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Abstract: Cognitive Radio (CR) is an intelligent wireless communication system, whose
intelligence mostly comes from the cognitive engine. Based on the techniques of the
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software—defined radio, with the support of machine reasoning and learning in artificial
intelligence, cognitive engine implements the cognitive loop in order to realize the
abilities of sensing, adaptation and learning in CR. Cognitive engine consists of modeling
system, knowledge base, reasoning engine, learning engine, and interfaces. The key
techniques involve knowledge representation, machine reasoning, and machine learning.

Key words: cognitive radio; artificial intelligence; cognitive engine

S| HIJGZ A (CR)JE— I BEAY G
} LM RG, BB EA
FEL A FL B BR8E  JG R A T R AE L K
FURE 3R, I A ARG LA 2 56 1
222], BE N H R A L R L
T R e RE , LUE IR 55 #5510
AL

XA &0 LB 1, CRA R
B I TG L 1 AT AR T RN A Y
JCER L HIE N RE Ty, EE E A S H
T RS R BT R
1y — AR B W RAE, R CRIX
T Al A% 45 TR L R AT TG 2R HR DA
K F A N JCLR LY AL, 2R ST
FEA B IG Bl S 2 06 5 0 R A Y
Zab R, s CRXE AN PR B i R e

ExINE: BEREREMWARKEML
(“973” 314/) J1 B (2009CB320403) , E &
ERNZE T REINE(60832008)

| D:\MAG\2009-04-84\F3 . FIT——5PPS/P1

10 b $12 412 1A 1 A B L AR A8 K 1T
L HEE R TERE

B TC 2R B R 1 B R CR 1
SEPR AL TIEA, TG 2R H BT 1 R 1
Ak, AT I B A5 CR A B 5E I 4 fig
TR AT RE . WA B RE M T BE D
W EAR R N TR ae R, Mk,
Mitola7E 1999 4 $ 4 CR i A% 2 B 5 1A
HNLCREET B2 TTL W& m
N TR ReH AR,

AN 5|l 2 A K T 2k T
£ LSBT O TR B B R 0
52223, SCBIRIK S B A IR,
S CRIAZ A o AT LA, A
SIERECRE “KIK” NG FEH AR
JESEELCR A% O 4 AR 1

1 MERIAFG|EE
X F CREL AR PHESE H BT K 2 5
i b 7E BRI 0 55 B B, X TN 5] 2

B H RS BE R £, i AL T )
PR EE B R BN S Ak . I
N 5] B v A IR ) 2 S [ 3
B T2 B (V) B9 TE 48 38 15 0
(CWT) F1 3£ [=] [ B 5 (DoD) i 15 B 2
SE 8 % (LTS ST TT & A H 51 2

1.1 VI-CWTHIIA &I 5| &

3 % JE W T % B /9 CWT#IF 58 A
BT —Fh @ I CRZEA S, iR L
FER L INAT S YL N Al s L 5
LIRS NN R Y 8 S TR U O E Ik W
I UL R UK BUE B, Rk
Bl AN TLERE RS

AIX A IR P, CRA 3 i
Ao F P 6 58N I A 5 R g5
RET oK L EL AN 4E A% i 1 R 45 QoS B
KEANH G % TR 2 L& G
KA 5 BT B A AR 1 R 4R
I (RF) 5 B &5, B X F ook
P AL R TE 3 B IR R B BOR B
Tt G 2k L BT Ak A 8 (0 AT 3 B R 4 D
55 M R B A R R R
5V ) i B 5 8 BILS HA o

CWTHIBFFE AN 51N, CR2A T i
I R A A AT PR L T R Y i
LSRR LR TR
il 7 3B BRI AT T 2 4 D
R AL, CRIE WY JG 2R 3 55 19 1 72
—AZ B i i R I AL 5
R e 2 B bR A Ak )8 A A5

PRGEIREA
Apr. 2009 Vol.15 No.2 '2009%F48 551565525



WY ETEEOAMGIEEA
I E ! ZTE COMMUNICATIONS

ANAELTS T AR, XF CR AN J1 5| 4 BE
) AT T WFGE, AT T i 135 k6 42
{} ﬁAF ¥y (SCA) JF % T JF U8 DU TG 28 Hy
‘ ‘ P — ‘ ‘ (OSCR)™, BT T REWS 75 45 Fh 15 18 5%
P 8 8 0 0 Ry K, SRR

