1. Do you think Information Science significant to you?
What do you want to learn from the program?

2. What, do you think, is Information Science (IS) ?
What is the difference among Information Science,
Information Theory, and Communication Theory or
Computer Science ?
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1. How should we define the concept of Information ?

2. What are the relationship and difference between
Shannon Info and the Comprehensive Info ?

3. How to reasonably classify Information ?

4. How to properly represent Information ?
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Exercises

1. Do you think information measurable ? Why and Why not ?

2. What is the basic ideas of information measuring ?

3. What are the differences in comprehensive information
Measuring, compared with Shannon method ?

4. How do you think of the indicating
3 semantic and pragmatic information
)
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Exercises

1. Why can only syntactic information be sensed?

2. Please state the principles of pattern recognition.

3. What are the principle s of machine learning ? Do you find
any problems in present form of machine learning?

4. Do you have any idea to improve the quality of machine
learning in general?
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Exercises

1. Are you satisfied with the statements on the principles of
information transferring? Why?

2. What if applying comprehensive information theory in
communication? Give examples.

Lo S8R T O (5 S AR SR B A 2 e A le?

{5 JE A% SR DGR Tt B 1R 7 2 B RFER 3.
F RIS, B — M B IR SRS AL 1
Jr BT IRE YN MY 1 5 — I E e & i sk
RRRAS T AR 2 8] A AR 2 55— sl ARG AE i
Wik o A (AR B AR, S B AR AOME T
Ky TRARHE B MRS A% 5 PR B TEVA (S B 1A%
JIT PAFRIN 3R FELS A5 S5 A 328 Jir L ) 43 e B & KR 1,
WS REA MU WS L, TN AZRB S WEAR, “HiE
HERWMEEER” MESEAENNEYE L, DURRERK
JERA N TR BERGER K

20 WIRAEIEE TN K 2E B R ? AU .
FEIBIE R G i ARG 7 B A Tl AN A A5 B8R H o5k
25 2R N B ERRGE H A R A ONBEL, i A
BERAE PSR B 3 I 5 6 R R SRR T A W A 32 i
G AL ESEER AR, AT ER T ZERH R AR
/Ny ST TT R SR ZE B I B A5 SR BT L AT HE AR
Bsgbr b, A R A R Z A SRR TR, AR E
AHEAEATAA, A X 22 B AL 3 KA Nt e T i 1
SIN T afE B, AEEAE SRR B3 1 iE XEE
ANE A5 ERHE B R EU sz . AP 215 2 B e
SR DD R SR A R SRR, DA P 25 RIS Sy v T ) e /N~ 357 JRURS:
HEN, DL4 22 R R g v DU P BRAR R 2 P SN, B
ZERE R O HE N R IN AL Z A R A DR SR 6.4



Exercises

1. What is the difference between signal processing and information
Processing ? Give examples.

t fi tion t via information
3. What is the relationship between conventional information and intelligent
Information processing?
4. Do you have the ex ences in dealing with any kind of information
processing: signal centional, intelligent? Give one example orn
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Exercises

1. How do you understand the relationship between knowledge
and information?

2. Do you agree the first category of the Law of Information
Conversion? Why and why not?

3. How do you understand the primary consciousness, or
equivalently awareness?
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Exercises

1. How do you evaluate the significance that Law of
Information Conversion may have?

2. Try to check out the conceptualized algorithms for three, or
more, categories of the information conversion, which are
listed in the “Summary” in next pages.
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Exercises
1. Please give your own explanation on the mechanism for
information-action conversion

2. Try to prove the “Information Thr
designing of control systems.

reshold Criterion” in the

3. Do you agree the saying that control theory is a part of
information science? Why and why not?
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Exercises

