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Abstract: In order to solve the security threats that dependent tasks scheduling problems face under the
heterogeneous grid environment, this paper takes into account the inherent safety and behavior of security of the
grid resource node and the reliability of measurement functions in the grid resource node. In addition, the behavior
in credibility assessment strategies are also constructed. In order to establish the subordinate relationship between
the security requirements of the task nodes and resources security attributes, security benefits of the membership
functions are defined. Hence, a grid task scheduling model for security integration is established. On this basis, the
requirement representation model and the grid resource topology model are defined; thus, the models of double-
objective optimization of grid task scheduling are proposed. In order to solve this model, the definition of depth
values and the sort of coupling is introduced when dealing with the constraints between tasks. A particle evolution
equation is re-defined and re-designed to consider the specific characteristics of the grid task scheduling problem.
At the same time, a selection strategy is defined, based on the uniformly distributed vector and concentration of
particles. Thus, this paper presents a multi-objective optimization of grid task scheduling particle algorithm, and the
algorithm is proved to be viable by applying the relevant knowledge of a probability theory. Simulation results show
that compared with similar algorithms, under the same conditions, this algorithm has a faster convergence speed and
a better performance in double-objective optimization.
Key words: grid computing; dependent tasks scheduling; security integration model; double-objective
optimization; evolution equation; uniform distribution; discrete particle swarm optimization
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Fig.1 Architecture of grid resource task scheduling
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Fig.2 Model of grid task-resource distribution
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K
L(GK):max{L(PS)}:max{ > L)+ Y, L(ES)} (10)

e~ (10)H:
o L(P)FFNE T-RAG(FIFRE G) P HER AL Ps M T 52 S, B D5 4TS, (I Ta) 18 9%
o L(Es)AMEAT Py th ) BAR AR I 0], AT 55 g0t 20 BT BCRIHEVR A WA L(Es)=c(t:8)/d(r 1),
() NATS 1, A0 4 Z VB AR d () 2 RV r, R 1, 22 ) (3B RE
o L(VYANHER P PR AU AR AT ¢ A BC RS IR AT AL L WA L(Vs)=a(t;)/b(r,)+
ST(t;,7),ST(13,r,) AATL S5 ;AL RS 1 7, EARAT 22 2 R0 E RO I )48 2% 3 ) th A 50173 21
ST(t,r,)= Y., ST(SV'(t.r,)) (11)

kela,e,g}
Hodp A BT 72 0T 2 1 AT SCHR[301H B fi i) T 4.
TEX 10 BRI B EREEY). AT 55 O AR 00 I RE R 2 oy 75 SRABE RS L o A% 5 L9 1 45 M A 7R
2 A Ko 43 e R T R A, TR TR AN U TTAL(T,R,S, MAP), Fevf MAP Dy 73 Bie M 8 7 454, B MAP=
{map ,map,,....map,}.73 B & 5 50 — 04 map=(a, @), 3 ,a Lg% N LSS T n TS5 AR 2585
IR R B4 G (A B AR AT 45 DR 43 B B RO, @R B PURE T R BB S B B A e R I A R
Gt AT 55 P FE (0 b sl 5 FRAT 25 7 SR ABE 2R 5 8 051 40 b &5 R AL 2 T 1y WSt 4 32 77 8 36 A2 AT 45 T 4K i K
FRILIACT AL R AT 55 10 1 35 K P85 RIER A5 1) 2 4 200 i T B e .

A A R s T
min : {L(Gy), 1-S(Gy)}
s.t.me—ll 0,1,...,n—1 (12)
c(t,,t;) alt;)
lpn)= fr) 2 g =Sty S ST

HAL LG T S(Gi) A IAK AT 25 IRT 18 B35 4 8 R 22 4 il 2, AT 49 9l R A S (8) FI A S (10) 3k 45558 1 AN AAR
WA AT 45 AL B 1 A BT A B Se i, 28 2 DN R SR L AT 45 AT I’ o< &