BERS e SN I
T Charles % A A% , CRE 2 5 T
e I B JE L, 7R A 5]
VCIE] WAL BT &2 W EE L —
Hea= A RS B 1 PR 45 11 (APT). A 515
L e HERE S FE T i EL | B 5% ) 5
N—y| siE NEE B ANE 3 TR, B A IR 3h R oLk

- L f B I

ﬂ f 4; Fooh, IR PE — Oy I A7 S 3 R
B ({5 4t Lo #0 BER) F1 3K £ G 28 o, (9
ST RORYINS B i 2R T %) R,
| D7 AR T B, th 4% A
—_— YEH L, B 58 T 2R T P i 4
FE 1 T BB 45 5 B A KA

H1 T OSCR & JE 1 H bp . —, AT I
BB S Bl b I A 5 248

AE1 VI-CWTE RIAA T & B 3EM

Yo BT FRE A CRIEEM, CWTH
AL BB T A B 2 B s A 2 T i
R NI TSl

Horp, J0 28 15 38 1k 15 S0 T A e
FH 388 4% B3k % 0 4R A5 18 MR bR i AT
AL, JO LR A G 3 AL S 1 A e ) )
AL SR A R O N R G
P B0 S A7 R K R
SO 5| B v 2 b PR A 45 R A G
T AH R 1 TC 2k 3R G5 38t AL Sk A )
U1k 2 8, S 3 R 0] 2 MK 39 3R
JE 48 2R 5 Y R L A
FRES 1IN

R TR E R R AR B AT
Z KA T AL S L AT A B,
INHI R G B Se Bl T 3T £
51 14 2 SR 5w (CBD)®), RV 4 SR 60 1 P o
17 16 AH ) 14 28 490 D) 7 2 )32 A LA i
e 25 3, & 0 gk P AT e fb ok B . )
B, AR G W P A AR S 4R i I 17
oy A SRR BT 22 S i R AR DA s
BB L A L TR, T LUK A E
PUE Hh B 00 1Rk £ 4 DR C 5 18
tﬁTU*&ﬁf‘FﬁméﬂT%ﬂﬁﬁ%ﬂ%
T

PRGBEIREAR

2009F48 ZE1555528 Apr. 2009 Vol.15 No.

| D:\MAG\2009-04-84\F3 . FIT——5PPS/P2

2

AN SRS S AR (P
ZRGIEAT IR, W5 R H RS (BER)
(ERER B2 € S E €3
AT EZ TR R, HAl, %
N 51 23 5 Matlab £/ 2052 56 5
e W T2 B 5 CRINAAE 5185 .

1.2 DoD-LTSHJIA &0 5] &
Charles Clancy . Erich Stuntebeck At

WAL FL T, R SRR A T A B0 E
e,

FEOSCRIINHI 51 4 | 3 T 1R
J2E F A K 0 S R Al B g JJBH%
T S T TR 27 > BT #E W 18 ke i 4%
WG ERUEERRS, %'FH%H»\
JEHEAT R RE D 5 24 2] 51 BRI L &2
5 AR IR, SR U . B AN
W7 2% 2, 24 2] 51 847 AR R P

FBRE
B
S lapput s GAELAS
TS ERIEHE TARMBRIE A
TaBe
Tl
RAEN
WARGHE
(9238 R 2 H%)

MAC : BRE NIZHIE

PHY . M)I2 2

AE2

VT-CWTiZ it R B FizEE X MG &




FFES ARSI ERA
ZTE COMMUNICATIONS

R TCE

WHSIZE

el
23| 5
<E3
DoD-LTSi&it#)
N5 &

VR OB 1 R #E PR 5| 58 )5 2 T AR
Fe Rt

OSCR A %1 51 55 1) 24 =) 1) B I il
1L IR AR O vk SN o AR A SOk
(8] HLTEMIS IR, 78 b w307 1 e s
(AWGN) {5 18 A, {5 18 25 1 ) DLAR 4
T X 3HE AT B, PP 9 BER 0]
DAGE 3 B8 28 S S AR B R R A
B % T W] LS o i ER AR F

MAEAEAWCNFEF, fFIFHE
G HRARA, EL A R TR S bR
B A5 3, N bR g G e 4 B
WA, Hagmd %237
£

I

23

J

I O}

BRI &, 15 18 25 02 % 1
il By H . g 5 2 FIBER 191" 26 4L,
JE B B, fE B R R A
BER, 23 Y, A 0 23 47 O {7 18 75 it
(A 12 5 5 B B RN L M B R
/N, {H BER 25 FEAK, 7T BB 2 1 {5
2% . BERE o 42 W a1 B2 B AR
F|, SR 5wl T DA A Ah I B9 S B
538 75 5, 1 4 A 0BT L R 0 T 280
FEIEAT I BRI, A5 ] 5 R 0% 4R
fFEARRKNEIE.

