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Abstract: Considering the deficiency of contract net protocol negotiation mechanism convergence and convergent rate
research, the Markov chain model of contract net protocol is created under the assumption setting, and it is proven that
using previous contract types cannot be guaranteed to get global convergence. Using this as a foundation, the concept of
variable neighborhood contract family is proposed. By analyzing the influence of controlling to convergence, the conclusion
is obtained that centralized control can guarantee the global convergence and distributed control can guarantee the global
convergence with probability, and the calculation method of probability is presented. By taking the advantage of Doebin
theory, the convergent rate of variable neighborhood contract family application is analyzed, and the estimates of the

convergent rate under centralized control and the upper and lower bounds of convergent rate under distributed control are
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W3 B BRI 5 IR A TR), AT BURH ) BCIR
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FHBR A L5 45 [R) 2820 g 18 2 B, BAHR bR SR W]
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REXEA PR S A
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A RLAE SRR s )y U Re s SEHLR S
25 [0) R A 3458, R vacant; = 0, TR FPR S H B
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1
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bR RGP AL S5 76 10 2 5, T4
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FIHL 4 RIS 1 4538 H, 4 A X il o
TEAT 55 36 A AE AR AR5 bR 2 T EAT (¥ 2 0
A, I AT AR T A4S 2 R AL SO (A D 4
TH 0] 43 B2 A% 1) 43 L J5 8, AR SCR A 43 e 5 2 8 0
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A gz 7 AR AR A R A PE R IS EA T 434
231 SBECJT RRBKN Gy

Xy BT AT RIS, T LR B E N {1
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1) TR #Agent [ 7] H2: sCl, FH LR RAT
453 B DL, sC; 76 2 I HUE R 7 4 V. agent,; 24K 2 1)
45508, 4 sClL =0,i=1,2,--- , #Agent.

2) ¥y 7 p& £ sCl = sCIU(1A, 1T, i), H 1A FoR
R BEUME AR5 1T R R R o BUAE 555K, i Ron IE
FEWRAE (1) agent,;. R #T sCILIZ AT HLHI AR 5 2 34
=1 PR,

F1 B SCIIEITHLH B AKED
function sCII(1A, 1T, %)
for tA = 1T to [IA/IT]; /[IA/IT] 4 1A /IT (KHEHGHE /Y
sCl; = tA; /2B tA TR agent,; FIESIREECR
if i < #Agent /TS ELA TE K
sCII(1A — 1,1T — tA, i + 1); /i 5 agent,, ME554

end

end

3) 4 sCl = sCII(#Agent, #Task, 1) 4711 5.
232 KRB TRBEINH

WA IC 7 R AR 7 HcE ok sA, SR 4 1)
S50 sA A sCLZH LM FERE. A8 T4 7, BesCL 2l
e 5 6 B 73 B 7 S 2R, sCly; A o e 2R AL i
agent; XN IEST P ECECE, i = 1,2,--- sA, j = 1,
2,--- ,#Agent.

1) HE7 R A sA ¥ ) it sCa, I BAR 76 B, 43
T 248 70 0, 5 R A 1) B 5 00, sCay 76 3 I IU(E R 7
X4 BE 2R A RS I B i, 4 sCay = 0,0 = 1,2,

-+, sA.

2) PR % sCa = sCal(1A, 1T, sCl). Hrp: 1A £
IR AT BCHME EAAEL 1T RRFF BT S5, sCLR R
Iy BRI 3 M . B sCal IS AT WL Db G 2 ik
Wiz 2 fros.