5 WEtrBHHTEER

5.1 PSORy#HLAIE
FRUERL T RESVEAE Jy— PP 3L T RER A 10 4 R DAk BEAL B3, © Rl Y BIAS [R) A, He R4k 7 72 ok
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Vi = oV + cirand (pbest' — X') + c,rand (gbest' — X*) (13)
X=X +v (14)
A v ki I, o R PR, B ¢y N2 ST rand 9101 B BENLEL AT 2SS ¢ AR — ML f#)
LB —A n GEFEE X] = (%, X050 X,,) FR1E PSO 1 I A3 AKX AHAWIER, A X et il
R AR 2 T (13)FH 2 2 (14) Hr 1 8- d 8 Ay 2 2500 B0, T O T 8 P A 12 2k 2400, DR bR v PSSO Ti ik AN RE LT T
YRS I T PSO ik M B A BRAE TR . 2 T S IR R e S50 B RN 43 A X S AL 2,00 T I A PSO KA R
JEE i 00 20 0of AT S0 S S X PR AT 55 U JE ) BT AR R, 5 5 PSO 11 AR Ji B S B30 40 77
A1) TR S ) ) S RV REAE AT TR T B Y D 5 AR5 (2) RTINS SR ) T
AT T X(3) TN MM RI T2 B EHH 7.
52 4% 5
AT 55 8 52 1) LD e €8 A4 G R T XA AR 20 ol AR S35 U 5 02 o i 880 025 5 22 ) A A0 7 P 1) 2 G R 7y =X, B
TR FAE 55 v FH A TR e . 1 1 3 T 7 49 m AN P MG AE 5578 m A S R 15 B ) — AR 0 8 i TS 7.

[ln] [

T

Fig.3 Sketch diagram of grid task-resource coding
3 AR AESS- B g Y s

T 3 o0 1 RS AR 55 WG 5, RS AR S5 4,003 FE 2 B B U G 5 AE ™ 2R AR 5 R I 5 — AL o B 9
G R BHL A (0, 2 IRy R BEAAE AR AR S5 ¢ W BE A AT AT AN W (10 3% B 5, P A e DA — e X 1
AL G B I G 1 2 75 A 55 U7 S ART RS N (H2 4 PSO AT FEANRET T LR i gt 05 Ko 1)
FH 2 % 75 2K, 6 20K 3 i R 5 AL T R
53 f# 3

TEREAL = A — AN WL 4 A S5, 20 400 2000 IR p1 T T 55 2 IR 249 T 5% 3R IRA7 A8, ) T IS 281 [i] — o) A %
TR 55 06 2505 18 AT 55 2 TA) A8 460G 28,70 T AT e 3 T8 10 AT 45 - 1) P K I ) 45 AR, 28 R A 2R B IR % L TR
B RS I 5 20006 AT % DAG BT HLE M IC R N T e 20 T W — A Bk B0 1 74745, 108 R S E AR
SR IR AR /IS BT S AT 5 98 B (LA () IR, S B 5 i B DR G S AT SR DR 5 R A [) T B AL 328 B i
AT M % P A HE 3 AN DG B HE P I HE IR U
53.1 EEAT

TEARRS A 18 1A 45 - 0 R 43 T B o 8 6 A 55 PR R T I A i il A2 A 55 181 R AR 45 TR RO 06 2R, DAL T T At
B IR 1 R R R

T P8 AR 0 e AT LR e e 3 ) — R R U AT 45 1) H ISR B 5 R P A v A 3R

level(t,) = {0’ e
! 1+ max(level( parent(t,))), H:Ath
o parent(t;)iR [0 K& TAT S5 £; T i 4E S max(level(parent(t)))) iR [P & 1, A U & o0 BOA 5% KR BEAEL Y
AT IR AR R IR R BE A B X AR AR [R] 0 % 08 98 L I8 AT IAT 25 )5 20, 3 o L3 J2 U0 B 4 it 0> 31 K 4
7 X FEAI S 40 8 iy AT 55 A S 3145 TV
532 SREKEHEF

