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BT R & BT B TAEAT A% IR 4 B0 R A 50 R A& T ARG 5 693+ B R o Be oy @ i A 2 R

seoh, R H K S X ﬁ/ﬁ‘%‘f”l“ AT H) . AAPRAE TR R R Ao P AL A ) TR o Be A2 Wé&t\ﬁl’]k%‘?}%

. BIEEASW B AL S FRARNEE, BET AT RAML OB A LT F % B8E AsEBE6FR

#t. (double-auction-based combinational resource allocation, DACRA) AU, iZ AUk 426-% )& T % 1815 3k 3k é’]i‘f&fr}”’?

KR A LIR G35 64 S A T R B, A8 i 5| AT R AR B e TN R AR B 6 S AU, B AT A

%, DACRA #UH| & —AF % 5 X B0 i) Sk, i R BhA8 A (incentive compatibility). #15-F# (budget-balance) #=

ASRZE M4 (individual rationality) PR, 2 T 3035 5 6947 B BoE R W, AU G4 LU ILA B 50 R R B A EAK89 41
BT 18 F A AR B 094248 4 (social welfare). +H R R A= TR AR &,

FIRIR): ARG Wik, S ASEIEL; B H AR KL

FEESY S TP393
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Mobile Edge Computing Resource Allocation Algorithm Under Multi-base Station Based on
Double Auction
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'(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650504, China)
*(Key Laboratory of Computer Technology Application of Yunnan Province (Kunming University of Science and Technology), Kunming
650504, China)

Abstract: The resource auction mechanism can maximize the resource allocation benefit by fully introducing competition, and has found
widespread applications in mobile edge computing resource allocation and pricing. Currently, auction mechanisms relevant to resource
allocation of mobile edge computing mainly focus on computing resource allocation of edge servers, and there are limitations in both
considering the allocation of wireless bandwidth resources that do not belong to any edge servers and computing resources belonging to
specific edge servers under a multi-base station environment. Furthermore, with multiple types of resource conditions considered, a
challenge is posed to the design of a resource allocation and pricing strategy that guarantees benefits for both resource providers and users.
By analyzing the characteristics of multi-base stations and resource constraints, this study proposes a double-auction-based combinational

resource allocation (DACRA) mechanism for mobile edge computing. This mechanism considers the allocation of wireless bandwidth
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resources in multi-communication base stations and multiple computing resources of edge servers and introduces resource scarcity and
bidding density to ensure high allocation efficiency. Theoretical analysis shows that the DACRA mechanism is a polynomial time
algorithm that satisfies incentive compatibility, budget-balance, and individual rationality. Simulation results based on a publicly available
dataset show that the proposed mechanism can yield lower computational time costs, and higher social welfare, request success rates, and
resource utilization rates than existing research results.

Key words: mobile edge computing (MEC); double auction; multi-base station environment; maximizing benefit for multiple participant

UTAESR, B I R 2388 {5 B AR ) o R, SR I e s . B sh e P, e P B m
YRR | KRS FA SE AR SR A B A M. #8025 (mobile edge computing, MEC)PYE g — R M1+ SRR, Ky
THE SRR N UTEISENT B P (A2 M 45, it o8 (5 AR F AT 55 b A Bt IR SS 2 3T, vt T
LU A TS AR, TR R T R S SRV S F T SR 45 IR 5, A R T T PR L AR, BB LT
SRR S5 A5 ER 2 HEHE, AT AT MEC W25 K476 5 5 0 AL A TE B 21 s R {5 Lol R ik, ool & B I TH 22 38
550 2 1 SR 55 2% B MEC 3858 v i H 5 B3 VAN TR 2388 45 B2 R K 23 T A8 0 SR, AR RIE S T R IR BL S 5
FH a2 MEC THIIE 1 — T 08 B .

BT, EAS ¥ 24X MEC %R EL AL E AN SRS e T 17 R EAT 78, Horh, BRI S il T Re i adad a4/ th
77 BB MR EAYE R 2 5 F I B SBCH, [R) ORiE SRR 2 FO AN 28 1 iy i, AERS Shi Gt R AR 31z M
RV STk [8] R HY T — i B T30 G T AT 23 0 B B34 41 52 (core-selecting auctions, CSA) J5 1%, REW RIS 2= /b
5 VCG (Vickrey-Clarke-Grove) WL AH 24 i 25, SCRHR [10] Bt B2 UH S8l T B et X = RIEZ S 21
L5 SE MY, TEORIE 27 B /MRS 1B 0 T SRI BRI =2, SCHR [11] 381 T — 6T 0000 Ji 21 10 00 2% 32 5 40 e F e
#t (greedy edge resource allocation and pricing, G-ERAP) HI4H & 4A 32 ML, iZALHI LLAL 248 ] (social welfare)! %
KA B bR R T 3K J5 F S J5 2 18] R 40 S48 43 TC FH 58 A 100 A SRR [13] 2 T 48 T 81 8 A% I 2% 45 43 i
(fixed price based fog node allocation, FixP-FogNA) HLiil F1%E 20 & A2 K110 2 ik 45 7B (combinatorial auction-
based fog service allocation, CAuc-FogSA) ML, fEHR T 3277 HIIRSS 73 Be inl /. SCHR [14] 32 T 23 )2 0] 4E BEUR 40 e
(hierarchical trustful resource assignment, HTRA) 57k FI{S AL 115 (trust computing algorithm, TCA) Jik. iZ5H VLR
T —Fh fe A= 72 R G0 R e 23 5 I B AL BRI 43 2 752, T8I 2 2 40 AN SR e T SESR X7 URas. SRk [15]
BT ET LR IESHE (blockchain-aided auction based resource allocation, BARA) HLi#l], H I B8 X Hust A1 2 g
B LY S0 217 T T A S2AHE, T DALE 2 T U 8] 9 A5 BT AR AL AR R B KA. SCHR [16] 3R T —F 3 20 (B
204932 (truthful combinatorial auction, TCA-Comb) ML, HZ2 /5 (1A% =) R HRAETHE SR AN o2y 78 BHYR 44
S5, DA AR R s KA A B AR R MEC THEAT 55 #1800 10 #. SRT, DL b2 T B fa 32 i 75 ik R % 58 73 oy 3K
i~ SET7 . ASARERRIUES, e DA ST 2 O W ES SR AL

