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From Big Data to Big Knowledge: HACE + BigKE
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Abstract Big data deals with heterogeneous and autonomous multi-sources, and aims at mining complex and evolving

relationships among data. With the fast development of data collection, data storage and networking technologies, big

data analytics has become a hot topic for research and development in various fields. This paper starts with the essential

characteristics of big data, reviews existing popular models for big data, including 5V, 5R, 4P and the HACE theorem.

Also, from the viewpoint of knowledge modeling, this paper introduces BigKE, a big data knowledge engineering model

for big knowldedge, and discusses the challenges and opportunities of big knowledge research and development.
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50, BRI FRATT A R B R T AR A A R e —
By, N EIEA T R ERIE B P 28 i B AN 2 K
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tion system, GIS) M. HEREIE. Fix5EIE
SERAAE BB A E AR 2/ N M BUR HEE )
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HES 5. RN, TRAPFHMANTESS

N ENE S E IR AR A A 135
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R b SIS N 40, 4 NG 4 € SR =W e O < Y A0
o 55 AN 20 A A5 TR AT BE A5 A0 1 B 4 1 ol ke 3
TERTEBEST . BRAAOR T SE 2 A GRS T ARSI .
I &M SO ST T BB % (Google flu
trends, GFT)”, Google FI| 1 HH] )48 =880, #E
T T e A 7 A, I ) R N 7 A
HR I v T 36 E e ) 5 TR G (Centers for
Disease Control and Prevention, CDC) £l 4 &
Fih 48 SR 261 7 B ) i e 48 2 O 3] ] DAAR A M 3R
TSR B, GFT 59 TAE RS A H 200
S P A T R B A A I B 1

5V BIAUE 2 T 3V SR TE IR T Se ik 3%
AN DA% A ) 5T i O HLBR 8 T 7 4 H AR R KK
. “ELSCPE (Veracity)” P70 #i1 “HrfEE (Value)” 28]
AT 3V FHERAAT 4. IBM 20K EE
FRAE ARG A H B 22 0 @ A il pe SR i, e
22 Ml 5 A B R A R B R SR, X TR
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WM T 6 72 TR SR R 2 T3t
AN TR A BT B 23 W v R AL BT A A AL
PEl2oL R, KBIRE A ET “R” AT
BRI B E. T IEICHE A LA A P i o B
FER s, M3V BT E 5V BRI P 5E, R R
2 1 R BSCHE A2 H F A B R B B 2 TR FRAT
T 2 75 B2 R R TE R W e A A B, A B
U B B 0 A B R S T B i SR B
SK BV ARG B ()RR AR T AR 1) RS, (H2
T E i A o R A i S B0 [ AN Bk O IR AL
T 2 IR RN 25 S S L

1.3 XEIEEESEH — 5R &RE

MR B AR BRI AR, a0 R R A s
PP, FTRATRE] SR 141, 5R 4Ly Stidston
B th 112 MRS 1) (Relevant) . S
(Real-time). E 3L (Realistic). %Ef) (Reliable)
PAK $E % 4k (Return on investment, ROI) ik
FRER A, M SR BRI NZASRE, BRI 5V B
BA ROy . EATERE IR T R EHR W A TR AL,
MR 2, SR 2T R A, AT
B ) LR A A A 2 A A s PR A sl b Y
AT ERE. MR BRI A B T RS,
KEIET AL L. RS E 2 i 744
FHIE T 258 785 A AT, F1 Xk LERFAE, SRH—
FUERER B A L8 A AR TR e . et Ab
BN B 23, SRBOM DI & e 5 e SR A (e
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PR HAREHIE A LI N TER, U R
B PE ARG KRR, & G i i A O &
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K F BB R B AR KT DABS A 2B ok ) B AL A s
B2V BT

HT 5R B SRR B R ST
W — AP EUG T —E kR, 2501k,
Google 7r M4 BB =T, HOR B a4 2
AT — B FRSE (Google file system,
GFS)PY HAARFH TR, GFS HE it
IR EAE R GRS BRI %, BEXTTIEE KW
SCHE I P 2] DATE AR 2 W T SEE0L 2 T 5 T 5 4L =,
HRTEER I A, X0l (A5 R 4 i 6 K
A Y.