1. Please provide your own understanding on the interrelation
between information science and system science.

2. Why do open and closed systems have different behaviors?

3. What are the conditions by which a system can be said a
self-organized and how to make a system self-organized?
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differences and relationship between Information
science, information theory communication theory
5 RREER B UG EAFER AR, DUEERIE)
RN T E A RN R, DS BRI %R
NEEGTITE, UIFENERAR N BT T A,
DAY NSRS B Dhae N EZE AR — TR BR
BREEm A AR RS, ARG, THREEETER
.

fF R, WHEBEIEEW, PLEERFEANFTT
), DA RAE AL DRI T H bR, AGTHER(E
BRI, LME EEE IR RNE, UGt
TIFE RN ICTT %, R FAE B AR 3 FR A i T SE R i
GRS, EEEMER My, 2T
FE RN EAE, el R R B4R RE I HIAT
%

HAEHAG DME B EOR R, DUE BRI AR T
DAUEER R RIE S FUE . KER. sl kS
&S AR B A R M AR FE N 2, DA R
W A FEMAE AR — RN RR S BN ) — A% 2
H RN T E bR, RIS B A A AR Y A
JREE, OB EERMEIELER, SEENAE
MAHETE R

ISR b AR AN T 7% 2

Necessity and sufficiency of information
acquisition

& BRI FEE B, EE RS .
WEME AT BRAEAERERERE, AT
NP, ERDARE RS ARRER, JHEA
WigfE BEALNE —RINRRGER, MKEHTER
R

Fao Pk

O—VIEM M ARRAS BTS2 “HWHT LI sIR

BRHAWTTA”, A RFEWA L, D AT DA BT

B CURFEY)” MBI AL EE . XGRS BT DA IR

HUH AR o

OfEN “HY P UM BIRES KA T A

5 BT DUE %Y S e Y (NI R 2

HAMNLAS ARG HIAHEAE T e & P&z,

AR S5 0T i RS SRS S AR A T

&

5 I B P R A S

basic approach of information sensing

o ENEMZ ARG L H AN T AR RS B AT
U 55 A S R AH T A FH 0 48 s 2 P iR
AR S N T BB BIRES B H AR A 77 U

® {5 BRI SE T R AR IRAE B A B — AR S
BTEVEE B, ERER A FHiE3)
RS S AR 7 2 B A

o T BT pIRAE KA A PR, (5
SURFIERR B ] BRI R AR B
2 ¥ NS

® LIt EMREIIHBOHE B RS, ERH KN

WG B HE EEHA T BB AR E R NEEE

b BRI A A W 7

Basic approach of Information recognition

I et ioik: BOR AR AR FEM SRR (2
) BRHOAN A PR R D, AR i T T S B 2 R SRR 8
eSS

2. BT FRNE: B AR AR =T DU &
R TS 5 A, A IR R A i R
PSR EERE AR A, W] RNTE AR A 1 5 SOV R 1)
LSS

3y ARRAMEWLES T SEBCGRAE R R AR LS A\ 2]
WIZRIF IR M 26 A R 5 k Mookt
91 HAh Dy 0 I, REEEAET5 k 38

+o 0 HLEREESS L BRI MR TR R R

relationship between machine learning , pattern
recognition , neural network

P22 SR EVA LRSS REH SR AT
N, BTN E R B SIS 2 34T 09,
PASRBURT ) iR sk g, BT AN O B AR S R 48
ZANWTEGE | S rgvERe, AT LA (S BRI, (5 8%
B FRMT B RREAIE B ESETS, R4
FRMAFHERE EA RS LB RG%

R ERAEFEA G B — A S & Gy
D) $RECH SR 5 AH R A AR AT LB FAR HE A AT ]
7] UG P75 450 1 222 0l SR S BT 245 S5 1 2 5 i 1 2031
FR MR ARRATT A, AR AR . PR AT BUA
R TTIRBAT B B, AT DU R R 2 B2k
ATHEWT, W] DLR SR Ze M e O¢ R kAT 72K
PRI 2%: AT S AL B A 20T 4 282 6 0 4% 1447 4k
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s, R R AR e 22 X 2 Ab B L AR AE B
(177 AT (5 BAL F AL R