T AR AL B, AR SR, T XA SE (double auction)! LI MEC %540 Bo AN S8 A 7 128 45 52 31 5%
VE. SCHR [18] $&HH T 2T I XA #1352 (breakeven-based double auction, BDA) FI 3 T 3745 12 M I 02 #1132
(dynamic pricing based double auction, DPDA) $ivZ%, LAt S48 R 5 KA BRI FE T Lol P0me I Hh 98 543 Bie (1 34
R [19] 3R T RN T XULHASE R 24155 PR 43 FE (multi-task resource allocation incentive based on double
auction, MRAIDA) #Li, f# ik T MEC H 2104 IR 55 28 BEUR 43 B i) o) . SCik [20] 38 1 T 55 T Wi me /R0 A% 1 2%
(Stackelberg game)" ) WL HH SE (K B #2547 4% (collaborative mining network, CMN), ¥4 % 4% Py f) ¢ £ 38 1 XL
JAASEFE AR A 2 R B T S BER, b — D BRI 2%, SCIR [21] 488 7 —Fhal {5 (truthful)! 40 & XUA 32
(truthful combinatorial double auctions, TCDA) ML, ZHLHIL T T 2T IE FHEF VCG LI HIE N KIS, BER S
FVRIBAT RO R B RUE TS . SCAR [22] #8126 T X Bk i o 55 5 6 4808 15 SRR B & B HW A #AE (joint
management double auction, IMDA) #i#Y SR H X S a7 %2 7 s S IR0 B 52, SRAE 7 K7 IR
SCHR [23] 3R H T — R AT {E [ TH [ IR S5 XA A2 (computing service auction, COMSA) ML, %5 f& ik 43 e A K4
% EH I P28 AL, 752 H— i 25 R P 25 A0 AL FIATL A B v 1R 5 VSR AR DB T B 2 k. STk [24] 181 TR0
MIAFASE (iterative double auction, IDA) Bk, Pl KAt 248 F A B AR R AR, B3 H T —Finil & 5854 3]
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MDA (experience weighted attraction learning-double auction, EWA-DA) 5% 1] DLZE B FEAK (1 2544 T s ik
SUE AU, SCHR [25] 32 T Z B & BUL FASE (differentially private auction mechanism, DPAM) #L#, 7ER&
FACRF AN 2 AT A5 B TR, CRAE SE X005 W as. SCHR [26] 38 T —Fh 2> BAE 55 EIAHESE (hierarchical two-tier
task offloading framework, HTTOF). iZHEZREE & 1 i3 v RAAME 2R S XGL AL S, BRI TS EEH M
R, FESEIL T 2 MR B KA. SCHR [27] 3@ 7 — Ik T8 Sl B R R A Sz 4l B R 40 E (mobility-aware
and double auction-based base station resource allocation, MD-BSRA) 5.v2:, I8 i £8 44 I sl e B RN 8h 45 52 1y SRME, B AU
e T RS BC B R AT 5 B Yy . SR, R AR T SE PR £ dE A B 2 1 2RSS B ) MEC PR
HRIG R B SRR AR S PAT LR, FERCIREE T, B P AT 55 1 58 AN AR I T 1 5 IR 5% 2 F B T B BE VR AT,
I 5 EEIEAE H b SR AL T 4y 9 BERRIEAT 545 5. 50U T3 — 10 5 IR % 8 T A vH SRS [, Jo4 iy 58 iR
R 2 1) 3L B 3845 2k 7 25 10 [l LA 2 T 2045 18 25 B A S0 B — FivRe R SR U, 224 F P BT I8 45 ko o iy e FE R
R, RIVASE BT 0 25 IR 55 453 REARA TR SRR, 12 FH P TG0 58 I AT 5%, DRIt i 36 3 - B8 9% 9905 2 e 5 AN L
ZRAXT MEC P48 I TH B 3 IR AN TE 825 98 SR IR EAT 20 e BB AT i 3 X
A S BT BAR B AT R 1 TR,
F1 AXEIEHALLE

e ik % i SUERS VO O IR B
CSAY S NE (EZ e | — J V v
TMSCRA! )7y 7 - - v -
G-ERAP!'! Dy 3 - - -
Yilis:  FixP-FogNA, CAuc-FogSA!'™! DN i y - - -
HTRA, TCA!™ SHp. T v v - v
BARA!'” SH . S - v - -
TCA-Comb!"! Iy Sy v v - -
BDA, DPDA!'® 7. F7. s - - v V
MRAIDA!"! SF7. FTF v - v v
CMN! S STy - - \ v
TCDAP! DS N N E v ] - - v v
JMDA Sy S5 v v = v
S COMSAP DN ) \ y - -
IDA, EWA-DA T 7 - v v -
DPAM®™) SJy. 5 v . v -
HTTOF" A S MR - v v v
MD-BSRAP" Dy NI vy I B — y y y
DACRA (#432) HJ7. T s \ v v v

0T IE S5 R R IR RO A E N R AN L, A SCIEH R 2 W AT T, i — D% IR 2l (5 B 2 W4 Rk
557 LB A PR N MEC A& IR, JHR I T —FhEE T R0A ML M shil Gt 3 2 (5 L ik 240 & B R 4y
fic. (double-auction-based combinational resource allocation, DACRA) ALl A T Z k5 LR JLA.

(1) AT #i MEC BR58 b BEIR 73 B0 vl 85, DA 248 R B KAk B ARSI A% BB ) MEC M5 HEIT R G0,
WTH T — b T 000 H S2 1 2 VR 2 FE AL Z AL AR P I8 5 BE Bk P IS R4S 28 Al A5 B2l 4, R4
WKIRIAT A 3L

(2) T BEAHFFH MEC ok SR ATIE 217 98 BER, 8 SCUE BV R AT JE 26 Y 5 95 VR 14 A 5l 85 T 55 A 25
B, JF T T DACRA S8 BE AR BE F So i 45 BE R 50032 5 UL RIS 7, 5 5 3 SR A BL i & 7 Sk A3 5
Sl &R

(3) I IS UE A FLARAE, A SCHR HH ) DACRA HLH# A BUMAHZF (incentive compatibility)!'™. TR F-
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(budget-balance)! A& FM: (individual rationality)!', AT DLEEARIS (B 4E 27 T & B3R i RS 08H) . AL 555K
PRI ZEFNBEIEHR FH 22, I BLAE 2 0805 2wl 2 10 G MR 55 45 USO8 E BRI MEC 3858 T 04T 20 & SR - BB, L
LA B

ASCH 1 TR MEC REGUBLAY. 55 2 7@ AT 1) @ B B RIBE A 56 3 AR B0, JREATH 4y
Br. 28 4 AT 05 B SLIG VAN BTt A PERE. 28 5 I AR S 1 R B TTER I R R R EE AT 4