HAR KRR SR AU g3 7 [ ik (ROI).
Z MR BRI H B W) 0 ) B HOR B A 5 i )
A, WA AR B R R S A5 B EE T
RIME R, 20 T k2 N AR et ot
X TR MR (ROT) /) kit BB MREL =, KEHE
Tt H A s i A PR 1R A SRS, 24 3 A g A A 1
AT, DA IR 2R B MR AT E P AS . X T —
SRR Z A S B A EE SN EN I E, WH
A G A REIE R RRAE. W SR D T R0 R
VAL, FRATHICEAS B A5 M — K%k
P H R EURR 0 5 w47 M, JoiE WA FE A
TOIRER ) 2t A8 B AR 35 8 N 7 3008 {4 4 7 TR ) 4%
TREHAREX.

SR8 AU £ Hy 1) K H I 45 PR Y 5 I 1 K
(Real-time) /& KA 50— 407\, BEF 5V
BRI Velocity M3 A 7E55 1.1 g & TR
Bt 0 A R AE A o i R L R R BRI
AR rgE b, H w2000 41 = S
R B oA 2B, Hodr, Hadoop distributed
file system (HDFS) & W& BEARFEER 21X
PER G, R i A4 I T B B AR B L 2
b, ARG 531 O R G A & B XA, BN
M PRt E Ak E B A, miF, HDES o e
TBIRAL BRI e ER T FR AT R A T i
ATEAR S AT A AL BE T A, o AL P A5 o T
Al RE, KREPRE B LB RS 8) T— R
2.

1.4 4P EFiRE

HAR TR S & K &R S (Expert sys-
tem, ES) B4 THIGER. LR AL (ES) fENA
T2'fE (Artificial intelligence, Al) ij—4~43, H
19 42 60 A A AR ) AR, &g REz
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970 H gl 1k

2 il

42 %

B TAE, Bh2g, B2, W% . ERXR2EN
FeA AR A T Lol g R 3R, XA A S A
T AT R0 BRI, B R BRI Bk, (UK
AL B0 T 58 22 G0 i e R R $RE IROR FUASE i) S A 58
LA MEE S, XF A BCR AN REW L
P BRE 2. BT RBRT st AR TR, o T4t
TR BE AR 55, FESE O FIR I Bk it
Hr, FREE R AL AR NGB

PARELHE 5 5 32 By b A ). i s
J7 (Pervasive healthcare)®) {i B35 124 A, &
78 55 RS XA N 45 A BRI . AL ARG
B A5 B AR HERE A i 70 T 6 — RS LT
BOE S PR REE R AE, TR — B 1) & s J TR
M Z AL TR —FhBp R IR HEAL IR YT ik, X
Uy 1) S ) T e b (WA BRI
SPAIH. EERhX — W, AP B AT B2 e A

T AEBE U, 4P E%*%JCE’JV‘J»&@ R
(Predictive) . Pt (Preventive) . /MA4k (Person-
alized) DA N Z: 5V (Participatory) PU/NZERE. X fp
B A ) B 2 AT iR A A\ . DA L SR

AR Z 5L, SRR A AT G 7 A
RS T AP BRop e B 5| 2 R R ER
ST ?iaﬂ]?;z}m’f?/\@1&5&%5’]&#@%1‘%&%

9 ot =
E%E’J TU\WE 1P PEoA B R AR SR AT R
s

FATH AP BRop B S B A R B I U H
XFEE, WA, AT O EE H a2, ﬁ}k
(4 22 PR 7 A 8 R 4 B B 21 A
4P B BAR INR MR 5 S 51 PFHX]‘T“ ;
PR EEE R RO B, (8 TG T BB HER
AR R FE DA B S BRI ) 2 — AR B BIGHT 284, X A
HH A BE VDA AMRAR IS 1 92 IR AL T T RS 72
TR P AR TR I, FAr i n] A AR A
Z IR AHARE, FIARSERESR R R AL BT B, FF
R Y AR R AT S R AR R, R B H e
N2 AP AR AT AR, KB E A A S
R FpE AEAR AIAT A, AT 3 v 0 By {5 B
MR 55 R GERHER .