F2 EBHsCaliZfTHHIBN AR
function sCal(1A, 1T, sCl)

fori = 1tosA; /RAGIRRE /7%, MRS sCay JEATIIEE

sCa; = cI(1A,1T,sCl;, 5)/rI(sCl;);

end

3) #4) 4 pF % cI(1A, 1T, sC;, 7), JH LA /R 4% I 4
G RO RPIRA . P 1A RORTF RO UME T4
1T RORFE AT A3, sCL Ron 750 4 I 4r Bii 2k
R BR B LIz AT AL B P A FIR 3 3 s,

R3I RE CLIBITNHIR R

function cI(1A, 1T, sCl;, j)

chi; = Cfy x Cyp 5
if 1A < #Agent /Ui WAESF 0 HCA 5E K

cb = cby; X cI(IA — 1,1T — sCly;,sCl;, j + 1);
else /ULWIMT 55 7 L 5E B

cb = cby;; /LA

end
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4) P R AL I(sCL), H DAR IR 4% 41 & ok 55
(IR A 5 A L, b sCL R 7R 5 i 1 40 i 26
. RBTISAT AL D AR IR a2k 4 TR,

F 4 BELBETHLHIBAKED
function rI(sCl;)
dp; = number of tasks equal to sCl;;; /AR FVKE il —k
rt =[] dp;!s /28R vt FoR R E L A
5) %4 sCa = sCal(#Agent, #Task, sCl) JF 24T
5.
2.3.3 RAGEME T FHRIH
WO TT SR B R 4 i oy sA, BRI 53 25
SN sA W sCLAH IR FE. A8 T 2047, % sCl; AR
- i X SRR 45 53 B 5 S R A, sCLy; Ry 43 Bl 2R A
i agent ; X MRS P PCHCR, @ = 1,2,--- ,sA, j =
1,2,--- ,#Agent.
1) BT HNEL A sA x #Task (K5 FF cCa, T LLE
N5 3 O 28 B A N AR AR 3 [ 19 2R A R
X . AR A TE T B, 4 cCayy = 0,4 = 1,2,--- ,sA,
j=1,2,--- #Agent.
2) PR3 cCa = cCal(sCl), Hirp sC1 £ 7R T
Ry FHE . bR E cCal s AT ML ) Oy AR A 3R 34
R 5.

F5 EH cCal BITHLHIEAKTT
function cCal(sCl)
fori = 1tosA /HKIKIEI sCl;
for j = 1 to #Task /MRIKIEIAL S HARER N 5 1 A
cCa;; = cl(sCly, j) — rlI(sCl;)/2;

end

end

3) M R AL cI(sCy, j), H LAR IR 4% 41 &5 ot
PR AEBHCR. Horp: sCL BT 5 0 i Bk
R, §RRATS R, R IE AT LRI B Db AR S
LR 6 Frs.

&6 EE cLIBITHLH AIfAKED

function cI(sCl;, 7)

cbi; =05

for k = 1 to #Agent /KX L) agent, AabR A R A E A
if sCly, > j /U] agent, JURIEAT 55N eI L 4% it

count = 0; /ZZH count F7x agent,, T H =

while sCl;, = j — count&#Task — sCl;,, 2> count&j > count
chijt = O3k x (#Agent — 1)7ount 5 TRk Clir,
count+ = 1; /4TS5 Ho AR i 1Y

end

else /Ui W] agent,, Fa ZEHMES5 A kil 2 4 e

count = sCl;g; /%E% count F7R agent,, FIEAT S B

while count > 0&#Task — sCl;, > j — count&j > count

chij+ = Cionik x (#Agent — 1)°0unt x Tk oClik,
count— = 1; / RIEAF 5 HmAK I,

end

end

end

4) W R ML rT(sCL,), I DA R 1 IR AL & K0 5
(RR S S R, e h SOl R 75 4 1K 4 iE K
MRS AT LRI Dy ARG 2R 2R 7 .