1 1RE 5 a) @ ik

1.1 REHER

AL RN MEC MZHERLINEE | FToR, REUEAT 2 AN (5 5uh A0 SR L0 4 o8 VIR L P AR AT 5550
W N2 R 55 25, N8 A5 2k RE s 7 5 2 NGRS 2% R AN A 2R 55 242 6k R P59 UR, W CPU.
WIS, FES R ={1,2,...,R) Fn. AP IV EAT S T B R BIL G R4 24 30AT, 5 8 B8 (5 2L 0 LR A M g IR
AN R (I BR 1, PR AT 25 0 AR 2 LB AL RS 2 BT, 4 B ={1,2,..., L} R L MBS ES, T8
G2 je B R B RBERERRN cipw. S ={1,2,..., M) Fom M ANIDGIRS R &S, Bk AL
GRS BRI ING — 8GR ES %, ERDGRS R me S HHEBEFRMIBELRIRN ¢ = (CotsCns -1 Cnr)» T2,
Cy BNILLEIRSS 35 m E r MU RBIRMA B, 2 U ={12,.. . N} R N M P ES, B ic U BMES
SRR FE RN RERRN = ), dis, ..., dig), T, di, FomF i X5 r B SR 7SR 050 s,
i E PARAT S5, T B TCLR A B IR B R RN dipw -

TR
1
& e

4 Fkifs
I sk
B 1 ZRGZ 0% MEC 3158

S, S B A P 2 ) 7 6 9% AR R ke AT A b 2 ] B B R e B, SR AR JR AR BR R R N 1 &
1= (u&;), o,y RoRBE R, MG, & ol s 5l j A, BB R FRRR N A, BEH i AR
FRNIAE e, = (y,8,), o9, v BRI i AL, B, RRF i LR, 5 i fEHRus 7 i S5 2 M, AT Bl
B HAT S AL S 23 05 MR ML R & 3 AT
1.2 MihiasuEs

W 1 R, TR XU SRR, DA P GAE NI LARBA L, FH P GRS AR e Aua@ s
EuifENRMHE S 5L MRRBBERG ZHE NG R, R0 R, 58P B8RSR
PR EAEER AN B R . PN RIE SR SS577 . WAHLd BN 50LH S 3 A7 m
o A2 FA S i) AR Y R AT 4 I

() BiFHESEHERY

BB ie U St H SAT 55 AT T B0 45 R T 5058 05 R AT 25 50 3 75 22 1) D0 2R 7 08 W 5T — A~ SR A7 il
UV:=(UV,1,UVis,...,UVigy), Fo, AR HT R TR 7 i 0 RER v 5 IR I A A 8, 58 R+1 TRR 7 i
o Te e B VR I SR AE, N AR L, 4 R+1 PP EEIR R R T4 B R, X MR P 1 38 T 45 R
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KB ERNRAEEE. AP ASER (AR S. FR. HARAER) IR A ASRE, 5 i M P
ZHME BT UL — =008 ¢ = (d, bryen) £, Ko, di=(d,y,ds, ... digey) BT R BUERRF P i R SR D
FREGE, 3 R+ TR R H IR 5 IR I 75 SRR, by = (b, bigs .., bige) FITT R BURRH P i AT H IR
BALHAT, B8 R+1 TR IR H I 58 IR I AL A

{ERIA GRS ZRIEHETT m e S XA KT B IR AL E SV, = (SVats SV s SViger)s FoH, SV, TR
NGRS AR ARBER m X3 Bl RS IR A A A B X MR FOR 5 B UR ) i A A AR AT PR 1R 2 1)
BAEL. BEMEHLARE AR EE (BRRS . FEMEMN) AW TAR, 55 m MUGRS R
B BAT AR — A0 6, = (Cons Sw) TS, FoH, 500 = (Snts Smzs - » Smg) T NU GRS BRILHETE m FFHHHE
TR AL EAR

BREEEEY je BREIMGRSHELNZ, = (1,2,...), Bh IR RIAGIR S #1095 . (IR, Bt
ARG BT AH—MUTCH o) = (¢jpw» 1,4, Z;) BTN,

(2) B IasTzE

B BT B R0 S 5 (L P AR R At BV 1Y, E bR R B R E IR . BT P o T 2 L SE AR A AN
W S 08 5 LA 56 i B AT 45, 6 B R AR A 7 ok U0 DA SE R AN AR FEL A SR 2 T R BRI, R TR B R T —
(single-minded) ™), H 2332 A5 B HHATAR S5 i 0T SV IERT AR AT 55 BT 75 O JE 215 98 W8 D 1 4 i

TEHAT UL ISERT, FS2AREETG M B RZTME R, M E 1 7B 530 R AIW, K — 815k
BRFTA o 9 — 4. a0 S8 203N P Bl 20 A 3845 20l ) I 7 5 10 R 00, 8 3G T 4 P 2 e L 1 30 15 2k,
WS PE B S R A B E 2N, WK e RN e Foh — AN k. & s, L LA, lEA T =(1,2,...,.L} &
IR, R, SR S AT IR XGHIAE, A 2.1 T B E AR SRS . e B NEE, R
RERRINZE 25 I A P DA B 8 A TE 4 75 B W R 38 45 R i S BT AR IR 78 5 00 R AT 20 2. X T IR gy 2 i@ A5 2L 0k A
A7 56 B 7, A AT A 2 e 21 R BT A 4H 2 A R LA 2L, S S0 3T T 03 S 4 T VIR AT U A S ik EE A A
1T T IREGE BTA AP BUINAE 5 Ja S5 RS2 id 12, Jodh, 80 T 3R i KT HUATHASL IR B, 2 A B bl il (S Bk 7
HBREZMA P RE @, B e U RESH 4 MBEEEES, W T=4). &5, R Inse g SR A4 A %
&, hAE 5 W PR e R A TC 2T 9 19185 B AT S5 B 5 6 58 B I SR 55 e PR AL R, AR R
5 AP BE R BATAESS JE ¥ T E A SR EZ A .