TR FEAB AR [ 0 FAT: 25, B AT VAR FE AR 0% 2R, 1T LA AT AT 40 SR DUAT IR 5 AT, I v R i il 2
FEIL G K 05 R B I AR 3 T S B & 0 B HE Py B2V AT DU Ay b 72 e b 9 ) 0, 40 i S e i 42 K B AT 45 Y
RGOS E S

s
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EX N(EFZKEBERE). L4555 E DAG 1 ALS ¢ I CRE G 01 BE CS(t,) A I B AR 1A 10 i) G T A
EEHE N IEPNI S i RtV 1y o A W
CS(t,)=FCS(t;)+BCS(t;)=|Pre(t;)|+|Sub(t,)| (16)
SErp FCS(t) 0 BCS(1) 73 51371 1 1A 1) T SR IRAR 5 58 S A 17 Ji5 ST 73 588 L Pree(1,) M) Sub (1) 73 5300 ¢; TR YR AT:
FEEG GRS
54 RFHUFTEMEHREX
BT BB n YR 1B X=Cxr,.xy,.00) 58 RIS I I <opsm FoR S5 i MES IR T 8 Lo T
R 5 SR AURL T 7 B HE LU € B 1077 KRR, 3 B0RL 1 AR B R A AN i 2 bR AR 1 B R A6 7 R ST
EX 12, I EAH BN 45 R 8 VAL AT 5“0 RN B MRiE B B AMMANAA pbest; FI 2 JRjHRAH gbest
o 24 TORE 67 B 1R 5 W R P FH R R, He s Sk
Vi=pbest,0X=c\xh(pbest;, X)) (17)
V=gbestoX=c,xh(gbest,X;) (18)
o er,e0 WA R T (WK 2 BRI T); BR B h(Xpbest) i X 0T pbest; % SJBEAE, 3L X, 0] pbest; 5 j 45y 27 2] i
A
pbest, , if p; < rand (") (19)

h(x, ;, pbest; ;) :{ else

Fortpr AAARRAG pbest; XF 4 UKL 5 52 WA BEBE A S 80 rand () A3 10,1718 O BEHLEL X, X 42 JR ARAE gbest (1172
BAERLL

EX 13, AE S INEE S S TR F AL B MR 3, AR 3E T ASE KA EL A AT S @R AT
i is 5,30 E SCh

X=XOV = @1, Xy @V Xin®Vjn) 20
B ) — 2 ), L A R (21) 349
Xy =X @V =swap(xy,vi)) @D

H 2 R A2 S PR AR T e P 1 2 S A L ™ 2R P8, 15 A B IORE 3 b B 10 22 A1 3 6 S0 L 3 B Ry
WS ARSI T — AN ST Bl 3 B BRI LSS [ 1,m R BEAL™ 2 — A v e [Lm] JELEIAT n R A3 5] — A
BV E V= VeV v)) AE PR BN T E A% P05 380 A A T R K5 AR B 2 B, W] LU 245 1 53 BN )
TR A 1T HLAZ A sh B HA 5 By $AT HRRE A
EX 14, 7 AU 2 1) B VR HIAN AR EL A3, R ) 20 20 v S 3 2 ARG oSokr 157 16 16 7 3, BT s FRokE 7
TR E N
X=Xxeor,,
X=XV, =X®c xh(pbest,X) (22)
X=X®V,=X®Dc, xh(gbest, X)

55 EFHSSGBMRENAEE T

11X H LA 10 T TG B A e A0 A, AN BE AR 5 H AR AL 1) IS AE 4L € Gbest, T Gbest 1175 | FHEA T
R Pareto AU (W REAL T AR Hh R 3556 BB B AR W AR K 4 R B AT & Ghest $2H T —FhIE T35 45 A1
Te) 5 (1 1 BT ¥k

Bk BTS00 B Gbest EFEH T

HIR 1L ZIRSCER[33) P T g ANE AR TP S AT B W W, W T W= (i wan,
W) FAACGBRUNR 3 587 A — A gxom KB
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1 5 .. b
2 26 .. 2™

Ulg,m,b) =(ay)=|. . .| mod (¢q) (23)
g gqb .. gb™’

Hh,g=m+1,qg HHEBLARQ@I)G RS HFERA TCHE R LA g A B[R] U153 10 3 B, 1<b<q fE AT h 4

g=11,3CHR[34] 45 HH T X b AT AFE C" R A5 A i i P = (X, X P X = (s X

%zﬁgﬂﬁ+wJﬂ~mﬁ4ﬁﬂmx—4ﬂmﬁm:ijmﬂfé%%%ﬁﬂmﬁﬁa
W'={W\,...W,}.

