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Abstract : For the drawbacks of effect instability and solution quality dependent on interval widths of uncertain parameters in a reported
micro immune optimization algorithm,an improved immune optimization algorithm based on the immune response theory and interval a-
nalysis is proposed to solve a class of nonlinear interval number programming problems. The phenomenon of getting into local search can
be avoided when dealing with high—dimensional or multimodal interval number programming,depending on the niching strategy helpful
for the diversity of population. The elitism strategy ,capable of enhancing the evolving ability of population,is adopted to guarantee the
convergence of population and the high stability of the algorithm. The ability of global search can be achieved by locally disturbing low—
quality individuals. These make that one such algorithm can effectively seek the optimal-valued intervals of optimization problems solving
with high efficiency. Relying upon multiple kinds of benchmark problems and an engineering example ,comparative stimulation results il-
lustrate that the approach has the prominent advantages of optimized quality, search stability and convergence as well as the potential use

for complex interval number programming problems.

Key words : nonlinear interval number programming ; optimal —valued interval ;immune optimization ; non—nested optimization ; multimo-
dality

0 51 & SO G USRI, A0 A A 58 4
SEPRERE R B AR RO e A T BR XSS R AT A A A AN E LR R X SR )
BER DR 22 R 2 SRR i i AL IS AN E S RO L) I, FOR A 1

i B HE:2014-10-30 &5 H#3:2015-01-30 P 2& H R B 18] :2015-08 -26

ESTE . ZHF 554 (20125201110003 ) ; 5 H AR =54 % B H (61065010)

TEEBN B = (1986-) , % WLAF5T A WF9E 7 0] A Be b s sk &t il R VR, 2082, 14, o 28 0, OF 52 O 1) R 45 W B e 505
20 &b

= Heo

P £& AR Ik « http ; //www. enki. net/kems/detail /61. 1450. TP. 20150826. 1556. 040. html



9 1

IR SRR ORIV BE O AoR . BRIV S Il Rl 1k
i s 3D TR AL A, 2 1 ) P 550 eR B0 et ol %2
SR B AR A ), R 5 it 35 kAR A
FREFAL I ) ) e P, AT o, DX TR ML R0 5% 4k
B H AR DX TE AR B 57 5 AL RE AR5 1 D B A5 L,
ANE T IS A BRI W, FEIXR]F AR T, X
[) FHE  AL TE I AR, DI -3 A B ST A
FR A A A T BL A 348 TC 55 ik 19 03 A e P A T SR
A BRA DT ik i A ) %8 . SRR B ARIELL
P DX TR EROU 0 79 5 O B0, 45 A5 B 0 B 5 Y BE SR i
B B EE R L AR AN EE R vE . pRBGE s
2RI FH P 22 D) 4% g 2 8 i o =3 X (I H A 20
PR, 1 R R S A B oK A 5 2 A 4 fg i
SR BRI 1k SMIC AL R o Al SR R R
PR AR, T N DAL BR AR A 55 2 i B 00 A0 7 P A 7 e 2 fi
I EIN SR TR (=R I R 1B | 2R P e
[P A by S P R H B ik B AR ) (HL ik E AR AL
flfgsR R A AR S . b, FE A G5 H
SN I AR AL IR B R AT B I A
TR R H R AR 352 2 B2 A7 B TR i &5 A U1
SE SR DX ) B0 T R 5 T 2 | b T P A9 AR
MM, Karmakar %57 i B X )85 v d0RE A2 8
DX [ SRR 7 1 A s e 1 0 B s R Sl ] S S T 34
TR T E SR A RUR B IR T 5 5 2
2 e 1 [ R

5 AT DX TRDESOR R — o 5 e Ak B ) AN A
PR ), Ha S R B v, R R R, BT,
I RAR AT N Dt 32 S5 H i GRS e pt
PR A A8 2R I 1 e A A, S AR T R k£
A A R R BCRARAG IR X, ] 2, X 2:AT)
SRAFTEA D BRI ) 1 FER Z AR 1 o, Sk kAl
R B MAR R R REUE R BRI, BT,
SCH G /N BRGSOk BR 0 SEUARL $ b etk Y T A
FEAE AL (Improved Micro Immune Optimization Al-
gorithm , IMIOA ) , F&T 22 Ffr 5 7Y (%) i 285 A o P 3 1)
R T2 DX T O K Tr) R LA Tk g 45 B 2
VLA IR BRI S R R AR R M A
WACH