SIA ST ARG BB, TE BRI R T,
AP BRop BRI AL RS 55 AR EEME ], €
JIr i HH A DU A B, () DR P A o AR A i AT R
IR % 5% ZR GERT RN I ) OB, ol 75 50 B 1 o
P T —, SRS . 4P R
41 11 s s 0 N b 1 3 S i g
FBL T SR RTINS T 0 PR YT AR G B o
Y, ATEAR A IS5 3 & ZATH BRI A AE

B3 4P BRI IR 55 5 P AH 25 6
/\Aﬁﬁ)@ﬁk?rﬁﬁ%?j@ﬂ}%ﬂ’]/\@%%F«%@l}( [F]
B, Ei’)%ﬁ%ﬂ‘?ﬁﬁﬁﬁ*E@ﬁ?ﬁ&%ﬁﬁﬁﬁi‘%?%.
XA SE )AL RS T IR S5 © 2 Wins & 21 A2 1,
AR N A TE ) K AR A AN ] L.

FT AP BEAei A, B M Ei2 T DI RE I BE
ST RGER LI, OB ARTET A T A B A
HENE. £ ZRGMHERESTY REeM &, kA
AR gL, BARE S B AL BRI b e — e R
FE BB TR S B S AKCE, (HA AR B B
ﬁ]é’%ﬁﬂ‘ ST AMEIR R B m p Pk k. B, M4

AR 26 BRGSO Z A d <N
FIRBE. X — BP0 AR T O R B A H AR
K.

AT Tl BRI MR S5 PR R R BT IR 45 T P B R AL
A OE T BRI T i 55, 77 242 i & BT
A B T AN, Xl YT A B A S R
55 B KA BR 5 PR AL AP BRAE AR A S Ak
BT R N B NG B A i =745 B
AbF, PABE TR 1 S S BT AR B LS RS
A % (Pervasive medical information management
and service systems, PMIMSS) N, BT ST
M g5 B J B By (5 B S BRyT R &
ME MRS BEIT RS &IPS . A PEL YT R
FHEFENLH DA N5 BEI7 (5 B R G A BB v {5 Bl

1201, 30k 248 2R G M A DA B K BB 1 1 A R
LS, SRR A FURAEAT LS, - H-S5 T

FRI AR IR S5 Y H FRA— 3k

b T PMIMSS, ifA H A AR Y7 R 55 19 B
FSEBAL 2 AP PR B ) AR e, BRyr iS5
8% P T &, AN R A S & i
V- KA FR G (R BRI HE i, R PR AR
T ) T )y S ﬁETﬁu“]m%&%F%E
P R A 8945 B, X e 8 ] RE Y ez sh A
z R, ﬁxﬁﬂ%%ﬁﬁmmu,%@mP¢A

BB AR, an el F) R B 122 T i % AR
Kﬁ%%ﬁ%ﬁﬁﬁﬁﬁmﬁﬁﬁ%%ﬂw%mm
K REPEAES G ST M, MBEARIZHRE,
LR AR TN . AE32 A5 B A B & FHH 4
Z PSRRI AR R E A Y B, RBOA S
e 5 5 105 N 2 T B e 2 VB ko ek XA A,
DATTFERLAZ ) 2% o AZ 348 L ) TR 97 e 583 o 15
B, XA BAE N EE AN X ) 236 A A A8 ) 45 v
/W’ﬁﬁﬁfﬁkﬁgé i AR RS EE
A 2 G 7= A — E WAL, T R 2R i) B e B
12 [EE, X K P A s BRI, 7R
G EA MR\ AT EE A BT, M2 HER Y
TR 7 . £ RAHTTRER B T% K E.
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7 FAGARAE: NREHEERAE: HACE + BigKE 971

BB AR AN PR AR, i AP A A B A SRR 0 B
N2 BEAk. X3k 8 RS Hh B R AT 1) K R R B2 B
SRl G, FEA R E R X R 2 RS

1.5 HACE T8

KEHE R HACE & #H5 H, REPRIG T 20
(Heterogeneous). Hif (Autonomous) {2 JFE &
i, BAEF RIEEE 41 (Complex) ALY
(Evolving) il KIKH) Jy iR AE. 5V HIALH 5R
BERA 2T REAE A BTRAAIE, 4P BRI AR K
Bl 55 E BRIT A A S ROk, FRATMREL
PRI A IR E N 4 HACE B3R I —FM 2 21
KRB PIRELL, %2 )2 HEZR o3 B R A8 1 e 5
B 1) 52 = B30 45 1 DA B8 22 [R) i % &R =
T AR WK EAR KR, FARE G
& KB 2 AN EAR R ) B AR TR AL, nE N BER
HE RN N IR I o ) 45 AR B AT T 4E ) L
BEAAEHE FELE, AT B ARRIIES (30, 3
E) . ARMBEIE X oA, BIBSE) FAURE R
FIIE L (03 E B30 31/12/15 FISE E S B
12/31/15) SEAfiARAL R AAT] A B E B, KEdE
G AT R EA T H R R R R T . BRI 2 IR R
P A % LR ) 0 2 TR VA0 ) 5 i % Bk

