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A Multicast Routing Algorithm Based on
Clonal Strategies
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(Computer Institute, Xidian University, Xi’an 710071, China)

Abstract An algorithm based on Clonal Strategies(CS) is presented to deal with the delay-

constrained and least-cost multicast routing problem known as NP-complet. Simulations
show that compared with those based on genetic algorithm, the multicast routing based on
CS has faster converging speed and better ability of global searching with the property of

stabilization, agility and operating simply.
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2.1 FEET

BiEE 3 (Genetic Algorithm,GA) B@Edxt =ikt BP R EHE. TR, THMEESF
7oA REEI A . IR AP RES KU RREFTNMEN =L, FRBERESR 3
AEF RBET. SXETHERET. £H0RERBRIAEERXNE T, REEFEME
FH PRI,

m—*:ﬁﬂ%ﬁ%fﬁﬁﬁﬁmi SRR BYLE, FFERETHESEGRUBE S H, EL
S MRABTESHIGB RS S, SERWAGEE S8, XX MMER, XEREAEX
R [9] E“EHT%&%% (Clonal Strategies,CS) ., HEABHERURKEFRE TAREZRH
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¥, NS TWEEE, e TREREPFHER. BILLIAR.
2.2 kA

KHTIEFUHE, SMUTHFSHUE, 4 clone YREHETF, mut JZERHFT, sel ARKE
HBEET, fREMERY, antibody AP (z:), pop BRIUER (A), cost HEEH
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ki_ = Int | IV, - n{(ixi)
2_j=0 f(z;)
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N, B3—KF n (WEX, Int[e] FR LHUE. _
$3% 3 TifE (clone): ¥EE A FRENTE « AT —1 ki ERBARER I, , Bf
SHENDE s, AR k4. | |
B = clone(A) = {(z1I,,z2Xry, - s Tndi, ), Ik, = (1,1, -+, )i, }

— {$11:x12:"':$1k1;$21:$22:"'am2k2;"';mnlaxn%”'mnkn} (2)

K, =z =i, BASRITRERFBAIUER.
$% 4 AR (mut): TREF mut HEEVBEEEKEATE, X 9] FRABMESR
HrAE 7.
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C = mut(B) = {mut(z; I, ), mut(zaIy,), -, mut(z, Iy, )}

. ! / L ! I Y
"‘{3:1133512:"':$1k1:$21:$22:" s L2kq s :xnlaxnza nk } (3)

SRS FEREEE (sel): D =sel(A,C), HFE
f(D) = f(sel(A,C)) ={max(f(z1), f(211), ", f(21k,)), max(f(z2), j (22,), -
f($§k2')), " ,max(f(:cn), f(xnl)a " f( nkn))} (4)
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Rix G AREE, BINEPREET EXEMBREFEE S8R, S THNEFEEFRTRu, v, &
X d(u,v), c(u,v) 53 HIFR v, v EEERAITEMBH, s YBB/BHOBTETH, M CV-{s}

N EA. SHEARTSHTE, AN RN WRiCA M. T=(Vr,Er) 3E#HEW, Pr
ANET SBHE—HOW AR, METIESZ RSB EE R LRR N

COST(T) =min( ) c(u,v)) (5)
(ﬂ,ﬂ)EET
Y du,v)<A; VteM (6)
(u,v)EPr(s,t)

A HBKHHE, _ .
W (5),(6) TTLAB i, ZEMMEERR LRE— AR EE, I aTREER (6)(FHE)

AT (5)(1R4r) BIA/ME.
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4.1 ﬂﬁiﬂ;‘ﬂ
(1) R &iEsieR HMABRERCHRREAETR sBEE—ENTE d(de M) H

BT A R BT IELT TR Y & i 1R R (2, .

(2) ML SEVEIHERE MNTEBISBARTR 4 HEEBRRE 2,4, , BEH+TE
ng; FREEHER, & ni=max(ng;), (Vd;j € M), Bl n; ARARLZEEREH BT RHE
R, SH8E 2,={0,1,2,---,-1}, TH 2; PHEERRRIBEEERTEHE—%

B2,
MRE Q; PERALE LT, HEE M KR, X M A HEFRSE VT A ',

A E B R R —ITHEHE, 188 antibody . SN XEAPEBXTN T —18 48, W+
K& oE antibody[r] NIXT N T AR —HBT S —RBR. B LAIEBILHT n K, 7]
IR B wIas stk EEie h popl0] .
(3) HEEME X TILAEBERBE ng, =n BEFYE de , B8 2 TEBHEERRT
PR AR S — KRR . I, B SUERARN R cost(dy) = 2 (u,w)ePr(s.dy) S V) .
T AR AR E na, <ns WEIRTTR dy, 2 J € [0,ng, — 1] B, § SR B2 B AR
FTEH—RELEFENBR, HERBANMNEXRL; %€ [ne—1,n; — 1] B, j HREFREXTN
— &R, BT 4 cost(dy) = Max . B[ @ GEMERECH f = Max — cost(dy), dy € M
(4) 5efE  XTMBIPUAAREE poplt] #EATIERENRYE, RERIAIH R W e FH L. &
W RTHLIARE poplt] I— n HFIHEE, IBLATIERIETREFARN clonepop,,,.,[t] = {pop,[t] x
Iy, popa[t] X I, -+, pop,[t] X Im}
fEiXH, pop[t] HEFRX (2) #8 A, RRWBTLEEE, popilt] RERR 2) 4B
;s Im BIX (2) ki = k; =m(i,j € 1 ~ n) BY1EM; IFA clonepopnxm(t] BIR (2) 8y

B, Y m=18, ZBIENETERE. m > 1 L TREERE.
(5) mEEAR Xt clonepopnxm(t] BEAHITIIEZRS R H1E, ZRMMRMEET S EIGH

REE n TR m BRI . 7E3CHER (9] PEAM RIS, ASCHIRERERER, RE
RO 5, BIBEVLER —8E a € [0,n; — 1] #FHBA R clonepop;x,[t]antibody][r] ,
(?’ < n:j < m,r € [1:M]) —tﬁﬁﬂg{an

|




1828 m F 5 B B # it % 26 %

(6) FeREERE X ARARPUERE poplk] MAEREM SR clonepopnxm(t] TR
&, AT —UBEK poplt + 1) . HOEEFEAENIESK (4) 217, Ef

clonepop;,;[t], POD; 1 [t] < clonepop;, ;[t],j € [1,m]

ix1t+ 1j=
poPoalé+ {p()pixl[t]: HoAth
Hie[1,n]
HE poplt + 1] FEANMEREME, HHF—RBEPFEERRNE, NEEFIL; FR,
t=t+1%%5 (4) #.
4.2 WEEFRE

BEEMNEIERESTEBENE 0, SEARE m, BEMAERRE AR REER
H R O(tmn) .
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