2 NG| EThpetR R

2.1 IANFI IR R

CR 1 A 1 B 28 A0 436 P15 9 8% 0
R 2 )RR DL R AT L A
— A I il — A 58— g iy A ) 3
CRT g AW E 175 WL ZE 2117 3l 1Y
PEIA, FAHE B 06 28 0 3 8 il —
MOE LSRN Y

RTINS B T Re
Mitola 28 S T 42 4% WL % . H0 r 1+4

| D:\MAG\2009-04—84\F3 . FIT——5PPS/P3

P NI 7 1 = I 1 = RN S 2N
B, TR AR 5 B S5 B 1 B D RE Y
Mg 137 e 1018 XoF T A IR B v i) o
S B 3 7 5 e Ao A AT LB R O A
FRAR S WL e B 2 7
WEABT A, CRAY & X A3 36
355 09 WLEE B BT 0 21 AT By Be 4l e,
Ha) 5L T A AR — A
I 3 B AT R AR T
PR TR SR [ I L 36 B (SR 3R, 75—
AR AE XA B AR A B B
J A AR SR A AT RLRR o
AR (A )
AR R LTINS
(AT Dy 3 A AR D Y S RE R 43, AN v
Je FAR B S B o A0 5 | A R AR Bl
HAB A )1 B, B3l A [] f) A 0 2R
BRI L, BRG] g AR
DRURE T 0 85 9 AN ), 752 B 50 A
JIeAS [a) 5 A0 5 ) RE A A R R
AR T E)  #B 2 4 B 5 o ) I i i 4
B 22 o] 9K 2l 35 B A DA R IE B

.* @
ngun®
= 1_:ﬂ~.l
REEE

WA

2.2 \m5| Ema

ZEA T CRIE SL A HINIR I DL K
AWM W DIEE  IANF 5] 10 1)
REART AN 32 ZA 4G DL LA B4

o ML RGE . X AR IANHIG Y fiy
ARy, X FH PR T 2 (6 45 I 45 ) B8k
U5 SR 0 SR B R AT AR, R X
LN R SR = S T TR B BT
B A RS T BHL A T Y
R TE E bR E R BOR @Al 55 5
TR A AGE | o) 4% R A R T £k A 5
FLAETNRE 1 o B 00 I 3 IA A B 1)
A% B, 52 BN D B o

o FIFE . BXIEIN A5 B0
oy, FE0E A BE A K 456 J
P, WA RS TR R AR, 2
HEAT B0 552 o] (1 SE A . X B A AR
HB 2 DL — FlbL 25 68 05 1R 51 10 R OR B
XAATE

o MEFIAL ., XIEIAAIGIEEM &
A YR FR 4, RS R FH TR i 0
T B /A5 D AT R L T
e M PAT, SEEE O SRR Ol N ER
% o 1 LT N TR RE A R O 4
AL SEH A IE N RE T .

o =L, XIEIAHIGI M <A
AL F 4, BE S A AT O A SR
FR AT B A R R BB AL
fifi 5 R B, S B 2% 2 SR B, DATAG 1)

N RS BIE NI i
LEEEE T
B,
BURE AR E g
T L8/ 48 184
Zh -
ﬁ 1R INZE A — =il | RISIES
E B R I ZE
TLHBE &
@ X
AE4 NI
PRG@EIARA

Apr. 2009 Vol.15 No.2 200948 1555825




O Iy EFe AR EEA
Iﬁiﬁ ZTE COMMUNICATIONS

SRR B AR ik LA SN TR RE
B2 ST R SEBLE T RE T .