1 EFEHRSEL
1.1 EXEE
BEMANIXIEIA = [a, ,a,] FIB=1[b,,b,] , AR
B AASESR EATT 020 A5 S w43 SRR A s i — 20 A b
FEAE, AR BATRR N A =< ag,ay > FIB =< b,
by > o i, a.=(a, +ay)/2,ay = (a, —a,)/2,
FE X1 X)L A RN B (1 IX (0] 5% 2 A 5 22 L

R R B AR X RO Ay i 7R S g AR A Sk - 103 -
W
A < Boa. < b.,ay < by (1)
A < BoA <, BA#B (2)
d(A,B) =max{ |a, - b, |,|a, - b, | (3)

1.2 @@k

RN 5 H AR ARG X TR -

(P.)  minf(x,u)

T, x APKE, x € D,D AR AR IX
W u MAFIESEIN S, u = (u,,u,,,u,) € U,U
B R A R XN f(x,u) T x Flu S A
PREL; 1D

J(x) = minfCx,u)

F(x) = maxf(xu)

HESE R AP BN, () S () SR 5 ML
1E D EIREIENRME, ek £ R L RRLS
£1RRE(P,) BRI E L e D fl
5 f(x) () FE o AEFIRAEIRAN B (") = 7,

) = R x RIRE(P,) IR R R
S DA T S Al S T I ) M

(P) minF(x) = [f(x) f(x)]

SR AR A [ R %) DG B 2 — SR A AR R T 45 LU, 7
I, 51 DX [R) 32 B A A S, B 45 5 X [R] A PR AL
G(x) = [G"(x),6G"(x) ], Ff x X 32 y , iC4F «
<y, G (x) < G(y)o FTI GIAMBI(P,) i
IR .

EX 2 w7 e DFRNRIER(P,) B B, A
fifEy e D flifdy <,x" .

AR SCHR 8 T A I, L (P, ) 1) e A i A0 S )
(P AR, RZ AR, B, AT B ) (P,) >k
ARAFIV R (P, ) (IR AR . SR, o) 0 ( P,) & —Fh £tk
R BALE, PP B — MEE# » BT, 3
TR f(x,u) KT w ARG, B E F5 X 18] 5 1
7o A R XA AR S B ORISR . i,
— IR (P,) 1 H AR X B sk OC Ak )

(P,)  minII(x) =L /"(x) .f*(x) |

TERE, £ (x) () 3 EIR f(o,u) KT uH
SRR IR ARAG Y IX A PR B 22 A S o PR«
e D FRNINE(P) WA RUR A AFEy e D flif5 y
<px" o SCHR[8]EARAFRE (P,) 5 M (P,) Z [FIfF
TEANF R

EHLLY,

(1) R (P,) MARIRER T =1z e DI f(2) <



- 104 - HEMBARS R R

05 &

oo = minf'(x) ;

(2) AR ( P, ) BYAT R 0 J2 )8 (P, ) B A5 250
H IihsZ Bl R R <, APESZELRY s 2 (P BY
FERIE

FEF R, ST R A ) (P, ) Y JEL R SRR
AT Bk i a) R (P) WA U AR T 3R AR B
<, W T & mE(P,) WA SRS, JEm i A
FEMIE(P,) (T ff, X & — 4 TR 1 A 3L
A RRAE T 6T R (P,) | DA 8 A 1) S A
e A FH DX (D B30GE 5PE Jo AR A5 L H bR X (R, B 7E
B ()81 P, ) A RE S, A 55 AR A8 AR 32 0 2 )
(P, ) BIA RO AN E HARE R R 5 B f(x)

Fx) o AN LR o AR B R T S L R
(2 — 3k P S IE

2 HiEmR

XA (P, ) K P S 25 8] D e 4 3 A 40k i
TR (P, K AN S 801 e i BRUE %5 (8] U
TR T 20 3 5 0 A R R Y SR A ], IMIOA
SEIE LI W IOA A A 1A T 07 455 ik A7 el ik AR A5 Y, B
I /INA: 353 07 0 O 5 L 8 2 T B A 1 B )
FHART PG A8 S 22 U AR AT A 8l 5 51 ARG D5 0f BR S
Bij 1SR R B4 . IMIOA RN F .