IR 2. SRl AN Wie W X X 8 R(W)={AX) € Fllang(fX),W;)=min{ang(X), W W,e W)} } ,FI
N 2R BT R A4 Pareto HIT.

IR 3. WA A OO R AN B AL 0 AN B D I AN X Sk, 7 L AT B I — AN =k
f(Gbest), | Gbest=argf{Gbest).

Xt FAEAN KL I AR AR AR Phest REUUN R LA HE AT XE R o : 1) 38 FH 2 (8)FIA 2 (10) T B4R
T FRLT XA X R X2) # AR TGS OC R BB X 5 X 2 AL I Pareto 58 6 R VL LL
A2 DU) I 07 Ak 08 P s et e 39 A0 B R AT 2 0, R S /N 19 BTV RS 6 X 3 L o 32 495 1 ROE 2% 88 v L 1 IR B 11
WA

L2 RTIREE T

B 1A EXX X B ¢ RO I BT R AR R IR KRS 1 P IR R o A 1k
crowd(X;)=0;

S 2. for FF—AHbr je{l,2}

I=sort(Lj) 106 T PP T A BRER 7 AN F A o8 U /N 30K HE e/

for i=2 to N-1

Ili+1].j - I[i —1].j

crowd(X;) =crowd (X;)+ p— p——
=

G REBES TP @ MR j A H bs eé 2,

I g S5 A R IR R B
end
=2 N-1

I2]j-1M.j+d

f‘jmax _jrjmin

[N]j—I[N-1]j+d
fimax _f‘jmin

crowd(X,) = crowd (X,) +

crowd(X ) = crowd(X ) + !

End
5.6 BHMAITEELRE

H3E 3. XUH SR 0 W R AT: 55 1 B 5 0K+ B 509%: DPSO.

IR 1 EEEE M S EL G E R T B pop B KA Maxgen, b WA U A0 R0 B R+
WL 5 S = A UG BEAR pop(2),:=0,18 FH 23 20(8) FH 2 2 (10)E 238 I 5 bR 40 4% HE W) 4 BE A 1Y) Pareto S iR,
F HAENSNRAE S 1.

IR 2. ¥R T I Phest WB 9 MATNLE I8 VL | ZEAMBAF 4y 1 HIEEL Gbest.

SPRR 3. KR EORE TR R TR T BT R R

(@) 77 AR Ve, ¥ HAE T 240K T
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(b) 18 HPRLF 1Ak 75 72 20(20) S HORL 1 10 1 FE AN 75 B EAL S5 BEAA pop(+1).

IR 4. H pop(e+1) ST AN A7 it s 1

WS XS pop(t+1) T T ARL - 4E BT 5.5 15 TP ANMARRAE Phest LG AECHE N ST BENRL 1 (19 A A SR A0

IR 6. FUWT SIS L L S AT 2 15 AL, T SR W) 1 2D BB 7 e e 2D B 3.

BT, S AN AR S T BT R X H bR LA A& AT 45 Y B2 1) JUY) Pareto dgcft Al 5509245 1E.
5.7 BRSNS

i T U7 {# DPSO Sk Stk 4, 1 e 5N T EE A

EX 15, FRRLT b & WKL a 183 BEAL Rk 1 o L

P{EG(a)=b}>0 (24)

Hd EG(a)F s R F a RL B BT = AL ks 1 P {- ) R BENL A {0 R A AR,

SIEE 1. A5 OO H bt A S 2 G AN 4 RO 20 bR VL DU 1 WCSi 380 H bR PR i) 751
2RI Ly

(a) XFAMATI S HATHARLT a 5 b,b & th o 0 i B4k A2 vl 3 1

(b) FEESTH (o) 2 W1, BRI+ D AT AL T 1) T AT =R B RO AZE T I .

EI2 1(% BUEE). DPSO BLVE LU 1 el A7 Dt Ak 1 1 1 s e B . 7

SEW:(1) DPSO SL3E AL AR a 15 bb 2t o WA T AL T K.