BRI AR AT BRGNSl AT AR, Bkl
— E MR TS BN R G AR B I RHIE S HF
TERARCEAT LU, AT IS 45 3, B CiR  7r
AR DU I 26 0735, AR S AT L I AL 28 )1 25
E L ER

INFIHEEARTYRE basic function of cognition
A, REEE B AR, & ANBIAR T FE Sh
O, HIIRE SR R R A B, B T
HAE S 2 ER G R BIARD KA, wHhh
EEAE BABOES RN BB EFE G B A K
FA A FVR LS R 25 1 SR VRN 235 FH M AR R A B N 5 12
AR O R RGHTRR .

THRHUE BALE 5 N5 3P\ R 2 =
differences of cognition between computer
information management and humans , animals
THREBUE B AL B LS d BURk R e MR s B s S
B RGN RS, ERMERET REZE
W SRS B RS TT B, BEEREAE R,
A CERAE R, AT U A sk K
EH I MBEHLE R AR R RIET .

NEGZY A 2 R, R 8 B SE&
MG, e KRGl E BALE, hBYEERE ek

5 AR RN AR B

IR 5E B X SR
differences and relationship between knowledge
and information
AR RAF B AR IRF B s HPIRS RS2 7 A
5 NBIRME B2 TR BRI &R K F DB RS &
HAATT 3, BFERERE/T7 BB, & SCRHE .
R NRIRTEF NS, BB R FVHIZEIPRE
SORB AR, 25 B TR AR, =5
ZRINRRER.
AR EREFEIARIRE B R, A EEFEAKRE
SAHER R, mMAE “CEYIE SRR RR 7, T
AFETRERE) “ FHWB PRSI T7 7, 58 EIARA]
AR IN TR IR, EAE BENA—E il 2 AR
3 FARA A BTHLA, BE 75 5 A ) S R A L
il OBESMERRAER, WEMMIRAR, SRR
AR, AR GRSEPE AR A D B ?
Mechanism of knowledge producing, can you propose
other mechanism and algorithm of
knowledge (concept, content, value, reasoning and
decision making knowledge) producing

FRA A PR A, — RSB R,
TS L R IR O THE OIS, SRR R &
Rkt LTG5 — MR B e AR R RIS
FEWT A B B R . BT S B BRI AR S
RERE, WA ERROIEN, JEE R NFIRE AR, Hh
FEFREERE, B EFONEESE . P ARG R
FRAE T B

+B.  AIRARTRER
. AMERAEE > EEGEE A ontological -
syntactic
® E NI X={xnInE (1,N)}
® VA S, {xn} > {yn}
® I BRI R ZE DUFI T R A B BLOC R
®  WIRMIRZE /N T BUEME, WAV i =
BORT DARESZ ), B T[] 21 5 — 20 B 3038 2
FR
& XEAKRER, YRIEEER
2. IEHER > iEH{EER syntactic - pragmatic
® 45 E [ UNIAH K H AR G
® ZHIEIRMIR KB, {Xn <=G=>7Zn|n=0,1,2...}
® HIAFTI X I Xn AEHEL, WA | X-Xn[=emin,
UK 2 Xn—>7Zn [ Zn 43 B4 X
o R X AT Xn}, N Lhrai st &
Z=kCor (X, G) 1381 Z
SVIEVEANERHE R > B 5 R syntactic&pragmatic