WAl HACE & B R EARFHERT A, W] PAE
BN REIE) =25 (WA 1). HACE &2
BIFHE T, BB AL AR ZE N B2 ek 2
JZ. HACE g P45 th17) 2 J2 A BEEEAE ¢ E R R B
HOSE T . e A (1 I 2 IR . ok
WAz A T Y. HACE EHARNZEXR
B PAE SR A T i T A R B s Rk i,
ENTE: A (REd iRy P R e

TEMBE S — 2 T X E R 2 REdE T AT &,
B B MR AZ 48 5 40 B, 1 5 2 R B T AR
FEREFNTT L. FEAL SR, o TR
Pz AR J7, FATAT DA I SEEALAE {4 1 T il A
etk AR A BT B T, BUE RO S R T
SRR R IR BRI R e ). AE/NILBSFI
BURLBL B i 1, FRAT AT DA E 2 B 2R 1 S 7ok
OB i AN T S B T, s B O B S s Ad
P AERBAE A IE  2 SA B R AU, AZGE R L
IR T . 2T, 2B s ) RAE AR
LN IATHIZ IR TAEE R T — & i R XE, s
HITEYAE R I AT EHIEA . Toit 2 R
K ARk st 8] B AT TR, 2R 24
PR IS A ) AT, BB E &TEE I
G A R 32 A B 103 ) TR A R, (TR
B R, B 0 R g R B — AN B R Y 4 R S

], (LG HATAREIF A RIRA R, JEHRX T LA
B X B PR, S AL HZ AR IR ).

X g\

- Information sharing
Mining complex and and data privacy

dynamic data

Local leaming and
model fusion

Big data

computing
platform

Big data applications
and knowledge

Mining from sparse,
uncertain, and
incomplete data

BT B AL B i i)
Fig.1 A big data processing framework updated form!*®!

17 HACE EHINEE 1 20248761, $#28
i A AR AR R AT BAL (Cluster com-
puters). 5 H/NIBEESE FRTHE S, 48
FEUE SN BB REAS TS SRR BT RAIEAT A BT 5
fE55, (15BN EALA TS T AR, AT
SN AT BT R R R B OB . AR X A 4
P B e ML ) A7 H B D H 2 MapReduce. 243
i) MapReduce #1812 K 1 HA7T 752 H g —Ff
HARAELL, BRI B4 AT BT 55
Yoo i 2 A /IMESs, WS R R4 E i1t AR
PR R A G i B A i A AL BE T AR, 6
B2 MR K R BB S5, H R RO 2L
PR, r2 A B G B R AE JE g5t e gie 18
WIHRAE . Sl 4%, 63X Oy 1H o] DA B4 R
{45 NoSQL MIATAR i1y “k#” (BigTable)l?).
BigTable 4 2\ £ 4 17 i 2 G0 8 B AR 5k
Wi, B 54 16 Ry R 2 TR G — Fh i B ¢ R,
SR AR K VI TS Y JE R ) (1] 7E Big Table
RIS T A2

HACE g5 2 24048 2 KBk 15 LA
W AR, B S s I 5 R RL . SR I TR
PR 55 1 2R T AR = i KB
&, Mo TR AR AL R R B s, AT
TR EE A B E . ZEXT R B E R R
P o AT R 7 B e 1 S 5. B ) 2 bk
kUi, BT REE O RENEURGE, 8082
P — SR AR B B4, B2 52 21 £ b It
ZHROR, Ik — 2 fE BIRA R H L. A AMEE
HEFERBAE T, W5 & X T8l {5 B A &
FOEAG AL ROT. KBt | 94 10507 2R 4wl 42 ol
SEIR A EIINERR, AffgaxX—bE, HE
Ca/- A T —8E T om0 SRS b2 PA
Google 1) GFS U RS RG], X RGET—
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972 H gl 1k

2 il

42 %

& FHAE T4 Linux 41525009 PC YUY
BTN ERRS. GFS 2GAT AP MFEN LG
£ Metadata, MAFHR (77 A 8015 i AR 3R
BOCHEEARNT. A otk R G R =k, Wi T
4 Hadoop #1 Hive iXFEEMHE T & 074, $di
JE BB AL BEAE AW AL AR 7 A5 31 T S AR Ab
FHFN 5 H7.