F7 RECLEITHS AR

function rI(sCl;)

rt;; = 0;
for k = 1 to #Agent /N IHARE G
forl = 1to #Agent | # k /S BhRE A
if sCliy +sClyy > 5 /UiWITT RS E R 4L
if sCly, > j /ULHH agent, FURIEAE S5 B RE L S iR
count = 0; /A countE /N agent, ,agent, A5
while sCl;;, > 7 — count&sCl;; > count&j > count
rij+ = Clo, ™" x CEs
count+ = 1; /FEAT % HE 4K Yz
end
else /Bt Wagent,, T ZHEMATES5 4 REW L iR
count = sCl;y; /2 H count KR agent,, KIE(T5 4
while count > 0&sCl;; > j — count&j > count

- _ count Jj—count
rtj+ = C X CsCl-l ;

sClig i
count— = 1; / RIE(TSEmMIKIL IR
end
end
end

end /BARE AL L
end /bR E IR E
REEBHEMH

WAL 7 RIS sCLIK IR sA x # Agent,
Xof AL RS 1) £ sCa AR A s A, R IIFEAR 4N
I T) 2R v 3 IR S B KR B cCa Y RLR Tl sAL
#Agent.

1) FESZHBA sA [ [a) 5 ¢C, FH LA 20 W 73
RN AR AR5 7] FOE RS ECR SE v, 2 A

2.34

#Task
K tC; = Z sCa; x cCa;; HHATIHE.
j=1

2) WA AL AR A 7] Z AR A IE T HCR AN ¢S

#sA

= "4, BRI SE .
t=1

235 WSEFRIHE

TR ¢S VR EAR VR IR RS A AR 1047 A
S, AER AR 3 £ B PR A W 1 HGE A B, iR
e R0 7 OB EAT W7 1 ps = tS/ (#1 %
(#1 — 1)), RARE ) WA BRI @ (=, Bl
P{pij = pc} = ps, i # j. FIBENRFBEA RARER
BN PR IE L pi = 1,0 £ 1, Blpy; = 0,
i > g, IR e AR R sl 21 — (1 -
ps)L i £ 1, ﬁj\%ﬁﬁ%ﬁﬁémﬁﬁﬁsmﬁlﬂ%ﬂw&ﬁﬁ
B4Rt ARy P=T]1- (1 —p) "

=2

2.3.6 EHI5HT

N AET- B, ALY 2E #Agent = 3, #Task = 3
I 20 RN N IR TF 45 R, 1k 8 .
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sCl sCa cCa tC tS AR

Z ‘1) 2 138 Z i 8 47382 oss LSS 2 SR AL S P L AR TR F U8 AN

Loy " I 2 2PV S50 . M AT BT i

sCLR MIAEAE 3 Fhorlic 7 2R Ay, KA 144 3
AMESS 53 BC 22 [F)— WM A4 2R3 29 2 ME 4540 D
A —PME AR, 1AMES I 2 o) — WME 44 SR
38 3NS5 53 5 e A8 & IR 24

sCa R WK 1 5177 B0 3, KA 2 0
(177 S50 0 18, 287 3B 1R T A A 6.

cCa AT AL /3 TS, B RAT 55 1 0 £ 5t
VAT RWIEA | AR AT S5 5 e 3 40 0 o 1. 24 31,
AT DL 7 EHCR N 64 12, 8. 87 2 FIZRAY 3 (1)
Bt CAIE 2 HE.

tC J& sCa 5 cCa [ IR 2 F1, B 1 110 1)
TEBI RN 78, KA 2EWM T E B IHEEN
432, MY 3T 1) 7 5 B 144

S 2 B AR QI A W] RIE K 7 R B E R
654.

MR ps 5 WCSIME 2 P IRk 5 A 28, 0 A 203l
N FH AR AR5 E5 TR 3R 1A 4 SR SRR 4 0.93.

#Agent 15 #Task [ AN [7] HUAE 6 4 7 W SkovE 1)
MR S ARG DL 9 Jrs.

#9 #Agent5#Task BIARRBEN £ BULSI%RI R0
#Task

#Agent 2 3 4 5 6 7 8
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 0.93 0.79 0.61 0.41 0.24 0.11
4 0.89 0.62 0.29 0.07 0.01 0.00 0.00
5 0.76 0.33 0.05 0.00 0.00 0.00 0.00
6 0.63 0.15 0.05 0.00 0.00 0.00 0.00
7 0.52 0.06 0.00 0.00 0.00 0.00 0.00
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