— semantic

® i P A HRG
® I A1 AEMBEEERX
o FIHA2AERIEREEZ
o HIX X5 ZHHERGER Y, mESKITER
1E X 5 7 Z @A 5885 W SR
Y<=XNZ
® VI Z, X A RHIE UG B
4. HIEEE > BEEMIR (WS syntactic -
formal knowledge (concept)
o EMEAX(D), FEEERHRHE £(1), ¥ X1
JINSES C
® EFEAX(2), FRIHAHE £(2) 35 £ (D1E
FEBL, i £(2)=r(1), # X(Q2) A C, &N
#35 X(2)
LR 2 EH n ik
® in 0K, ATREARAE —MEE R k fH (k<n),
fi k AMFEAFAT FEVERAE £ (x)
® i RHIE £ (x) B k DMFEARM R — MRS,
FRAC (BEED, MRS NIRRVRAE £ (o), H
HNE T 2 T (x) S5 A1 BIE BREA 4 A
5. WEERE > AR (LK) syntactic -
formal knowledge (relation)
o [EREEHIN, XFARPEFHIXE I n (),
X 5 Y Ak o 80 n(XUY)
® X HHIFEA £ X =nX) /N, XUY FHFENA nX
UY) /N, KER X=>Y BISCREE Y C(X=>Y) = £ (X
uY) /f(X)
® YhsEin/MA £O RO, FREIL =10 IS
{A}, FRAmEIMELE
o HIAMFAIETFEa
® A f(A)/f(a)>=c0, NMAEKFR a=> (A-a)
7. EAMEERE > MHAMmRREERMER KRG
FHI W)



pragmatic — utility

® Z5E HE P A H KR G

® (BEiBAFIEHGERAARES X2 2H
BVl

® A A4 A A5 BEIJEAMEMIA KF, RIE
G, (X}, {Z} NI AL 2 75 3308 M 50R Ku

® WINHHEA X5 Z, BITH% 3, W KF A

Ku s2AesE Hy, A% 1k
o HIBkEIEIR 2, EF KF A Ku 2R 1)
7. BXEERE > NEMER semantic - content
® I A..4F1 A 5 BEIFEEMRI KF
® MM A 6 3R IERIR Ku
® LT KF. Ku MHEAER Isem, WETERIRN
Kc <= N (KF, Ku, Isem)
8. &IEE > ZRIWMIE (EML - BUETHED
empirical
o 4EfER, MEMAIIRIRAS P, FIIRARLIN 2R
C Aa) i B ZOIRA B H A7 G
® S LFIEEERIFLLEENIE AL T KB
® ETE B AR IIZR R G Ak vl 4k th 56 905
0] R W ARIR S e W HTIRES
® KRS S HARBATEEL, THE M R
® SRR R /NE L, RINEILER 3 BRI
B LA
9. HEAIR > BYEMERE (BXRGE - MNP
Bi4EH1{E 2 regular
® ZiEfdER PCG
® ZEMRAMIIFIEEIEAAF T KB
® ok A FE AR A SR I 1) R AR RS
HOIVHRA
o KWRA S5 HIRHHT IR, THRE MW A EE
® PR RN/, WA WAL, 5D
PR 3 HApE ] DA 2
100 HRAIR > ERMERE (A& RS
commonsense
®  UAE IR, LRSI A ] 1 A A AT
AULERRR, EEX R (P->A) 3| KB
® AN IR R AR
o SRR KB

KRS S

knowledge ecology and evolution
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SMBAER ARG

KRR ANRAE R U Rl s B d F g A s
FNARAE H BB 515 N 20 SR AR RO SR

FIRM AR 2 U R AR AEAS BE IR R 324
T EH R A 1 £ B0 e R I 56 3 1T A A R R AN
TERIR L S HVE AN R AN 22 56 S R 8 i U 1 A K
Dt AR R R BB e IR RN R I R R Rk Y
BEACHLAR T A2 A RO 1 B A RE R o