Stepl : U & 5 3CHR [ 8 ] AHIA] 5

Step2 : KA A1 (P, ) HYAT B AE -

Step2. 1 ~2.7 . 53CHk[ 8 ][] ;

Step2. 8 A& ¥ Step2. 3 W BER €, K43 h 45 T
D, MMEETRE D, ,ic D, FIBER M,

Step2. 9 : TRAT e UL LR A7 SR W, MR 48 =X (2) Fn v
D, YT

Step2.10:#5 M, < N 00 D, iR A PG 28 5 |
FEAAE DX T B02 B SO AL B AR X E] 4 D, h R4t
5 R IEPURA G RREHE ¢

Step2. 11 : fif BT 5] 1 K LG BE 25 R 1 242 o,
X5y ¢ R R (2) SRS R R
HIBLIARS D, THEISUARR BB N, BIREE C ;

Step2. 1245 N, = N, WARHE 25 Br iR iy H b X 8]
rh s R A PR R B T S S PR R R B OF
M C BB B A K N A BUARM SR AL
N, < N EEHLZ A N - N, APk 54 vk
R EFRXE SR IG S C TP PTIRM BUREA A, 4 M,
= N[ RS B B D, ThICARBUIR Kbk
TR PUARR R N A A,

Step2. 13 [R] SCrk[ 8 ] FY Step2.9;

Step3 ~5: 5 3CHR[ 8 JAHIA]

2o DL E AR IMIOA 5 wIOA 1) X 51 44 #8878
Step2. 8 Fll Step2. 9;Step2. 8 1 /NA= 1% i 55 BT AG 3
BB Bk i R 2% B S A ), ELRT PG A8 S 0 F R 52
M IMIOA B3 A% BE PRt P b B 32 B A )
WIS E O(pN + N°)

3 HEXRK

S fE Window XP/CPU/2. 50 GHz/RAM/3. 00
GB /VC++FREE T #E AT, By J& 9 MriEny i/ Mb
T A Ay X T SR Kl (v A, 398 T £ B8 sk 4 0 3.8, i) it
AL B F IMIOA 5 EA (R MER 3 A
L IP-GA R e RS 1k wlOA R, HITE
T AR IMIOA TEfif e B 22 W8 IX. ] 50RE Rl F %
8 g FH =49 7 T P ARARRICR RO RIS R AT R
U = FR A BRI ES R 103 %1 F IP-CA HISMIEAL
IR AG I 19 55 K 3% AR B30 R 200 AT 100, oAt

ma;

ma

3.1 WK EA

W SCHR[11-14 119 9 TR A0 3 bR 0 R AL
H AN A FE S HUE , R39S DX £ 3l
[ f, = fy o FHF K X i) 50K X [ 8 A A e 24K
S T AR A Ak R R ) 2R B 4t 3l PRt 45 T A8 Y e
it 5 D R A A A ) R e P A ARLT] Rk 2 i 8 1Y)
AN E H AR RBOC T IR 0] i A 2R T P ek
P YRR SRR R, LSO S (0] Y AN E S 8 sl i
K BRI L s i ELA R RO
3.2 HEZERILLERSH

IP-GA , uIOA 5 IMIOA K fi# LA b 454~ 3 7] £
30 KZJa , S BRI gt a5 Rk 1 PR,

ZARZNm T UL =R L AT N RRE . AD {E
FH . IP-GA KA LA L [ B i 4 ASTRUEL (S LS f
fo) BE E A R AURA R AT E |, T AR B A 5 PR
WA 225500 5 [RIRE , wIOA SR LA 340 ) f
SEIRIBLG, S T 28Rk 1 AR AR 1 J5 2 30 3
BEK SR, IMIOA AbBE LA b BT A5 [n] BBURS A FE 1 A4~
TR IR £, 00K A D7 T 0 048 RO K AR 3 fh (7]
A S ) A M R Bl T ) IMIOA fiE
ARUEFRLL F X AR )8, AT A9 {H R W] . ulOA
FIMIOA HAT FHIE WA TR0, B TR A DL A~
TR T 7 F S8 TR AE 0.1 s 32.0.27 s Z[H],
I, BT RSRARBCRER . J35h  IP-GA JIr s - 1 i [i]
FE 18 s & 32 s Z (8], 5 55 AP RP AR Ik 1 IHA T 50 S
VIS5 % 7 | S Y N W A R 3=V 8
it 52 2% DX [E O [ R,