A 2 11T A 4 S R Rl
A5 9 D REEE R (H LSBT LA
MEN R TL B

XF T CR, 3 1 45 HR Al
7AYo ik B, F AR B 5] B A2
IWHIGIE R AT T — K% 8, Hom
TR A 5 R TE R R R G S
B, ) 2545 1 A FR S 0 0T L
G fifk ) 4 L5 2 o) L b

3 IAFIS|ZEXERA

FECR A A G0 g 3 2 nf DL Y 58 fH
REM B IIaed . Lhr L, W
Ak P () R AN [ 9 . LS R g ab
PR 2 AN T R, L H Y T
b i SR A T R 0 R R
I M 7 R I 5 R 0 A W L A
518 ) R A et IR, D H
5 15 R 2% 0 45 1 T g P B R
FEREE BARZS , F % 45 R G b AT
Al A Tl L SR RIGE I BR B . N T Rk
e ifp phe A 2% ) S A S s A Oy 3, I
B, AT S R N T i 40
AR o RS RS0 | 229 )
R H S EEE R

3.1 FIRRTHEA

SRR SRR S B B e ek A2
W — Bl B A AR s it
RN A ZUSE ORI TEAE (AR S DN
AT IS T[] g B2 2 A7 4 3R LA B X )
14 AN [ B, VB 2R T 3k T o R
W 3 R TR 2 s R R R R R
PR o BRid v IR R IR 32 2 Dk 41
RS, IR E A fE R
TR Y T T AR SRS i R v
PR N 3 T Al DU SR A
PS54 R, I CRAE 4F € PRI
HH YT 2 RO R 4

AR R R B AE N 5] 5 ]
F A g AR CRAY 0 R 4L 5
AR AR . b e R
R HEPRA , W AE SN IR B AR A
PR AR 2 2805 RS AR T 2 Sy L0

PAGEIRERAR
2009EE48 515555280 Apr. 2009 Vol.15 No.2

| D:\MAG\2009-04-84\F3 . FIT——5PPS/P4

JEFNZE A P | 0 22 A4t O T Jo £k
15 AT LR L 0 — Bk R L an i B
15 S U S RO HE A
PR R R Al 4 T . R
B EAFAG CRI T R 4 5, — J7 I, 58
18] F2E A7 I R 1 A1 308 B 4 ) AR L A
it A b QLB A0S IR B RS N B
P4 A% i R e o 3K S SRR R DA |
155 20 (WX G 00 52 27 3T 47 Ry 1
it 30 S R 3K 26 B 4 1 A0 3 A
EARILA SR MA R AR, X T
A by A3 el R OO0 04 0 TR RN G T AT
FIEE MRS 5 — il Z 00
M AEAf R RO 55 38 {7 A ORI
A FERAE L S5H RN R & E
I P A g 22 30 K e DR T 1 ) T
BRI P SERY 8 VN R RN
BRI, ZE B AT BT A A 5] e s
AT AL AR I P s 4 2R

HHT, KRZB LB RoRiEF W
MIEHRIES (SDL). & —=#EIES
(UML) . 2 1 5 i F (IDL) LA J vl
JEFRICTE T (XML) 55 #8524 ik 1)
TRNLE T, A6k = i v R
PE o I i 5 B BE I R 1Y T0 2R AR
iR TE F (RKRL) AL F A4 (Ontology)
WK s ik WA B T IR AW
i

3.2 HlFEEREA

FEE M, RAE T A F S
Ko C R 0, e S
Z T 1 5 S 2 0 TS A R S
B E5E At A0, FE RS 51 2 3 3
B Hh 6 100 26 TEL P A N 5, X6 R D)
A P22 1) PN 25 AT DG C RN B,
LT EcE SV c NG B i PUIR AN o
AR AT H U0 0 8 461 4 DG e 5 e L R
Rt Z W, HEM B BRAME R,

P R A AL
PUACKE T N Y % 58 3R G0 i HE Ak tor,
5 O, DA 0 5 5 R TG 2k T 1
)% ARG o HEBEALF 2 1
50T DAGEAT 5L T R0 i 4 2, o W] A
AT E B, BalfA 428
A ATEBHEAE, N EKRG

shse, MCEFERTAERRSK
(CLIPS) 1 FI SOAR ', ¥4 $2 {1t 7 4 3
IRe , T & N B HU SR R L
SCTF S b A1 TR P B AT AL g ol 45
B L R R GE, STk 7180 3C Rk (819
TAKI 5| 2 )2 T SOARFF & 1Y .