. BRI

generating process of intelligence

A BT R R A B A, A XX L
S HEAT AL B USSR FN TR BN S, SRS AE B FE A 2
B RN H AOAE B S B A g o ) ) SRS A S B
PeSCRERE, IR T 2110 S (5 B A AR B BTN,
FELGSE NI EE N R o ) L, T b B AR Y
HK, MR RUFRIME B THRR IR, il H
MIdaE R RE, BB ER (R, &R,
SIS ANAT ) AU IRE YT (5 B3RELEE /1, AN
BEZT, HRIRE IR RE T1) o

s SN EPSEAE 5 SIS E VT S

principle of information conversion and its

necessity

B R R PSR —RIR— Pk SCE R — R RE .
5 B REA TR, AR B AT n L A8 2 ik
GACTH), A R S A AR H BR A R
BEAS, BRI TR, 2t
TR B R ) R SRS, AR SRS A5 298 & T BAR
fif TR )RR RE T o BIME SN TR RN, AR
H R BGE IR B ANITIE I AE BN R BTk A5
FEEA AR, O S FAR S ) iE s A
I, Xty EE,  RON RN fE 3 BURIK
FECE AR, AEINRIA B AL i G SEBR R, A
figp-ER S B 1) U AN R E 250 N S A A AR JE 3 B A
A P A S A B A R R S YR AT IR iz
BRSNS AT HORIE BB H K. A5 2Bl
TR RL 22 220 MUK B fe NRAETE#AT B R L 5
RS

B A e fa AR SRR HLAS 27 ST 5538 e U5 1S T

&R ?
How can we use learning intelligent technology
like pattern recognition/machine to realize

information conversion?

IEFN R GRS RFYIE IR KA T A5
B —FONRIRE B MTEIRAE B2 Jm R i

A BIREAIUN R 88, A H PR MRIAE B —
URFAEAL 2 B AR U SR 5 A0 BRI A AR EE AT LR AL,
AR5 AL AT 2 ) 8 UG PR A7 00 0 22 5 4 Wi A5 U i 2 U1 i )
ol

MABIBLE A RGN E S RERG, HPARAE
VRS B 518 UG B 1R R 56 & 1425 AR,
AR5 5 SR I $638 23015 2 3E AT B A AN 2
B, WERARAE XS 2 B oL, TH5E SUE S EAE
PG BB AR R IR U R AR BEAT ff R, AT 8



FRFEANEER, TRBAR SRS, SR 5 4% ISR
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(0, SR AN T R S5 R A BRI B H 1, B K
FOIA TR 015 2 OFREAT 5 LR AR AU N T ok 5
PN 4 R BB IA 2 H .

—+= F DI S ATE L], TER 5 2 ST

mechanism of control, adaption and learning

e — PR
A5 - RBEL

PR B B TIE S HARE BAPdEX R 015 B 4ds
TN T SR BT BT, SEEU H AR AL
A, FFIERL A B BLE 42 I BT 1R R AT A R
Gikase TAE . PG SRR e — e B I Euk
L, XA LB DR S R AR R I B 1Y
R, HiEEARN IR AR AN, A, 1=
SEELAARTHETTIERE, BIH 2 BRE R
P

ARG ELER SN BRI 25 F R AR AL W R B I 2
PERERR R P IO ZER, MIFR R GEEEMIER), T2 TIRE
AR e BT AR ), SRR 4 I B [ F) 1 e
B HT R BUN R E PR RER ORI 2 &, fETHEH
R3] 2 B AN B 5 2R AT A5 0D S PR RE 45 2R
RGMER AN, HEEMI T 25, R ert:
BE P EER, MM ARGNFE A RS ¥ RGEHEHI S
SR SR R PEREIN Ay SE— U AR, 2R JER 45 1Y
PEREINEAZ R, X IRREE RO AT, HEATICAZ R
T3 M I 25 (R 4l R E B AT

iy

system

&R HAHR AL B
optimization of information

self-organizing

— M AAL ARG L ERAFRIXAN KGRI, [F
I XA R G RENS 5 SN AT YT . e AT
HEAZH, HEXARAGLIBARM TN %M, &R
GRS B AT A AT S AN S BEAE T REWE AT 3SR
A3 B RE B— U, RGH B HLWL R R
i R IT IO 5 AM A B AT & M i RE S B
L CRIUNANI. RBED HIRIET, REEAH
Fase PHPIRAS AR “ 20307 MRZIR, AR
SE PP ERIRES, ERXMEOLT, mTRELEM, W
LA R 4t AN e T ETIR S R AR B AR T IRAS, A
M T A, LIRS, 2
B VIREEMEN, BT RGEAEF S REIIRE T

IR, A7 4 T mEA AT 3.