£ HACE EHE 2 Z8EM g, H T R4
NBSFME R, A & R BURHR R T {5 B2, HACE
F BT AR RS MBARAA A A B, X
B AR AT BRI AT A— e R BE AR AR AT
15 BE I D00 0 Bt i R A M B AR S SR Ok
F, MBI T A AL, (AR R
FrUBE B AN AT BB AT — LU AL B,
[ Bt ] DA ] A4 R ALY B AUl 28005k, 3
ARk TEIREA ST, HEZE K
2RO P R R R B T AR E
kAH, BRE KR AF e R AR R AR 5 HA £ — 1
A FARAEEA T B T2k, A ER T AR 2L
PR RRAL. HIR, 55 2 J2 4 75 255 TR TR [ H
TR0 ATTRERE B FATTHE B C AR B 4 R
Sei AR P A B R BRI Y. BN, FEBEYT &
e N B BT B AT A A s, 3 s R A
F IR AT PATR A FAT 75 EE 0 B A e 2 318 s )
LAY 5 5 S R, AT 20 i HE A R A P i oA
F B RRAE 3k 07 5K, Rk Je 8 A B s 42 48 TAF
TV 4 T B, 153 1E 6 1Y BiE i SOk
%=.

HACE 15 3 BN =5 it 7 R B2 18
Bk JREREE SR 2 A5 B AR AL R A . B A
EFAN TR B IZ 8 . 121858 22 3h S EE. #E
W 28 B ) A eh, TR B R AL IE,
TIICYERE M Z Al 0 B ey 350 5 40 17 B 4 4R B
A=A B AL B, KRB IZREE ik
THFAEVF 2P0 B R SRR s R Ak 21 4 5 B e Aik
P HEAE, B N RIS 58 45 1 K ks 75 22
A5 R B S AN VA, [R] FRATT T RE A L
Ko S5 2 AR AN Y i 1 B A B e ). A B e
WAL, BUA B SCASBEAY, A 45 ) 2 25 ) AR Y (Vec-
tor sapce model, VSP)PY | ¥4 44 (Latent
semantic analysis, LSA)P? | 41iH &3 (Knowledge
based graph)®® & #4 A4, Hl, £E51H TR
TR R s B R AT Hb 3R R SR 2 Al R R HIX
L AR AR T A W B AR IR o R A A 1) 4R
A1 22 1]

] B, K EIHE 2 1] 1) 52 2% ) B 0 S It Fil 25 20
ASBEETEA. S5 kA AR, FRATTRE 2
x5 IS B TR S5 A 2 A 38 BT R B R A, 2L

PEFFAE A E P A T e K A SE AR b, R sl S B
FFZ A, X A2 A an SR R O Sk iz AT 45 18 4
YER TS, SR TCYA SRR SE T A BR A )R, S ARAE D)
SEHE IR AR R, SRS
AR S BT R 1) O FR Ak, AR 0 A
CLARAS AT B JC YL VUL

2K, REARIPSGEAN TG K TR, [F B
HE T A S AR HER A J . AN, B AT A RS ) %
2 A S 2RI 2R DA e ik 56 R AT B AR 454500 i
0 3 [ E B & 9T i1 4 /) (Defense Advanced
Research Projects Agency, DARPA) ZE#L#4) th
TREAT Z M R BRI H, s 2 RIER &
AT H , I H T R R S Y
o M AFFAEAL; Machine Reading 3 H, Jii4; & X,
ZAFFEI H 2 IR SR T S8 BN T RB Y B Al &
JR2ES] BRGE, K R SCAHEAT R A 2550

2 REEXFMRATIZERIBEE

1977 4, 7E55 i Jm E br N LR g (IJCAI
77) b, SEE W AE K S LR A K AR
(Feigenbaum) w1 ¥k #2H THIIH LE (Knowledge
engineering) FAEA&. HIHE TR WS B Z G,
N TR BRI RIS HEAE R R GG L2 T E R
PIVER. AR TAR S LRG3 X AR I
UL FaR . HEIR DASOH FH W fRRE. FEAIR P EL A
b, AR AR A X TRTE S L KRG AL Fh
BAER LT, KX AR RO, SH TR H:
PSR AT Raa o L g1 S I 4 £10 By) PG A I A S KA B R
TR XTEAR A ERAE IS 2%, I B I 2 A AH K4
WH AR . FERTE TRRR HE s, TR R
BCEA RIS