559 1] R A SR B F b DX TR OS2k B S e A A SRk - 105 -

A1 -F¥HBARRE JEH feiZ 470 69 it 4 R

IP-GA wIOA IMIOA
AM AD AT AM AD AT AM AD AT
fi [-132.5,-105.8] 69.45 30.7 [-202.5,-172.4] 22.25 0.131 [-200,-174.9] 24.75 0.158
£ [-1.122,-0.864] 0.037 28.9 [-7.776,22.92] 15.18 0.138 [-1.154,-0.912] 0.038 0.104
5 [-5.912,-2.961] 0.812 31.4 [-2.56,-1.153] 2.719 0.111 [-4.84,-3.32] 1.528 0.137
[

4
~1.401,-0.491] 0.053  28.5
/s [0.156,3.412] 0.405 28.3 [0.120,38.46] 17.33 0.14 [0.283,1.796] 1.277 0.101
fs [1380,2513] 1.9e+3 21.6 [0.044,0.078] 0.061 0.159 [0.017,0.024] 0.020 0.267
f [2.4e+4,6.2e+4] 4.3e+4 18.2  [3.671,8.806] 6.238 0.169  [0.151,0.3]  0.226 0.156
fs [0.224,0.738] 0.481  28.3 [-0.482,0.472] 0.022 0.143 [-0.435,0.450] 0.057 0.178
/o [5.482,12.92] 9.201 28.3  [2.67,5.738] 4.204 0.158 [1.107,2.381] 1.744 0.132

0
0
0
fa [-1.426,-0.512] 0.043 0.128 [-1.3,-0.527] 0.113 0.104
0
0
0
0

EAM &R 30 RIEATJE 3RAF09 30 AN BAR R Al 69 £ 5k B IHME S A ok EHMAM R A R 1] ;AD R AM Ao ik AR R R 69 3B & AT &
TR0 3 E AT (s)

3.3 MASRM—TRPEERERNLIZIT £ P =600 kN; Q =50 kN; BIKJE L =200 cm, %
SCHR[15] T 45 56 T 1 180 9245 3+ [a) B30 A X A 4 FESH r B RS T B9 (8, BN 0.05.0.1.0.3 F10.5,

HLA 7 i B ST R W2 1) R Ak Al 249 5 X ) B0 R
mm¢w=Pﬁ+ TFa AT, 0 T LA = B 2 SR T3 ) 30 K,

<7 77 48EI AW 2 MGIHEE R, fE, R T AD MfE

5 000 i fty 57 PR 7 T 1 A 2% 2% 1) 0 1y B B PR DX i, 95 2
%m<%_mma+%%@+mﬂ4ﬁ%&) SR L TP-GA 1 F-HIE AT IILE 21. 14 s 247,
L nIOA Fl IMIOA Mz 1T AI#E 0. 11 s A2 47, K, 5

PIRHSEIE A AR = AT RLR . T340 B r BO3E K,
wy uy AR RO M R A MEBE R, 24

2x,u, + uy (g, - 2u,) < 300

180 000, N rE[0,0. 1] F P A, LA 1 = i 2 B 78 AR 4

Gy = 2up) "+ 200 (e + 3, Gy = 2u,) ) By RasE BT Y r 0. 1 I, TP=GA 1 wTOA fi7f
15 000x, e e 10.50] S SRR D50 TR B R T 2 5 Mk 4

G = 2u) uwy + 2wy ’ ST B0 1 B ) 5B M e (0,0, 5],

x, € [10,50],u, € [1 =r,1 +r],u, € [2 =72 7] IMIOA (RS u, u, FT7E X H] (4 55 5 50, 48 &
Hodr | x, x, MR u, u, WANTRE T r MR BRI E

NN E B I A AR A [ E =2%10" kN/em’;

K2 BRI BAFR ML P EAL A T3 EATH R KT R

IP-GA wI0A IMIOA

min max St. Dev AT min max St. Dev AT min max St. Dev AT
0.05 0.017 0.021 1.4e-6 22.3 0.016 0.016 1.8e-10 0.11 0.016 0.017 3.0e-9 0.10
0.1 0.017 0.023 2.5e¢-6 22.1 0.016 0.017 1.7¢-9 0.12 0.016 0.017 2.1le-9 0.11
0.3 0.019 9570  5.2e+6 21.1 2.0e+3 6.9e+3 4.2e+6 0.12  0.019 0.019 2.6e-8 0.10
0.5 0.022 4647 2.6e+6 19.1 16 256 29470 21135 0.11 0.025 0.026 5.6e-8 0.10