EXVATEAF icUBBEEN je BES, YHOCHA i SIBEH0 7 MFE S A M@ E R j 185

Je 17,
Tij= \/Wj_%)z'*‘(fj -B) <4 (1)

BOAFAL S RO 4 A0y, B 5G5S 4R i 2 18] 0 THSE IR B X /AN 5 B, LA P
b5 3015 vl 2 ) AR D% AR FTIE S 9% F. R R 250 55 S SR AL a5 v B B U0 IC 5% 2R F R M s A

X1 X2 e XM
X21 X220 - Xom
XN1 Xn2 ... XnMm

Ho, i R GGG AARBERT m Z R BHR A BR R, 2 x,,, = 1IN, FORIAGRST AR BN m
R i SROEE G BT BRI, 4 x,,, = O I, RORIADGIRSS AP BER m AR @ SRR P 5050055 4%
SRR Z 18] 122 5 B AR R R

P, P, .. Py

pP,, P, .. Py
P=| . . ) .

PNy] Psz PN,M

o, Py, = (rei, pi) "M i GG ERILBER m Z W HIZE 5 R, re,,, ROARIADGIRST RGBT m SR i
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S5 E MR, pi,, Fos UL B i BSORT B . R 5538 15 ik i 2 18] A IA 5% R AR FE R 7R O

Yir Yizgo e VL

Y21 Y22 o-ee V2L
Y=| . . . .

N1 YN2 .- INL

Ho, y FoR R | SIEEEE j IBERR, By, = 1 I, Foni@EaEe j MA@ SRo g 5t 17T L 4i s,
My, =00, RoRiBAE IS j A SR AOCE 58, B 5 15 At 2 (R 3 A B AR FE RS

Wi Wi ... Wi

Wo i Wi . Wor
W=

Wni Wn2 .o WL

o, wy, FoR T | GRS R Zl‘ﬂﬂﬁi@féﬁ)ﬂ. I 5105 M 55 s e G w AL P 55388 A5 2k v 22 W) 52 5 B
HGEAE B RIS 2oR AR5 2.1 TN
(3) FEdE A AR
SFP A SRR B TR A R BRI vi= Y UVsy - diy, 505 B4R GRS m T
FILP i WK SR R L L AT i = D SViny -y AEATCH, A4S0 A S AR R A 35 2 e
TR, BARE LR
M2 AEEM P ie U 5G5S MR MRE me S KRB H I, JM Dy 0. FIERAL o HA i 8
Byl je BRATIESE, WL RS IR ™ @ %P5 SEUR A0 b (B RO 25 SO 4R TA G IR S5 2R 3R L7 m (R 3R T LA B
SCRF g IEAE FR G 7 eSS A, B
UUiw = Vi= pim— Wi ()
EX 3 AEBUGRS R meS S ie UREREZ SN, KB 0. Hik AL 5, 8% k55 s
BERT m BRI B N A S BRI B Pk 20 FE 7 i 5 SR S B A (B 2 A, B
SU,p =71€00—Nim 3)
TEX 4 ARG HYS je BARFM T i e U SRBTCL A 98 SHIERT, LTy 0. i@ 556k j MR i S e
LIS, HA R R R B S P, B
BU;;=w;; “
TEX 5. WOLAASE T & [ T LA B BRAE 5 I A T P o S BRSO B P S 30 G 55 2R r 12 i 9%
Mz 2, B

M=

N
AU=Z

1

EX 6. (AR FTA M7 LGRS SR O )

N

(pi,m - rei,m) * Xim (5)

.
11

FHE AL A 21 & R 2 A0, R

(Fei =i x,n+ZZw,, Vij

=l j=1

M:@

M
Z = Pim) * Xim — ZWU Yiij Z

N
=1 j=1 i=

\
I

M:

3

i=1

(Pim = 7€i) Xin = ZZ(U, M) i ©)

A (6) B5ET I 1 BARE T B80H, 5 2 BURE T A AR5 2 S LR RO, 28 3 TR
AT BRI RO, 28 4 TRERT G IR, 2o e id g T LIS 214 2

(4) BOAARSENE o 5E X

FEBLHA AL OIS, D9 7 RERS SCBLBHIR A0 & BLEC &, WU P M BLIESREi 2 i dg, 0 & E 2 LT

<.
1
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LU
o SNARE. H HOCHERRT i € U MIAGMRSS SILH0 m e S 19 S OURIS AR WSS, B: v, > UU,

im?

SU > SU.,,, OSZHLGH S BRAR B VE . b, vu,, MSU,, 73938 L @ AL S 55 A8 R m WSE3E40

IR, T DU, A0 SUL, 40 SR L 1 RULE IR S S5 m SR kA0 2.

o BUSEP0. 21 ELOCA A T 32 6105 030 2 T 55005 o T 2 R F T A 5 55 S B
S 5 A A A 2 T2 AR, H1SSBU S TSP PE R, P S 53 M A8 R
NS F RS 0 Y > (= re) T,

o AMKELYE. 4 LIS 45T, (R i€ U BIR UU,,, > 0, (RS 5 BILEE R m e S X0
SU,p 0, FERGBIEHE j € B MRUH BU,,, > 0, LR AULHIST SRR AU > 0 B, H1SEHUR 2 b,

2 BETLEZNS BB GH B ZIR ISR
FEZ B G MEC MIEHh, i T I3 BL b i) Jo 2oy 98 BRI B B, A8 LBy vi WEUERE S A, RV 4R 55 4%
g 2 ] FY S0, AR T0 i 58 R AR T P (4 55 625 S8 v S5 BRURURN T8 el 98 R R 7 B A IR DA ROE {5 B S 52

PRS00 T, A 9 0 e S5 o) 2% B8 O P 1 7 ] /L (winner determination problem, WDP)®, DL 2 Zitt 28 F1) 5 K
RN B R, X FAERE jer 4, Far LU BEG R,

max Z Z (Vi = Mim) * Xim N

ieU;j meS ;
S diy X < €y, VrER, mES) ®)
icU;

Zdi.BW *Yij S CiBw 9

i€,

M
> xim <1, VieU, (10)

m=1

L
D y<l, VieU, (1D)

j=1

M

D i =y, ViEU; (12)

m=1
Xim €{0,1}, YmeS,, i€ U, (13)
yi; €10.1}, Vie U, (14)

Hrp, A3 (8) Bt THEEUGM S HIRMERE me S, A5 RAEZ SR re R M S BHEZ AN
AL ILER PSRRI R, A3 (9) Rl E Akt j 3R AL T KA TE SR A R A5 (10) o
MNTERH ie U, HMEFELZRTE NGRS SRATEIIT. 20D e TEEM iU, JMES
LB NEE R . A 12) R TERM T e U, BT E] 205 KT BEIRAMTEZ T 98 IR A
RETE AT 55, A3 (13) A1 (14) 7 BN G T BT IR TE 2k i 98 B 70 e ok S AR B A UE VE .
2.1 RHMIAHHE