HF, o H A A5 5 5 BL A
RN T BE S AR A A ) A
R H A TN ARS ETE
B B fr 22 o 25 ASER) I2 A5 G
EUS - I BT B L

3.3 HMB|{EIHFAR

BL# 2 >0 2% WF 50 g i 3 55
PLRBE N2 593G s i — T 158,
A ML R R A S T S AL SR IR
HRAUHT £ RE U B R A B
S PERE . SEBL A TR SE Y Tk,
Herbert Simon 2% 2] % LRy . BEWE 1L
R GEAE AT [F] —AE: 55 SOM [R) £ 1
T3 Hb — AT 55 I LU AT — KPR AT A5 B
UF AR A2 o Hog N2 B b o o) 4
15 I RE 2 CRIX ) T — M T4 L Y
Bl Hi

A 27 T BN AT, IR 8
hi R E R R, A3
Fo BRI E AT T XA
IRBE Y 2% 2, A B A T S i 15 B
XA AR HEAT N S o, AE XS IE
NS OL R, CRAE A 15 2 A % 15
B HESBOREA T BN, HA R
oI F A7 R AT e I, HAE 58— Ik
WAF Z 5, 15 18 B A 56 S B vl L d
A A ] RS AT AR A
AT 3 /Y9 2 B0 {5 3E 00 AR Y Bk £y
YR, LU A Hb DE Y A {5 18 . 50—
FKRTWE 7, T XI5 1
2], FHE BRI TR R AR A OGS 8
MR AL AL o LU, A X B e R IR
AN T AR R AR AT A
T 2 ) 78 I () A R A o A LA
5 SRR AL 2T TS A AL D
AT A 2], FE G A Bl A
S 28 Hh 3 N Y AR 5 i R0 B
A5, 3 AN 38 G 24 PR 5 A A D) B
F5 Ao BE T LU o 538 Ak 2 2 N2 Fh



W e O S A I AR
B

FUAT, AT DU 0005 | 5 04 L 25
) N TR RS ik 2 A DL H a2
LIPS R N R s 7 N TP~ 7 S
G E UL R e DS (R
ARMFLEER T AN

4 ZERIE

NI CRIOE RE AL o HE T
BOPETC 2k O A S B EL A A T
HE BN B8 S Ak RE A B2 1
S, AT LS CRI B 45 W9 26 5 3
BUIEERE . Sk A
1 00 4 TR L L A 90 % Tl £ % 2 b
. BRSS9 TR A LS|
R 1 AR I BB L RO 30 3 7 el
{9 137 R 5%

5 &%& 3k

[11 HYKIN S. Cognitive radio: brain—empowered
wireless communications[J]. IEEE Journal on
Selected Areas in Communications, 2005, 23
(2): 201-220.

Ezuymsigas pAgEe®
ZTE COMMUNICATIONS i‘;&l

[2] MITOLA J Il MAGUIRE G Q JR. Cognitive
radio: making software radios more personal
[J]. IEEE Personal Communications, 1999, 6
(4): 13-18.

[3] MAHMOUD Q S. Cognitive networks,
towards self-aware networks[M]. New York,
NY, USA: John Wiley & Sons, 2007.

[4] RIESER C J. Biologically inspired cognitive
radio engine model utilizing distributed genetic
algorithms for secure and robust wireless
communications and networking[D].
Blacksburg, VA, USA: Virginia Polytechnic
Institute and State University, 2004.

[5] RONDEAU T W. Application of artificial
intelligence to wireless communications[D].
Blacksburg, VA, USA: Virginia Polytechnic
Institute and State University, 2007.

[6] RONDEAU T W, RIESER C J, LE B, et al.
Cognitive radios with genetic algorithms:
intelligent control of software defined radios
[C]//Proceedings of SDR Forum Technical
Conference (SDR’ 04), Nov 15-18, 2004,
Phoenix, AZ, USA. 2004: C3-C8.

[7] STUNTBECK E, O'SHEA T, HECKER J, et al.
Architecture for an open—source cognitive
radio[C] //Proceedings of SDR Forum
Technical Conference (SDR’ 06), Nov 13-17,
2004, Orlando, FL. 2006.

[8] CLANCY C, HECKER, STUNTEBECK E, et al.
Application of machine learning to cognitive
radio networks[J].IEEE Wireless
Communications, 2007,14(4): 47-52.