BT e=(C1,Carn ) Rt a=(ar,tay. sty IL ) STRENTEE Vo 1 HIR 72 O AE — JEAY, AT SR ED i
LRSI, a2k ¢, MR ﬁ ]

1 1 1
Pmb{E(a)ZC}:m—l'm—l'"'.m—l:(m—l)” > (25)
[F I, B TR 2 53R p, o 1K a 38 3R A7 8 S0 AR T b REEE
Prob{EG(a) = b} = Prob{E(a) = c}x Prob{G(c) = b} = ( Pgl)n >0 (26)
m—

RITTAT Ik S FATLR PRI T a 5 b,b s o WL HEALTTIR T,

(2) THIE 20),I(1),....I(¢),.. & SR (). 9852 F, o1 DPSO S92 13 £8 S mis R0 B 4 1) 58 0 A w5005
PRIV LI D) R AL T 1T IR, GE T 10T HRE DAL T (T i, T 2143 1(0),
I, I(0),.. 5.

ZE5 (1)~ (2)nI%1,DPSO SE DNERE 1 WS EIXUH b 9 K5 AT- 55 B 1) ) 4 JR) B G A 4. O
6 FEXKRSMHESH

9T B AU A SCHE H 2 Ok P BEREAL 5L DPSO . A 3hE AR R 145 I S HOR M e Fs b T oF L 5 R A
FE T B4k BEAS ) 38 A% 511k (genetic algorithm, R R GA)P™I LU K iU ST (ant colony optimization, fi#7 ACO)E7
AT T 2B X LA BT
6.1 KEINEMSHILE

HTAEF XS S5, 7E Windows FRES N ET o+ BT WIHIFR T — A W0 UL IR B = AR b S
VE ERSEER R B VT DU ASE B 58 308 40 2H B I AT 55 T BE RSP B0°F 6 3k TP & 18 80 WS AT 55 I B R IR B e
AT RO AR 5 WA 925 2 i s A i 8 7 8, e T P DT AR R DBV AT A (U SR ) AT 2%
PR i b R A 8 R 22 A M YA T 4 i

516 A 0 SE6 PR35 7 A A Bt 2144 GridGenerator F14H 44 TaskGenerator #4 i, 3 /P, 21 44 GridGenerator
B TR R B IR 85 1T 20 4F TaskGenerator B9 7 A5 Ja M AN [\] () S #1545
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P ks BEUR 1) 22 e EAREAE ] SR UR M A4, BEURAS 5 A B BE 0D Bz A gin] R U T B Y O B A
SEME 22 7 b K, 404 GridGenerator 2% T NS5

(1) oz PRAS HR R P 9 A2

(2) @ BEPET m R AR K R T (o= 1) B0 5 e ) e A L ) 2 0 Y05 o B A7 o [ Ak B 50 ot 22
A I AR AE 6 T — AN BE LIS I @y, TR 1 40 21 58 ) IUE R [a1/ ayay o] 18] () — S BE LA T 19 4% 2R
B TP OB 43 0 R N A LA IR [R] pAY Ak B A £ 1R K/ A5 S AR AR TE — 5 IR ARk Y TR 2 N, BR1 0 T DR AL E P A v
A 5 VRS AT ST IS T Py i A BB B KN @y SREEAT R LAY AR AL B AR T 5 TR I M i/ I PR T R E T
PO e B v BT A PR Ak R B 8 ) AR — A 19 L P A X T PR R T R A P I 2 A
Kk, BE AL E I —AME @y, PR 2242 250 I BUE M [ay/ aan o) Z V) i — AN BE AL B0 IX AR ERAE 7 AN 78 40 2% e )
PR ) S ) M S W i e A/ K DL AS [ 17 AR AR TR SCORAIE T AT — DR B 3051 a5 o7 W ) P Ak 2R A 4 1
R BEPRTT R A GO — A G B YE R