T ORUE R 53 BC IR e RO, AR SCHEZS R T TSR R VRURI TG 2y 9 S VR O R B B2 L R P A3 5 R 55 25 S it 7
(¥ 5 A 5 B2 (R B AL L, A4 SCHR [30] HH A SEAN 25 P29 R 2 MEC PG b R BCILAE AR U 78 75 0 Z0ns B P Fd {5 Skl
BAT A 5 je r HESHIRGERE . ENAGRSSRIEES S, Wk G M EE U, TR j Ao 61H
ARXLAA TR

RGNS SRR m TR RIRNI TS 5
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SD,, = e (15)

R i TR SN N

UD; = e Y (16)

AR @ Jodets 5 RO et 3 15N
UD,gw = bipw - dipw a7
Vwa “dipw

Hop, f FORTFREBERMEEE, Bl U, th A PR3 e Mt RBHETE R NG S | T A U IR ST a5 S LR 45 -
Pt SR A B LA

ZG
C,
e

Hor, fow FOR T 08 RIMOREE, R U, H B P JE 2 98 BHIR SR AN S35 250 j oty 98 WA I
ELAE

fBW === (19)

L f=fifors frn) BRI ﬁﬁ%ﬂ%f’f%f{ﬁﬁﬁ’ﬁ%ﬂf X AER BRI r KL, £, EBOK, R x5
r RIS 6 SRR, %A BEIRRAE BR. BLAh, WFI P f A, BE ORI TS BRI S A B 5 R AR HR SR S BRI
B A S, TSR AORR R T S B USEE D, I H Bl f A T o e v BRI SE A L T AL R 55 B O 7
FREERA, /NI R BRIRTE A 8 B A T S B R S E A AR HLA A SE 2 A S SR BRI, AL, e LR AR
H, J%ﬂ%)ﬁﬁ'a%“ﬁﬁ%’lf%mﬁﬁﬂm LI Py HE Y Ja PR S R SE N B LR Y R, 1A 2R 55 AR PR O R 4% T
TSRS N AT T HE . B I AR T 3K, RERE O Je R IS L TE T B AN g TR AR TS BEIR A OF HL
FLAL e B S A Rk S R 2 O HLSRA EANMR L G IR 55 s S S R UL IS, 3 v S B UR AR F .

DL RS AT m Fe T H P i W SRH S B URACR S

=Y - di, (20)
=
R i 26T B SR SR AR K 2 H
0;= ZR;b;,r “diy @21
=
S P TE ety 6
pow = digw 22)

Horb, 0 FoR AL T ARG, HEFp a0 HL P L S i g5 as 4R ALy b A7 UL RC, FHRIEERIZE 5. X T
FEEM icU;, AEGAENGMFBRME me S, 815 a,, <oiv cn>di M ejpw > dipw +paw, W i FILZ R
A RBLR m AFAEE AR 5, PG AT (23) A1 (24) 73BT EA TSR T2 i AN ZEAY, FFIL B
By [FVEL, X T AP I RRAL AT — URRUL A S, I8 BT AL 7 58 5 IR .

RV i x5 B SR SR A A
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ab, = —2 (23)
Zr:l s
AL RS ARG m 3T H 7 i 35 R BRI X AN
Aim
Aty = — (24)

Zf:ldi"
TR G R G, LSS 5 P 5 3 vh 6 Hh o2y 98 BRI H O S A A0 L, G S B 22 5. [,
PAZFH P B To s 96 S AL AN A 9 e 2858 5 L P Je2enfs SE I SCA 3L, RIAT 5 f, 2o IRORBILE P AT 4 I 5%
SIRBLR AL GG |, IR H S BERS 2 HAN BE e e ax s F g AT R, S BRI R X 2
GRS PR AT, 4 aa,, BN ag, BB AN (25) F1(26) FIFHAN TR, 2 52 R P 3R L 2 AR5 3
FRAL R 413K
ab, > ab, > ... > ab, (25)
aa; <aa, <...<aq (26)
w4, A (25) M (26) AR AT PN R UL EE, XA AR T B2 H L R B L. 28 1 MG D02 Il
F P S8 B 1 LA BB AMIS T i S5 — AN T S IR 55 A S A v v B B AR P 2 240, B0 aby > aay, BRI B
LRI 25 R 55 A SR AT 10 RE WA 5, oAx FH P R G IR 55 4R AR PET TA RRAE 53, 38 2 2 K P ok B B R S AT A
N f, = ab,, BGIRF FHARBERT TR BRI £, = aa,.
ab, > aa, > ab,,, (27)
aay, < ab, < aay,, (28)
52 ML aby < aa,, SLIARAE A (27) A1 (28) FREH LKA HIEE s DN FIEE h AL 2S5 A5 2 AL,
BUH S s+1 S5 P LTS FESZ 55, B S b1 B a1 G IR 55 S SR AR v X 2 (128 5. = O FH Y R 25
AR BERIEAE 5, Horh, I8 EE B IR P v SRS BN f, = ab,, UG IRSS SRR BE R U155 SR IR ER WO
N f. = aay,.
Wi f, B 1 5, (F R 5 MO P S S BN pun = D o, X RS RO 15 3
Wey = o dr s TR A 5 I 55 SRR m BRI BN A re = > fo-diy, S5 IT 22 5
AN P =(reimPim)-
R, —RRCLI LR, BN LGNS G AL R A (5 Btk K 4R SR 5 R, R BEORTRERE XL PL Y
W ORH R B I BUA. T & BRI E X 1 X AR BEIE RS 5 ¥ B P R A5 R il AT 20 40, IF R R AT TL IS, B3
TS RBOE R T IREEE H 7 AER ik 38 5 45 K.

3 DACRA EXi&it

T RS 2 R A E R, AT T T T 1) 22 Bk MEC BREE B R T SORE S R A I
DACRA HLiil, ZAL 75 3 55 UG L B3 i % I8 5 i 5 0 52 40 25 B s st R 1) & B B . N T i J6 8 DACRA
SRV P RE SR J ARSI AT IRRE, SR 5 L U FH I BE S 0 2H . YR58 5y WU G AN e 28 S AN VAT VeI 4.