TER BB, I AE TR BARR 7, Xt
OB IEAT IR, Bk« R0  HESFIARRE, 42 4
B IR AR U 7)) £ KRG, A SO B
SRR, RN REIR AR TRE . e KB
RS 5 T AR TR S s R 2 Hhik. X
FBE BT KRB A TR 800, ¥ B 554
HIG A 2 IR, FsrE 20s 1 A AN TR DAGE
PRAUR L. T AT — SR B I TR R B ik
Ji] .

T, KRR AR TR TR 2O IR B £ s AT
AR RR, G EBAEEAEE XEA F T
R UBAE T AA FRRAE, S B—2e o 8@t A
AR E, KB AR TR KRR IES
B, RS 2 ABdR R e 8 k. S
B2 — PP SET . SR AT R A R ),
B M S BdE. SERESE AL
PoAH b, Bl A d ek . Put . xE AT £ s
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7 RAFARAE: MREIRFIRHIH: HACE + BigKE 973

e At a5 58 F B KRR, B 0 1 i
KEA =AML 1) $dEET 2 PB 94 2) HdiEsr
B35 SR M FL A BT 5% 170 PR FE 73 Al (Deep analytics);
3) RHALFF- 4 M i 1o v AR 00 MBI I 87 o
F, DA AR R T, YOm0 2507
W BRI SR, W LR R 2 T
B S kAU SORIRECECHE R] 1 2 B
(/DML OO o B 7 et 1) 5 7 e a7 AR A
TS, CAMH kBB SR 2y o 2
FRIRUZ B 143 2R 00 o B i X,
Y248, AR S g 22 H A AR RO G [R) . 17
R A PR i e =X B T 3R T DASHE B 21 % 5 o B 1
2 A 42 R T 0 AR B (O] 3 s R A IR
Z AR TH A A LS, (B ATERE Ry 2 5
A, X R B B2 A AR DA Y

() 50 AR KT 7 1) 2 AR A 3 ) ). B AR AR
TR R, JCYA T EEANRRE 23 [ B9 AH AR, R
IR A& 7E ) (8] b 2 22 20 R iR AR 7 41, Bl R A K
BRI, VIR AN BT BE 2 [ E S b
A RETEAR b2 Hp 0. FE R AR A B LA = KBk K
IR 1) AR AIE ) RS RN 5o Bl 2 B () AN B 2 5 2)
LR R AR 25 (8] LA AR 0 AT AR TG R A 14 7] e 12k
3) A FHES TP, B T2 ) BEAZS [0 1Y
FRAE, 28] BYE ORI AL BEREANRRE LR . X =K
Pelf @, R R E VIR R, E5M
FRAESE B TR A R KRR AR B, R AR AT
FEAE AN AZE TE. H R EH A R AE i e 83 I T 58
FIMERE, IS T B R . EFRRRIE SR A 7]
N < o8 2R S RO S (1557, vE 2= RN B = 3 i M W O i 119l 21 £
FH R MEFNFRAE TUAR AT 1, RIS 1R M RR AR e 2 1Y
RCR, JE TR S AR W A3 I sy 51690,

W T K B £E i R R s Jr T Rk, FRATTFR
L 10PN € S BN R 7 R O =€ N €71 )
Z R A RHAE, R IR 5 R A HIRET, X
i ) B e A B S b A U S Ak
FRIST St s 0 3] P i, BAT B A v T k2 ) Bk
KA LA 7 X, 28BS0
PR B Ak, 8 AR N TE A il TG ¥k 1
PESLA e R KRBT HIR AR X — B 2
AR Z Rl Ar. A AR AR R AR BOR 1, B0
A B A 7 TCVEXT A AL B R RRAE 1 o 1 T A
TEHA, B2 S A B A Y I R0, Mok,
HBHEL A2 Tk, o2 AT Kernel HIEMTEL
>, MEHWEER LA, AN SO E XS
RAEZ%. tan, i HFREF (The representation
theorem ) A] 41 Kernel 541055t it 2 00 {5 4
IR K, SRR S A R AL B AR
FERL AT, SR, AR A — A AL 22 2 Hr K

q
----

BARI AL, V7 2 (R REAS R W] BRI, R
W/ T 3o AR T LS.