TR K ] R FH 591, 15 B 25 R R B . I B 4 &R K

4 HRIF B BT Be AR M A AN [R) A Ak ] A8 ) e FIL i
E1XF wlOA FA7E38 R AT e AR g 2 6 E X

RO A AE A AR S R 0 % Bt AR BEXE:
R B X A R o 7 2 1 2 B R AT B [1] Okada H. Pafii(:le S\./varr.n optimization wit.h interval valued
IO T RN T e
USRI 58079 0 BT 5 0 T oy,
WA BATT T SHOD WA B GHEACRETTIR (o) BT b % W T REONAY R KRR
RS AL T wlOA TR L, fEBh 2R (F#% 110 )




- 110 -

HRHLE AR S LR

05 &

N E] Web SURTTURC Y, 5 HAD Ty A0 1 0 e 1Y
EAAET B e NIZ 48 F P RER U5 R 248 AT, I P
TR AN S B — H P 5 O AR MUK H R 971
RUBERE, St T ART1 B2RE 2, 5144 K - means
AR L, $ v T SRS o R AR s B e,
e ) UCPM AR B 7R BLSC H AR AR RS 56, i BB A
Him Al iAF) 95.56% , WEFE R, R AT H P s
()R PERY ARTL SRS 5 RR 6 X JH P A 2R 26 IR HL
XoF SRS S5 04 FH P A T Ao 6 8% 7 (R UE 258 2 ME R 2R I T
P& BEAR T LR | 505338 5 BE IR A R %

SE 3k

[1]

[5]

Zong Ziliang, Fares R, Romoser B, et al. FastStor: improving
the performance of a large scale hybrid storage system via cac-
hing and prefetching [ J ]. Cluster Computing,2014,17(2):
593-604.

TR R B BRR S BET Wik R H S5 1 18 R 19 4t
SRR [T NGRS HLR S, 2014,35(6) -
1286-1292.

SROTII, BRI, S BT R Web SUARR TS
L] IFRHLRE L2014 ,34 (11) :3144-3146.

PRICIE ey, 5% i SR T P SR 2GRy Sl ko o 46 4
HRIEL)]. LR, 2013 ,36(2) :349-359.

Dr A K, Jayasudha S S. An efficient cluster based web object
filters from web pre —fetching and web caching on web user

navigation[ J ]. International Journal of Computer Science Is-

(6]

[7]

[8]

(9]

sues,2012,9(3) :483-489.

Liu Qinghui, Solis — Oba R. Web prefetching with machine
learning algorithms[ C]//Proc of international conference on
internet computing. [s. 1. ]:[s.n. ],2008:142-148.

Wan Miao, Jonsson A, Wang Cong, et al. Web user clustering
and Web prefetching using random indexing with weight func-
tions[ J]. Knowledge and Information Systems,2012,33(1):
89-115.

de la Ossa B A,Sahuquillo J,Pont A et al. Key factors in web
latency savings in an experimental prefetching system [ J].
Journal of Intelligent Information Systems,2012,39(1) :187-
207.

N 2L FE T R AR Web H 2 SCIRE I 14 1 =042 48
TS D], BB B R 2013,

[10] AR e, kg3, Bar . — Rl TAE XA M 9 i P 4ok

BRI A B ik L], HEHLR IS ,2012,29(5) : 1799
-1801.

(11] AR5, Wit M. (L & IR 554t 32 2% FH P2 47 AR B

PRI, BN ,2012,32(2) :322-325.

[12] WBE22,% B ETHRER Web 2 i UR I

[13] #k 2%, L, 4

(1], HEHL S5 %A% ,2014,31(2) ;283 -286.
& ST U R 260 Web &L
BIWFSE[T]. BHFEAR 5 TR ,2014,14(25) :272-276.

[14] Ban Zhijie, Wang Sansan. A framework of online proxy-based

web prefetching [ J ]. Web Information Systems and Mining
Lecture Notes in Computer Science,2012,7529 :610-620.

