A . BeFR VPR Z 2B EAN ERSEAEER AR
FE A R 7 SR AT A0 P B T 0 AR A I o IXSE R KA G gl 2 i Ah— Kz R Iz, 1k
7RI BBEAR BIAE (9 500 5 A ST R, ARG LA E AR S, ) RIGANIRBEARIE B T
KoL, LR R P el 5 T AT A, A e BLANIE T 40, XA AT — 2y
R T2 38 T AT AT TR

R, BBk, 2RAEEIEK, QORREXRT, FEARRX B =, AR bt
B
AP NEHEN, SiEMEE, REREEEHIE, 7 THRORKR, RREEEFE, K
B H AR

AREANRREZL, APAFXZRE, RRLE, X=0R, BN HhEE-. -

HRAE R, ERAERRR, MRERERER, FAERE RS, BEe%, %
R, FEARNER, WK mHREAK. ERAZEXREK, ERRRRMRE.. ..

R, MEMLE, ERMER, 2RAREE. RAFHEEYS, $4P0E85%, #
SHOFER, HLERE BBEK.

KRR, BEkfEsk, EEREE, BRFEXLGH, BERWEZS, XEEARES, T
AR ER, RERREB, 984, mLAK, dikRK.

ZRMEZR, HBREE, 485, ZREBRIR, EFRTREET. BRAXRZEHE,
BEFBRAE, TRNE, FRNK, #9845, Fo4840, dLEK dhAK.

BEBL REHN, BRTEAN, FRTETER, ERENESE—, $o085, o4
A, ELEB, B R,

ffr, BxMER, pBRpE, RENSEEN, EGMERERE, o845, TETE,
THARCTE, BHRER 66—, WK HBEB.
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