—+. 26 MG BB R B vt AT i S e 1
do you have the experiences in dealing with any
kind  of

conventional, intelligent? Give one example or

information processing: signal,

more.

WFFEH I 5T SRR B 7 T R 58
MR T 485 N MRS S8 R ERE R
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1. {5 8L FE: The Content: Information Processes

1.1.2 The Content: Information Processes

Information
Conversions-2

Informiation
Conversions-1

]
1
1
Information
Transferring

1
Understanding | Optimizin

1

1

The World
Source-Sink

Strategy
Execution
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WEBHIOVARRER) MR, 3 [FEEfLE (HEAE
22 [ A ] BRI RS B AR, () BRI (BAEEER
FALEAN 5 B A D idRE, (5) FEMA GhER
ANFIRAE BE RESEE ) AU R, (6) 5 Rt (EFR(EE
PERI X AN D fid e, (7 (5 BAHH (R
{puRE

2. [EE 4. The Content: Information Conversion
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BEEEEK, FE. R BRI R R DU AR KR
5 R TTIE AU XHE B AT I TSR s R AL
o, S CBRSCERE) A2 35 AN AR HARESE R 1
RS, (730 FRERLE BRI TR, 2
SRR R R LI SRS, FRAE SRS A5 5 5] 3 T HL A

RS S, B R THRTIR SR, S H
T
H

1. &5 B 5%&F (55 (Comprehensive Info. Shannon Info)

(D fraefFE?

FATHCIXAE [ 5 & iz SRS S LA 7 SN AME TR
Ao WS XAFAHMERIARIRZRE BIRA “2ER7,
AR T B e 8 2R 28 S BB o “ TRk B R,
T RS R R E B R CEUER”, it
K H A RNERE RSN GERER”. 52, A
IR Z RGBT RN 1 A ABikAE B 36 S BANTE S
BH2ER.

(2) fHrat/EREE?

Shannon {5 BT @G TR, € T EEH R F AR
ZIRIE S . Shannon 7E “IE EECEHIL” — U IHATE
H: BERAREARNEE: £(HiF ) BEERT , £
5 SRS ALt EAS f h A o i LR S SR s (B
SEIEIE X 58E TR, KA LA 20 .
SitEEHR + BAEEEW = G ANERE B
w

TG B bs B — g ANEE(E B . REE
A ER, AFEEEEMERER.
3) FHEEELEERXR

Shannon {5 B2 —H “ G it R EIEAE )
) —FRF RIS T -

2. INENR LA T RE

SR FE AR B B oGO B R S, EARR SR
FIALE], DMEXHE B 4T “ B, EFEE, mRK
B, e S BT, WKRE MR HE B R R
HA 3t 3 SR AR BT, B9 AT A AT FH B AR (R,
L/ b 2 B 2 i e AN AN~ S R a1 | P (W SIRPRY
T N AR R BAAR 1) R )R R SR, RAEAS S AR RO o

NN FNRAE ORI AN ROBOE A 288 A R}
SSRGS R IUHT AR CHRRAE D s FFis F B skAs B AR
RAE R TR I ) & A A ) RO D
3. AEREEREINRRESR:

AR ERFI{EE (Ontological Information) 7 X:
HUMPMAERIZRE R, B ZHYE I FPIRSAIRE L
AW AERER/ BRER.