(9] KPR, BB, AT BEEHEML IR 5F
HEWPhRAL, 2008.

[10] GIARRATANO J, RILEY G. ERRZFRIES

URIZIMI. BN PRIZEE XIEMF. IR HI

TVHhRAt, 2006.

[11] LEHMAN J, LAIRD J, ROSENBLOOM P. A
gentle introduction to SOAR, an architecture
for human cognition: 2006 update[EB/OL].
http://ai.eecs.umich.edu/soar/sitemaker/
docs/misc/ Gentlelntroduction—-2006.pdf.

I F8 55 : 2009-01-08

FEFE L, RSB T—
MRASRIEM. LT
BREET RS, LE0R
FSNAREBES ARG ISR
B.BXR “973” it IINBH
BRERNZERINBIR10
I, REEZNKHD —F
AT AR — R
i 1 1R SR, BREIL

X205, EBHRIEN
BrJAd HocMEB AR R TLE ML

MR BT, S5ENT—
HRET LM, S FRK
EBTAZBRE LR,
258 ZME R IR I
B. ARADQS AT SUBE.
B5EN D8]  Turboi9EFIIA
RNTCLBEA, RFREBX10
//ﬂé\%o

42 A= ’
= == (= .

RMENEE TR EEMBRARCINEERE
B HE i 7= 5 ZXONE 5800

200942 7, O 45E IR T — RO AR 3% A Tk U B2
iCTN Je J 47— QA 751 AL 1% 45 ZXONE 5800 4% £H 2009
EEEPZIELS.

ICTN AL 2% W fif ok 7 5 1 1) 4% Bl 1) 465 TP Ak 18 il T 4=
Wi E, MG 7GR TE T RO HRBEA,
SR FH T %00 o 2 5 e 2 0 BE AL, A T A AL Sl 55
RSBl b, 78430 A2 R K BT ol 55 1) s R R EESR . iCTN
fiff- Ry 2 35 B A2 8 B e RO 55 K R 1 Rl E L R TE &
Iy X 2% A B 3 0 e R R AN TR] R B B, DT G T A A1
W Kz iz B A R AP R .

ZXONE 58001 2y iCTN fif e Jy 5 9 18 i )™= e , € 62 T
WA 0 2, I AR TR T 3 4¥ SDH L OTH . WDM |
Gy AFE Z PR DT YR e R A8 U0 A% 0 2 I 45
Aok, B 138 B R M 2G/3G/ [ ) [ LTE/FMC i 3

A S 4 BR 40 56 14 38 15 i DRy R BRI RN O AR 1 o
IRF 2z —, % R ) DLk B T A% R i B
8. 20084F , HH 2L AR T 58 -6 B WAITTA £ R 26 K

D:\MAG\2009-04—-84\F3 . FIT——5PPS/P5

B TR T IR 35 W 3L b, P 2% E N ik RPR R D
U5 GE AR A% [ By TR B 23 (IEC) A K& 1 Info Vision K%

T8 Xt T 45 1 A e R 220 e R fge R A T
B, % RO W 4% 7= B T2 R BRI K BT 9E
Ak U B v AR S DX 90 2 A [ 5K 1 250 2 A4 15 7 T
% . #HOVUM 08 Q244 , Hh X4 OGN 4% )™ i ZE T )
Uy 550855 B WK 5 =, V& S A7 3 1T 7 10 0 [ Eb 3% 5ol e bR

¢ 3E L AN 58 5 {8 [E B {5 T-Mobile 5 1EX &

200942 F, w24 IE IS B B K R Bhis B R 2
— P AR R 988 3 12 W T-Mobile 25 5 T GFA & 1F
PR T AR W 5 T T T-Mobile £ 2l e i1 Iz 55 i
4 T AL AN H R B, XU R R U A S B RO BT A T
ot i SRR R

Hh e TR e ) R s R T A R
J& 2% 7] T-Mobile & J 8 45 % R 4F ik, T HL7E i 25 19 JL
ANAR IO EERRRE TRKEINR . O 7 B
oG AR, b %E IR TE B R B TR AL, LUK 55 T 1
Il LA A [T 5 RS Bl I 4 A R

P ENESN

Apr. 2009 Vol.15 No.2 20094F4F SBIs% 5828