(3) B TR KS B s e AL MR AL 4/ T DR T (8= 1). TP e 1 e ) P A D0 1) o T . e R0 2 oy o R I 22 Ak
PR AR AXE B 6 T — AN BENLIROE BIME by, TE U6 2 1] 110 194 264 % s 5 R SUAEL A [B1/ B, by B 2 1) R — N B AL S 6 T —
ANBENLECE B by, BEUR (8] HE 28 1) 22 4 G0 I BUE A [bo/ B,b, B12 TR K — AN BE LA TR 5T s e Al P AL, M s
BRI P AT VRN A IR P AT B KR 4 AN K — A AR T DA B AL ST R D) ) AT i B A7 N TR
HIECH B by ke P JH A T B 1 5 I I AL /2 K X1 7 BORAIE T 190 B 558 v B 4 ik B A7 B T P ) A i Ak 252 40
Pt B 7T — AN 58 PR3 BB PN A, R YR TT R (R B 22 A 2 v (R BE AL b 1A BRI 20 A R AL, 1K RN TR0

1 TaskGenerator H4E WA BV H AT 2550 AT 25 B K /N 0845 V1857 b S e P ] 49 380 8 1k 25 5t RO A T 55 1,
HEBSHUOEWT:

(1) AT %% b 75 58 AT %5 4L

() AT 55 BITEAR 7 61 2 5 AT %5 B W 2 H O Vn )y (09 10E 250 A5 BE LA i O UGS S 307, B i — )2 oh
55 AN B g x N IE A0 BEHLAE O HUE S5 78 SRR RS AT 45 R 06 A n A TAES IS ]
KB 43 v FE TG A T i T R0 e M TR AR 0 A 55 P e 20 T HL — ke U, T DR B v < 80 486 P A A0 B B 4, A 4
TR D L AR AE S A TR A LA S 38 v B S v o 2 3 DA it ST 3 AT ) G S 8 2> A 300 e kg % P A T L
2 MR AR B AH 3 AR08 /D 2R B 1E 25 2 A IR R AR AR R 0, SR I 2 B AL AR B0 6 3. 5 A0, O DR AIE 2R BT

TR PN 0 17 RURTE,Z0 sUOC N TR T /A D 0 IO 8 H 2 1 1 A, s in— A9 5 5 5
A 0 [T R E T2 R SR R

(3) SBAFF P EAR VL2 SOk B ANE 55 B v B A i v SR BB, SBOK, U WA 55 1R A2 HL I
R BRBOR S 2, Ul AT 55 o S5 B R RV 55 S Y o e o s A 2.

(4) n:AE55 SR TN IR TR 5 (= 1) AT 55 7 M VE SR AL (R AT 55 v S AR (S Tl o6 T — A BEALIOE 948
e MBS IV SR HUE N [of e ) Z 18] 68— AN BEA L AE W0 M 52 2% 169 N v, 8 T i A (7 S8 25 g 1 P 7 PR R 23 ke
SE T B HN AT 45 BURE IR R LUK S AR AEBE AL 8 SOIEHEAT 25 K/ ¢ (R EUAE. X )4 14T 455K U ML
A/ IR R 1 RIAT 068 T S A A 55, FG S A P ) R o 3 S b WA I I T AT 4 o

AT BT AT RS20 BT AR 2 s ) 2 80 30 o AR 4 S 8 2 T LARSAUL AR [R] 78 4 A9 R 358 K% P RS AT 55

Table 2 Parameter setting of simuation experiments
x2 IHIEKRSHE

Parameter type Parameter value
m 100,150,200,...,500
a 1,2,3,4,5,6,7,8,9,10
B 1,2,3,4,5,6,7,8,9,10
n 1 000,1 500,2 000,...,5 000
7 0.5,1.0,2.0
5 0.1,0.5,1,5,10
n 1,2,3,4,5,6,7,8,9,10
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6.2 TWHERE5HR

AR NE RS . PATRCEE . AT S MK, et ae e bn 20 SN A SCEE L ) DPSO Hik 5
WAL SR GA RWOR S ACO B T S5 43 17 LU IR, AR J5 T BEA BE N 2 2 IS B AR IR 5 GA & ACO #E4T
T RS R ER A A AT