WIRIBERE R (Epistemological Information) & X f&:
FHRRTEHMPNRRZIRE R, 28 FEIERA SRR
IR T ED RS SRS L AN TT X, BFIRE LA
FRITEAL & A

” H. o« 2 ”
57, 02 “2ER
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4. FEEHWE®E: (FE8-8iK-%
(information—knowledge—intelligence)

Bk, FE. AR, BREZIEOE R AT LUXFER K IR :
FEGRIEAR TR RIS BTN LTS 2 S Ak
Y, G OB SCRRED 2 R A B 44 B bRIE S H R I
BEAS, (730 FRERUE B REN TR, Bt
SIVR RO B e e ) S, JRAE SRS (S B 9 5 T B Ak
R S, B A5 B THEMRI AR, S0iR%E H i
T 1T R e

5. Wk ER

( pragmatic information ) .

RE )

( Syntactic Information). i& FH {2 B
B X AfE B ( semantic
information):

PATHEIXFE [F] I 2% fE S ia s RS S AR A 7 N AE T

o WIES SRR MBI IR EIXAE B 2E R,
AU T A AR R R R G B FRoA “miE G 87,
T S I E R R G B FRA ¢ 1B UER”,
KPR ERNGE RSN “EHER”. #52, A
WL R R EME B2 RN LA G B 18 UE BAERAE
BEMEER.

6. JEAMHIR (Formal Knowledge). W ZAMEHIIH (Content
Knowledge). RHMEZNN (Value Knowledge):

— IR, BNTRIAE) “ s s RS ARSI 7
WAIRBA — B MIMBIERS, SN I AIRFRA “TEAMEH
W [FE,  FHRFTRIA B8 SRR MRS A2 A0 1) A
KB —E W N E, 5 AR AR DAFRN “ N2
FHR”, BeE, FIRFTRIA Is SRS AR AR AL A
SRR AR FAR LA, LA B 1) TR AT LLFR Ay
CRHRMERNR”, TEASTEFIR. AEAT RN AR =
FHHLRE, MR T AR e RS
7. ®IRAZSL (knowledge ecology) Hitfh: (ppt07(2)
6 TUITAR)

FRAS RGERDUAN AT, BIFIHR A EES RS
AFHRIINBES RS
WIS RGE:

FiRaml

: \ !
| AT }ﬂﬂ AT @4

K. FIRIANAES RS
e RIRAFHI A REFIIR R — DI FHIRAE BRI SE R 2Rt 22500
U BN ESRER SR — 30, 3 R AR R
AR BHASERIE, SO IERIR, Moy —
BB FNH SR AR R R A ) — R At
LY R R, XK TR Fil. B2,
W MES AR AINRRER BT, A6
FIARIISZRE N, JE R IR R A RIR AN 1 R B ” 211 7l
R R, ZHGREEABRARE KT,
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K 4.3. 4 FHRISMES R4S

—J7 T, FRHERE (BERERIMNRREGE, BEAKH
AR E Rl —mn C R ) Bk A K
K, HUGEE, FEXAEE K CRRAMB0R Bir) 15]
FNIEE ) UG R ) R AR H R RE SRS (R
OB REER U RE) . XL “AIRIAMTASERE” .
8. BBt (intelligence) MI4ERKITRE:
BL6 LRI T S (3 - e R e ) B B AR S R
Fo RAKRGTOZENfFR-F00 0 E LR BT B O R #
eSS )

H

il
s | wig |
il Wik o

ik i
1 fE R

78
1
Bt &

‘ e H A
i

T #

3 i
il i

BOLL SRR - MR A
N TR EIA 5 o 22 FREAE SRR e, AN RS B 2 T
ARBEIATS, AEIXHL, Z RS BN IR IR AN B 2 A R
Wy W, FRAIRE BRI A ARE B G, AR
7 [e] R ) R RE SR 5 S, i AR IR, B RE SR {5 ik 2
TRAST, B e IS B L AL R AR L ) A SRS AT
N, AERFBERIAT N TIUR, R8s 2.

iR (knowledge) H{EE (information) HIERZR5X 5.
FRREE S AR R NS, B rRIA R 2 )
)iz B RS AR LA A -

BREIE S AERRE BAARRE R

PR FHRAME BHOSESEM R aRE, FiREE R
.