3.1 DACRA E:XiEZR

WRIEF . LIRSS AR At RGBS RSB B UL Sy B, % | & 4 S0 2 ARYE 7 Fid (s 36 0
(RE Bk AT 22, SRS I8 P 3 K P T SR S 2 0 25 A B AL v 0 SR IR LA AT VB FE A B VL L. e, Jm i v
S 4 B A I A 5 B Lok L, R R B B M 7, EE AT Ll 0 B 208 B i KT AT 2 k3
o BT P R B G, SUAAASREE . ARl P DGR RIRAE . B SRR R E R ES IR
FRRAZ B RIS X P, JoZR 8 40 FC 00 R ALEAS 2 AR FE v W bdb, B05 1 IEBCR AT AT HISZIREL T T2
B B — S sE I0 4 AT R AR O, fln, E—SeXuainsid, 5 3 MEEENES THA L A RE A
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W 2 MNMEAEREE &, WK 7=3. ZHAS | BXLHER A 1 IERAS S, WAH 2 BsEn, 7=2.
&3k 1. DACRA ZyEAESE,

WA U TERPREENES; S DERSSRUFEENES,; B BEENERENES.

LR 1 <= 1 BRI T < 1 R HATHSR G A < 0: 0 HA13R, 5 j RS j A H 4
B A U =0 FER G M BIR, 58 j R F j AL GG U §° < 0: AR I G55 e i
BIR, 5 j TR j AR Gy G IR 5 et R & S U = o I A I P 5

2. whiler<Tand U # @ do

3. AT<H%2UB);

4. forl<j<Ldo

5 Us,S° <53 (A,Z);
6. end for
7

8

9

X, P, YW < ik 4 (U, 8%;
forl<i<N,l<m<Mdo

if x;,, = 1 then
10. Us = Us U B
11. end if
12.  end for
13. U<U/US,
4. Ureg;

15. tet+1;

16. end while

17. M P K% X, P, Y, W;

18. M TR 1A 4 RSP P2 AL K% X, P,

19. 191 T A A Bl % Y, W,

il X PRSI EOC R ERE; PSSR M RIS 2 FRARRE; Y OBAE ¢ R AR, WS 2 AR RE.

3.2 BEESMAREE

k2 DR BEESRENEE UL BIENRI. &k, IRHE P 5005 B 2 A1 B DGR 25 1 e 78
ZA P R RS ARG, THEECR AT BT SZ R T % AP I N BE L i A E B s BT . iR P 5
Z A A H ki BE B R, D BE LN H rh — AN id A5 SRk B e 0 4. s, R BT RAS B0 T RLRE R 4 A &
B BERS A SRR (B 2 28 BN O(LN).
iR 2 B AL
N U A H P ERINES; B @ E R ERNES.
L W16 C < 0: B P OB E R B i R S IR, M < 0: A P B Bl (5 2R i AR S AR, A < 0:
BAF P SERTNE; T < 1: KA HAT I SE R
2.for1<i<N,1<j<Ldo

3. T, & \[(llj—)’i)z*'(fj—ﬁi)z;

4. ift;;> A;then

T,-,j<=oo;
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6. else
7. C: < C; u (A H: j);
8. endif
9. end for

10. for1 <i<Ndo

11.  if T <len(C;) then
12. T < len(C));

13. endif

14. if C; = @ then

15. continue;

16. endif

17.  M; & min(C));

18.  j & random(M,);
19. A=A UHAP I
20.  WEM ARG j A,
21. end for

fi: A: FP X LNAIER, T SO KT AT HAS2 IR

33 BAEXGEHEZX
HIE 3 MANBIES je r IR G A, MRS AR M EE S Z,. 5%, THEICLal S8 TH 5 IR i
BRI LUK P AL S 55 2 I SEA 5 L. SRJ5, $E IR TC i 98 BRSSO 5 P B 7 HE e AL 36 4, JFFEBEIE A, 1 4%
WIS RIS TE N o L P PP e . TR 55 S SR O R WIAR S SE 0 3 FETH P e . foca, RGBT A A i 55 44
PR E Y TR BRI T LA 58 B
TR I 1) 52 2% FE 2 TR SR AR RS20, R4 A R Z; (7€ A E] len(A ))len(Z;) < NM, IHCZ SIS (0] 25 2N O(NM).

RZ AT BIEAE L 5 B R, FAG G RBATHE P J5 IR B K 1. R A 5 ULl ST

BOK 3. B 5 LS.

BN Az 5 AP RAR G Z 5 HU GRS SRR AR &

L WGt U = o0 55 j HAFEES I G: S© < o: 5 j BAFEZ NGRS S IRERE S, p=0: B4
I BE I TE 2ty i 2 A

2. for1 <m<len(Z;)do

3. SD,= (Z: Sy cm.,)/ A /Zil | Cnrs

4. end for
5.for1 <i<len(A;)do

6. UD; = (ZRI by, -d,;r)/\/Zil frdiss

UDi,BW = (bi,BW ) di,BW)/ VfBW : di,BW;

7.

8. end for

9. A; &descend_sort(UD,pw);
10. A; & descend_sort(UD));
11. Z; & ascend_sort(SD,,);
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12. for 1 <i<len(A;)do
R
13 o0&, bid
14, for1<m<len(Z;)do
R

15. Qi = Zr:l Smr - i
16. ifa;,, <o;and ¢, > d; and Cpw > p + d;pw then

R
17. ab; & oi/z ﬂd,;r;

R

18. aad;, < “‘*”’/Zr:l dis;

19. pEpt+dpw;

20. Xim =15

21. Us < Us U {7 iy

22. St < 8¢ U BEMRF AP m);
23. break;

24. end if

25. end for

26. end for

27. U & descend_sort(ab,);

28. S S e ascend_sort(aa;,,);

itk ve: B HAAEL IR SR S 0 j HAFAE A 5 A G IR 55 S SR R SR &

34 REIMHEE

HI% 4 PR BFEAFESE 5 F P 53R U° RIS RS 23R AL 5138 Se, 1 2, AR4E F - 64 oe st 47 A0 i
ToLk 56 AT R, ARG, MRHEAEAE 28 5 F P S RT3 AR RL 20 5 s SR (L7 T 3 LA, 45 & PRI AT R 1%
BLHIMT, 1532058 5 P SEBEE SO A f, R GRS s 4R B rs TS B IR B sANY f,. iR, BTN AE 2 IR P
B RRS B PR ALEAS B 138 5015 B, JFIR 45 A 5k 1. A& SO A Sk it 1) B2 2% BE 32 5 Ja 1 3 )2 06 38

1=

SN, ARAE USRS 58 XAFE Llen(US)len(Z5) < US® < NM, X IR A 5274 15 O(NM).
K 4w,

HIN: U AR G P HIER; S°: fZ1ER 5 NN R % 2 iR i 71 3%

L WIEA: f, & oot TERAE 5 FH P HITH S B IR S A B0 £ &= 0: TR 5 i Gk IR 55 SR AR AL A 10 T S DR R AL s
foo & o0t IE A 55 P I TE 2R B8 BEUR A A index < 0: F P Jo&kal 58 B IR SO AT I &R 5.