I 1. BN S e R AT U B ) ) LR

S ) B A A T B8 UE S B W SRk RE R BAT R N SR S EL m=200,0=4=5,n=3000,=1,5=1 =5 W}
s g5 R 4 o,

o, 10000 £ 80000
g =
= =
g & 60000
5 8000 =
wv) G
2 o
E £ 40000
S 6000 = I
< 2 L
) £ 20000,
= Q
bt %
= 4000 ‘ ‘ & N
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(a) Comparison of algorithm convergence (b) Comparison of execution time
(a) SRS LA (b) AT I I LL

Fig.4 Comparison results of algorithm convergence and execution time

B4 SRS B AT I ) 45 2R LA

ML 4(2) T LG H,7E 1 500 2% AR 2 v i) i R K R AR Ak ith & 3 R 7 B DPSO ikl ACO ikt
BUEEE GA B A U il i 32 DPSO 7RSIk 75 T 2248 T ACO; AL 4(b) il LU HE B 5 Il AR ASE )
PR BEAN S HR B S AR B T e 1 B I 248 52 2 P K AR AR [R) 454% 0 . DPSO il ACO BE B AL T GA,FF
LB i RS PR R, AL AT I B 5. BRI b, D 18 R W S P 3 2 A SR AT 203 Jy T AR SC Y DPSO BiE#
B S o DR A2 R BRI Oy AR SCHR R ) BV R AR A R ) 2 R )R S B R AT R A ik T 0 R A T
a2 (A e 7 2 SR AR R B ) BN A 10 T 4 ) B ) I T LA AT T e 1 e SRl A2 ST
AT BAA S SE R R 4k B 2245 S AT B A 7 5k T ) P £ R DA

SRIG 2. AR IRBEANAS I BEAT A B, AR /T T Lk R AT 45 S M PE G AR A 1 0 T T i Lk A

ARSI 1 E B A2 2 T L AL TR 0 R P T RSO B T R T AR T R 2 A 0 ) RO I 5 (9 8% o
5 22 A T SE R ) AH [R5 0 PURS B FAT 45 B T8A U1 550 LLORT: 25 e ) k28 43 31 0k 8 B2 5 SR8 e 1 5 i) Y
b R BE S0 2 80 m=200,a=4=5; 1% % ¥ 52 58 2 B A8 4 Y6 Bl #=1000,1500,2000,...,5000,5=0.1,0.5,1,5,10,
7=1,2,...,10,4 a1l 5 .

75 PR PR SRR 17 DL N AT 55 A T S L 6= L AT 45 e M 1 =5 AL 5(a) T LU H B 5 AT 45 B ¥ 19 i AT
55V P A B2 Ak 38 hn, 3 5 )DPSO F ACO LT 38 4% 578 GAHRESI 2 Bl 5 i) RIS 1) 78 K, A 3480 1 483k 5t
W] DPSO B i& & KRB AT 55T FE 15 BN B 5(b)nT LA HE L 7E AT 45 08 > I, DPSO 3Rk A5 22 ATl i JE A AR, =
HANZEA 2 B AT 55 1088 2 LA A3 — D15 SR I GA SRA3 1 22 4 i B (E T 45 B 2% bb e i ek, 3
ZAAE T BRI B B AR A S0 S HON AR B B0 SOR AT 55 BBl A5 v, N 5(e) T LA H Rl A
VS B 1 Er /N B8 R A AN SR I R B R AT T A N GA A A S A TR A 45 I R I 8 A 24 ]
I DPSO F1 ACO Fifi 45 A5 V1 55 LU 1R 488 o, U0 J32 G B AR O] e 97 38 K, i B 38 BH G 45 100 {5 8 A R 1) 0 AT 5%,
ATERIZE 4T DPSO M fe b A0 75 FoAth 5256 07 502 BN AR R 1% DL SR AT 55 B AT 55 e f 1k, NI 5(d) mT A
F B AT 25 e R Pk R 36 K, 3 T vk ) 82 G 3 0 5 0 P O 32 2 ol T 45 2 01 56 R (W A7 A8 49 45 1 i
AT 45 56 F I 8] B8 K (HE [R) 25 4648, DPSO 1T GA Fll ACO. 3 B[R D A SCELVEAE AL BAT: 45 M ) R OC &R i 5
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