(&% 105 1)

(3]

(4]

(5]

[6]

(8]

WTTEE BRI ] 157 127541 ,2010(3) :451-456.
B PR R R T X (R AR 17 1) 4
SB[ )] LR 5 KR, 2012,22(1) :246-249.
Jiang Chao, Han Xu, Liu Guirong, et al. A nonlinear interval
number programming method for uncertain optimization prob-
lems[ J ]. European Journal of Operational Research, 2008,
188(1) :1-13.

Jiang Chao,Han Xu,Li Ding. A new interval comparison rela-
tion and application in interval number programming for un-
certain problems [ J |]. Computers Materials and Continua,
2012,27(3) :275-303.

ECA S T W E B YA S W R B B iy =R e (PN T E | 323
PRI DR b 9 0 LT ]. 5 5 45 1,2006,35(3)
314-318.

Kamakar S,Bhunia A K. An alternative optimization technique
for interval objective constrained optimization problems via
multiobjective programming[ J]. Journal of the Egyptian Math-
ematical Society ,2013,22(2) :292-303.

TREUE B AR SR L DX )OI ) 1) e e A B
ST (0] PRI S R R 201451 (12) :2633-2643.
Moore R E, Cloud M ], Kearfott R B. Introduction to interval

analysis[ M ]. Philadelphia; Society for Industrial and Applied
Mathematics ,2009.

[10] Ishibuchi H,Tanaka H. Multiobjective programming in optimi-

zation of the interval objective function[ J]. European Journal

of Operational Research,1990,48(2) :219-225.

[11] Bk 48, 0Roris. has/NE BT & 5 e Z R B i1 vh

P[] B R4 . A SRFF2#/T,2006,34(5) 684
688.

[12] sgAlde, wofse, br  #E, % S0 m Bt Ien B & /N

BB AR [ 1), AL TR S R 2011 ,47(9) 48—
50.

[13] Kwon Y D,Kwon S B,Jin S B, et al. Convergence enhanced

genetic algorithm with successive zooming method for solving
continuous optimization problems [ J ]. Computers & Struc-

tures,2003,81(17) :1715-1725.

[14] Wrosfe B RAT, BELLIR. —FhElcak iy T 2 1 (8 s 4R Ak

B AR e BRSPS [ )], BRI 5L, 2010(3) - 14 -
17.

[15] Jiang C,Han X,Liu G P. A sequential nonlinear interval num-

ber programming method for uncertain structures[ J]. Comput-
er Methods in Applied Mechanics and Engineering,2008 ,197
(49) :4250-4265.



SRR B AR R TSR B B R e B AR B [HGREE ..

{E#: A¥r, kEP, LT Cai-yun, ZHANG Zhu-hong

== e A2, LT Cai-yun (BUMNREE BB REGFLF MG BEARWIIUI, 3t/ ik, 550025) ,
gk YL, ZHANG Zhu-hong (5t M K%% KHE 515 B LRt Bt 5fH, 550025)

W SR A 5 R ElsTIE]

YL A4 Computer Technology and Development

o, B0 2015(9)

FIHASCHER: FE . KkFHPE LT Cai-yun. ZHANG Zhu—hong SRR H A X ) FOM kI oy cdodt 28 S s A A 55000 L)
WIS S 2015(9)



http://d.wanfangdata.com.cn/Periodical_wjfz201509022.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bd%a9%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%91%97%e6%b4%aa%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Cai-yun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhu-hong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%b4%b5%e5%b7%9e%e5%a4%a7%e5%ad%a6+%e7%90%86%e5%ad%a6%e9%99%a2+%e7%b3%bb%e7%bb%9f%e7%a7%91%e5%ad%a6%e5%8f%8a%e4%bf%a1%e6%81%af%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e8%b4%b5%e5%b7%9e+%e8%b4%b5%e9%98%b3%2c550025%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%b4%b5%e5%b7%9e%e5%a4%a7%e5%ad%a6+%e5%a4%a7%e6%95%b0%e6%8d%ae%e4%b8%8e%e4%bf%a1%e6%81%af%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e8%b4%b5%e5%b7%9e+%e8%b4%b5%e9%98%b3%2c550025%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%bd%a9%e4%ba%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%91%97%e6%b4%aa%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Cai-yun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Zhu-hong%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_wjfz201509022.aspx
http://c.wanfangdata.com.cn/periodical-wjfz.aspx