2. fy,index < min(U®, b, pw);

3. BUKZE 51N index M3 5;

4.ifab, > aa, then

5. Jo = aby;

6. f. < aa;

7. HUBRIIN IR S,

8. else
9. BIEAI (7). (28) FLAINLALK s A ki
10.  f, <ab,;

11.  f.<aay;
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12. BUHZRS s F h KHERIOZS;
13. end if

14.for1 < j< Ldo

15. for1l <i<len(U3) do

16. forl<m< len(S¢) do

17. if x;,, = 1 then

18. Pin & ZRI fodi;
19. re;, < Z:ilfe -di,;
20. end if

21. end for

22. i, <=1

23. Wi & fu-dipws

24.  end for

25. end for

S X R BHR D B R TR P USRS SRR Y AE AR W AE 2 AR

3.5 DACRA M&EDHR

T3 1. DACRA WX TAERF P i € U MIAG RS 43240 m e S W R BRIAHZE.

IEA: RIS 5 & WA SEIAE B, TR i e U WL N UU,, = vi— pun—w,j, AR IRK
RRoU,, =v-p, —w,;, F i, v FoREX B 5 GHR R R I E. B3RS 5 e AR 5 b A, ©nr bid
AR = TS RN, B ooy, > U,

YA BERGENE RS SN A B B, MM v, = 0, 1 LURSESEAA(E B 2 54520, B
LGN UUL, = vi= pin —wi; > 0, RKIBIIZ BN UU,, = 0. Nl R %4 vu;, > UU,,.

SR P DR (5 BB S RIS, LU UU, = v - ply, —w,,. RIS ply, —wl, > vy, %
EIES SMEA RN 5, WS N UU,,, = 0, FIIA UU;, < UU,,. IR p, —w); < v, WERBTELL
WSES MMM 5, AT p!, —wl; = piw—wy, EITH VUL, = UU,,,, AiE UU,, > UU,,.

AR, FEARMIE G F P TGV I e i SRAT R S sE A R ROH . BRI, AN AL, FH IR o R S S T
% 5. I T 4045 SR LR R UL, T UL E B Bk, DACRA HLAIRE T FA FH /o A id 4 i 5 a4
PR PR A2 SR AR 2 ).

PR 2. DACRA L5 2 TS 1.

L TEHATRUL T2, 5 TAE T3S 538 i, MU TR i € U R 25 S AR m e S SR, #3098
VR SAS e FAER A 3 IR 0, BD): p,, = rey, = 0. B A 5 IE G WA P i v SEBEUR 10 ST 3% AN T 1A 5 0 5%
SRS m (B, B2 iy, > rey,,. WAL, JH P i 468 FEE (2 9l j HEATS@ A5 0T, FH P 0 SEAH GBS B IR % T
S BRSBTS > ™" (pi=rein) i > 0, DACRA HLEHE TS FH 1.

1452 3. DACRA HUHIH AR 1.

iE#: 7E DACRA WU T, W RHISL B A IE AL TS 5, WAL i € U W92A UU,,, = 0, (EBILG RS #47
BER m e S BT SU,,, = 0, AEBISEED j e B HI2H BU,, = 0, “F G HIH AU = 0.

B A 58 5 R, RIAE B P P G RN TE 2 5 B IR A ST e S R AR LA A, IR B 0 4k
RSS2 PR AL v R SR B 2 B R M T HAGE, B AR RIS I i e U UU,,, = vi— pin—wi,; 20,
AR RN 2 5 (KR 55 B SRS m (980T SU,,, = resy, — pun > 0, TERLINAE 5 B {5530 j 207 BU,, > 0, 6
BRHAU = 3" 5" (= rewn) 3, > 0.
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AHEE W, AT —FIE N T, A GRS . @S EI R & 1 A7, Fitk, DACRA #l
il A ARFLPE.

R 4. DACRA 242 T (S [A] 5092,

LB ARYEES 3.2-3.4 1, S HE 2 IS B A N O(LN), B 3 I A B 28 N O(NM), 532 4 I 8] B 2% i
N O(LNM). DACRA BiEHUTRIE /S BCIEFE, B TIREE 2, WA TL REE 3, A TIREE 4. 1WAN, 1R
& T )52 XAF %) T < L. R, DACRA LB ] 5 2% 5 O(L*NM), DACRA #2: 22 T3 [ 59
3.6 DACRA Exz4

AT — AN A 2 Bk 2 0 2 R 4528 MEC 617 (Wl 2 i) 6683 DACRA LT 10 A2, Hodr, H
F1-3 [FIB AR 5, AP 4 R— N 3Euh B 58, GRS S PR m 1 5 56 0h 1 BT, R4 2
WALl 2 A5, S A BCRO A B AL RS AT S VE YR (CPU FIPAT) Rkl (24 5e B2 . FH P 14 B0 SR i 2
(5,8,8). (3,5,6). (5, 8,8) F(3,5,6), WEHHMH(11,8,6). (11,8, 6). (10,8,7) F (9, 7, 5), HLEIRS et
12 B)THRE R IR S5 A2 (9, 14) F1 (10, 16), XFRIEMN A (7, 6) F (7, 7), A5G 1 F1 2 )T fh A 5 A
16 #1 15.