Xl (5B FHYRARR OREZBMTT”, AR 2 H
R REBAIAE

R, A5 BN TR A . FiR R — R E ) HhR
T HLE A ke 1 P S R, A s, R . Bk
FIEE. FRwRE—REE , BF FANERREE. H
&, ROk, (58 EIRAT g TECA IR, (BEBHA—
JE 2 HIR .

& B R (Information Science) . {5 S FE1E (Information
theory) . 5iB{E P4 (communication theory) FRIZ 5.
5B DME BAE N F BRI R DME B R RiE gl
AR A FEM RN UG BRI E N EE R 5T T7
%L DY R ARG B DR (435 B DD Be T BB A LA R At
SR IUIEE) AN FEE T B —T TR,

{Z B FI22Y shannon & B8 B FLH 7 A0 H FRAE, a2
P R ER AR . BT P BB 7T I R A0 H AR AN, Bt
SR T R BN SRR T AR AE TR
I A5 SR T A R 5, Bt R & EZ i gk
8, BEATERLHAMEMELERE, EAFELL
R BAEAME R, T H A FEITYE B IRENA L
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B TAE BT R R REN ], b AT AR, BT
HRAENRRHE. B, FEEE (FEMLE 2FEL
RHE (AR M— A0, BEEw, s A
B A AR SR AEAE B, TR IR A AL
AR, ZARREEN— S EmE—m, TIFARLER
I

£121 FERYS Sann ERRHNES
s uH 1 # Shannon {7 {4 it

ESE)

W9 i e — )
Afi B — MR D

i B4 BT L)

LEE

WRME

BT it R )

3. [EB-HiR-#ft (information—knowledge—intelligence)
A ) i B B

MEEREE, R AR BRI R 0T DUX PR R IR

R THE R HE BT I T AR B dh 24k
Vs RGO SCERE) &R RS BN 44k B ARiE 4tk i
R, (730 ®EgE BRI TsiR, gimit
SRR B e e R ) S, JRAE SRS AE B 91 5 ARk
FRRIRE ST, Bl S SN THEM M AR, AR H B
EMRE R, B8 FR BRXR, Birfra ANka S
IR SR A SRS B R e A B A R . AR
AR F, FRE-AR-ERE S s - RA
HEE L.

4. Nl 2] (machine learning) 51 8 &% (Information
Science) HJK &:

AETs, MlassE e N LRGHREUE B RIE .
FEAR ML 2 2 Be I R M Re g N TR GRE 3 &1 H 1Y
AL 25 A B B IR SR O £ 0] T8 2 e 1) H 1Y
IS S o i, HLER DAL e AN 5L () 112 3)
R R TT AR R, FHEERR, B9
RIS BIPIRAS S AR TT U5 S0, A% I W X SRS A
R T 6T SEHLE ) B T 5 RO « AUk, Al
i A e A EN St 4 , HEEH DA
P AL PR A SCZEANIRES S B RPRES ZBI 2R, BHE M
2 EFE U 5 IR BRI B RS A RE i /NI M 2
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J#% (Entropy)

The entropy of a random variable X with distribution
p, denoted by H(X) or sometimes H(p), is a measure of
In particular, for a discrete

it is defined by

its wuncertainty.

variable with K states,
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H(X) = —Zp(X = k) log, p(X = k)
k=1

KL 8% (KL divergence)

« One way to measure the dissimilarity of two probability
distributions, p and q, is known as the Kullback-Leibler
divergence (KL divergence) or relative entropy.

KIL (p||q) £ Zpk IOg—
k=1

KL (pllg) = > prlogpe — > prlogge = —H (p) + H (p, q)
k k

where H (p, g) is called the cross entropy,

H(p,q) 2~ > prloga
k
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