L LAST, X6 i i) 11 2k i i) s fi ] L AL 2
SR AL P I S o0, AT T X0 A o ) ) Mg 7 [
XN U UE ) VA DA TPO S €7 i 4 €78
(117 B AT RE S R I 1) AL, D0 R AT1A5- 21 1 (5 2
VRRL SN JATELE ™ AR i L Tl oS5 T 1) B
PR BT R AR H Y, HAETE
SR T ZRERINATE. REEIE T R RIR %
BT R SRR, 5 2R G A A R R
FHE BRI TUAR, 75 W B O 4E 5 2> o . (R I AR
> H I AR PN T SR AR AR S A R AR B, X T
HER R, FRATIEN] LA AE S Bee > O3k, B
TN R B A2 A RS B BE R LS RE R A A1
ZAROOL R A IR R AR, B AR
R IE N T ARSI A ) SR e R B AR
Bl S & 0 & R R AEE. R P ATH A & o
PA R LMERN G vk 27 AR — L, Blan, dnsR ¥
1R AT U 2 3R AR A& ), SR i
AR T SR AR AR B R SR, X T 25tk
BRI A5 07 B R, (HAE RS L i 2K
P, SR R A TR B G — i Bds 454
B KREIRIAEL T, S TR Al 3
Il ORI AE 222 > 195 . AR > T B i
R, XA AT BE BRI R RE A RO
PR AUGR B AR “PRE” FE—i, 1M
72 MR P AR R AR 2 T 8 S B A5 2B A 4R I, X
TR B R 4 AL T iy D551

FER B HR LA, A7 e — L85 vl
FATER PR FA X BB P R B i w4, 2
R — B SRR ORTRRE . I AL SR
Gi—HEILAS T 2GR UL, S BOR Y R
T DAME SR ERAT R R A, QR A A AR R —
P AR A G —, Bl [ — 5K RAT R Y
He— BRI R T B P, A T A S [ B
BSRGL I A0 5%, Wl BEAFAE SV TH 2 B R
fr-RYCER AT BE. [RIRE, R B AL i A & 5
M E R . S TR AR AL, K
MUBEHE S R BEX 0 SR 5 BOR BUE 44 TR,
{E e R AT i ) (8 11T DU TR R A 5 2
K. R AR ) R R B T A 22 1) 54
P, BEIEN BRI T 2RI, Bl A
PRI S o P I R 1 B A, T B
AXFI ) 7 B BERNTT [ 55 SN Y L R AL
SNy PAROR 0 v &I 7 B B, Ofe 22 1 S B £
P Z [ ARBLE

KRB HIIR TR & A O AL i 55 A
EAESERE R ARG ARG IR R, A
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974 H gl 1k

2 il

42 %

] DA IR B R s R s s R, iR
P T SRR R AR R, R S AT
] AR AL Z TR SR BATT 7 2 % 14 17
R AT B AL BB AT B R R, U AN
AR B R AT, SRR AR KSR
FRIEARAR. B B SRR TR S HE SRR A el 0 4
Fa SR R B, X RRBOA AR AR 2R 1), 9 A,
TR R PR U R S, i TR oA A
AN TR 5 S AR AR B B, 20 e AL PR UL A R
WARETE B R 3, DR AE T AR (Y 2
e, MRASUOL RSP AR S I L R, KA
TR AR EEX PRI S TR ) LS PR PR AIL
RIS £ 5 A8 B BRI AR A

KRB TR Y 2% JE I H 2 A R i 1)
AL HIRM KBRS RORI AT, BARA
K TR B RE AL B A A T B, (R 2 B AE
S PR AT SR AT AE Bt ) P A R A
WA R A A R AL DATE SO 10 AR R 55, (B
Ao B A7 A R A T AR5 B4 R PR RORS B .
WA S TR AR IIRA B B 3h A4, (HR] A
FARI AR . AR . S, 7 AR SR D5 T Y
AR R E E R 5 R B B B R
AP, MT A RKASENE. TURME. A—2k
MR AL SRS, DR EE N SRR AR e X g
KBAEHEAT A BT R AR AE 5K 3l 1
J75, 5Py B 18] Az B0 a0 HE 4002 18] 7 21 i 4R
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