¢ RS

PR 2

K2 ZRIEZNGRSE MEC T

SRR T 0SS R R A v R (E AR E B R AT RUA e, Bk LIRS 2 BT P oA, e
B P 1-4 BAEAEIEAERE D). PR R % 4 F A5 3 P ok B SR R RN T 2l B B VR SAS AN 3 i £,=7.75 A
So=5.00, X B2 2 AR 55 B8 TS SR RSN £,=7.38, 1A% tH P 4 FRERALRT 2 TR RS B P A, U IZ2EXC 5.
R 3 BT3RS 1 B REARWITIARAL S, a7 1 M2 508 REHE 1 25, e EEHE 1@
15, RO R AR SRS T=2, YRR M AT 1 IRUGAAAE, 1581 £,=7.75+ f=5 M f=7.37. l1)7 3 5iA4 K54
2 TKRRAE 5y, AT G AS Hh 2 38 ME, RA S

P 1-4 BIECH 25028 26.25+ 23+ 29.25 A1 0, FH /- 4 ] DU 46 e AN RIS AL 5, (HIX 28145 & 1 250
KT 0, T 1-3 BRAR A0 T RE A4 th 2R 2538 S WL DTSR B2 0. 1D 2% AR 5 2R AR5 RS 1 R0 2 380 4 il
9 20.88 1 4.88, tH FIFEICVEIE A COCEE N T $2 = & (W 280 BRIk, PR YRR 5 AR 45 25 (1) o D00 SIS A2 R SR A

4 (HESSH

AT TR R 5 H LR, ¥ DACRA SIUE N ETEAL SRR 1 SR Th 2 A0 E YR ) T 26 F i v Rt
AT PeEs. f Jendid — AR 8 M SRR IOAIE 5F 3.5 17 P W T, S8 LS DL S B AR

(1) 830 (1137 58 3E XA SE MeAfee’s DA (McAfee’s double auction)'!, HoA% ta FAB L —Fh I T (5410 55 s 119 X0
sz,

(2) BhAH A WA IS5 DCDA (dynamic combinatorial double auction)®. 125k 78 S5 ¥ Y5 B
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RITEAN % BE, X MEC A5 3 Y5 4 Bt ATt k.

(3) AI{E L& XL 3248 TCDA (truthful combinatorial double auction)?'. oAzt AR & il 14 & LB R 3L
FETE ) &, 8 N s AN 1 S8 7 FIsE T

(4) JAfE OPTIMAL. K28 2 15 1) I S AL 3d . CPLEX SRAFAR K H s L.
4.1 HESHKLE

R B SE R B St B, AR5 SR [32] TR DAL V3 S A T W 3 AR 100 m x 100 m
1 Z4E X3, (R R AR R T S AR L 2R 55 A B AL R (5 SR 1 X 44 $h B, F T IRIEAR
[ N A SOk . 7 BRSSP SRR R SR, AR R el L B R AR 4 B 12951 MT s
TTHT T CPU FN A7 B U5 75 SR 43 Aii A AR SCA7 3 S 36 HR P 1 B B8R 7R R 07 1 & BB L B 24 #% Intel 19-
13900KF CPU. 128 GB W1£#1 500 GB fififi, BARM E BN T:

100 m
A '7\\ A *\ ‘

P F g

A A S HES
s @ 4 m@® :

am. A HE , .

\ '/A__-_\ A / N
TN LGRS
AT L FRALR
A A |
| LA ‘

l.l VA l.l . ," .

N P

\A /> A
100 m

B3 P ISR SS AR AR eSSk A

(1) F 7 A BRI B A7 H AN BEATL AN [0.8, 107 3 Bl Az i, 12 25 I 5% 4 3 A48 v 4 A 1 B30 R R P B o7 LA B ATL A
[0.5, 6] ¥t [l AE .

(2) T R B SR B3l St S R 28 H 40, RHTTE 100 mx 100 m (9 Tl 6 w9 2137 55 v 28 B F1 4 B2 L, [0,
100] HI35153 3 A A2 5l T AN [EIRUAR P P R 30 15 288 3 ) A AR B 2RSS N 3R 4T 100 RS2G4 25 BT 3ME, DAY BRSE56
PIBENLIE. o, BANFH P BT R AR B /D FE — AN A5 R b 1 7 S5 VG 1Y, 5 3 S8 ARG, A 4R 366 3t 7 5 3 el A7 7
o EE.

(3) A TR E I s h 1 GRS AR AL TS, AR SR [34] TR Y7 5 € 1 4 FhAS [F) KRS 1) 3 2%
25 A ARAE R (VE WK 2), TR U KT AN ] CPU FI N A7 25 5, RN IU SR 25 25 R AL i A HP B AL I8 B — AR RA

(4) N TR B 5B B S 8L, AR5 S0 [32,34] MO DB 8 T 3 RS EAS
IE S (VLR 3), BRI X LA [ To 2ty e 75 B A7 252 1A%, 1A 1015 Al N Bl AT i B — Foh A

(5) X TREANSELS, AR 100 FPSLIG AR, X SR &5 ST I (E S TH BRBE VAL 52 0.

K2 LGS RREETT RS E ®3OBFEREMTASHE
%'y CPU%# (core) W17 4 i (GB) eIkl ToLkfi i & (Mb/s) il 1% (m)
1 20 18 1 160 18
2 15 10 2 200 26
3 16 12 3 180 20
4 25 20

4.2 MHEEST
K 4 JE/R T DACRA 5 4 S iATE L G AR 55 28 3R AL 250D 80 Al (5 2L b 2 o8 20 g, AR P 4L
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BTN ESR, GGt mR . EIRFHZE . E R EATE E]. BE P S rsgm, s fhEE it
Fl. CPU FIFZ . AAERI 2 AT 284 8 B FH 235 2 BT F4, I 2 TRy ids 25 Mk 45 5 3 (AL 05 Rl 15 B b 4R AR 1)
PR LA S AL, B P SR N AT LAk B 258 5. DACRA ST AN E R T Al (5 P fib iR 55 g it 2
F) R B8 SE AT ANABLAE 5y ) 10 8L, 325 FE T 22 T8 A JR il o} W R A3 BC (K2 . TRk, 4 P 80 S50 B, A LT DCDA
Fl McAfee’s DA % T HE /¥ ILECH 7%, DACRA HETH AR, G P #E# 300 /5, H OPTIMAL HI4E R, X
J R OPTIMAL SR f# I (8] 2+ £ 0. [FIE, DACRA Bk g T 8 & VB A T 45 45 5 % IR 1) ol 22 35
s Befp7E 2 BN e g e B 58 A R A2 5 . BRI, DACRA BE78 3t 448 7 B 318 OPTIMAL, H HAE A /
K 800 I HAZ B S4R A LL TCDA &k i 10.78%. Ib4h, DACRA Bikd& T — B /IIZE 5, S5
R P B it 500 J&, #5705 UE R B 2 A0S SR S ) 28 B% I T~ TCDA 5. MK 4(D) 7T LLE H, DACRA SHVEH I [A]
FEEH 5 a5 P a3 0y SURI3E n, #E— 25 380E T DACRA Rk 2 2 WU (8 509, BERE 85 B A T/ Al
1) MEC 54, 1 BB f% 76 58 U1 MEC 35BS 7 R 0.

3 McAfee’s DA = DCDA 1 DACRA 1 TCDA == OPTIMAL

6 000 100 100
5000 ol ol
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