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Abstract: The Multicut problem is for a given graph and a given collection of terminal pairs to find a vertex set of
minimum size such that the two terminals in any pair are not connected after deletion of this vertex set. This
problem is NP-hard. Based on the deep analysis of its structural characteristics, employing the strategy of set

partition and the improved results of another related problem, this paper proposes a parameterized algorithm of
2

running time O* G\/ﬁ—' 41‘) for the problem, in which / denotes the number of terminal pairs and &

denotes the number of removed vertices. This algorithm significantly improves the previous one of running time

O*( 2 K4k,
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(FIRr IR NG DUBEAT AL B R S5 4 — R SE DL 3 Py 15 D020 ) EAT A B AR BEOD BRASE B Seil ad d I RE R £
C'={s1,11,52, L2, .»S -1t S HEAT AR 20 50 ARG AE C7 1A 25 Ay 28] 20 F E B 0 Csnty) P KT PAS mi ELAAOR BB, R 9
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Algorithm PARTITION({s,,t,,52,t2,...,S1,t1} ;1)
1. if m=21then {P={{s\},{t1},{s2},{t2},....{s:}, {t:;} }; O={P}; return Q }
2. if m>2[ then {Q=0; return Q }
3. if 2<m<2l then
3.1 0=0;
3.2 if m=4 then
Q\=PARTITION({s1,t1,52,t2,...,S1-1,t1-1 } ym—2);
for each partition P in Q; do {P[m—1]={s;}; P[m]={t;}; O=QU{P}}
3.3 if m=3 then
QZZPARTITION({Sl,tl,Sz,lz,...,Sp],l/,l},Wl*l);
for ecach partition P in O, do
for i=1 to m—1 do
{ R=P; H=P;
RLFRIi {1} RIml={1}; 0=0U (R}
HIi=HI A Hml={siys 0=00 {H} }
34 if m=2 then
Q3=PARTITION( {S],t[,Sz,tz,...,S[,|,t],]},m);
if 03#C then
for each partition P in Q5 do
for i=1 to m—1 do
for j=i+1 to m do
{R=P; H=P;
RI=RI]si}; RUIRIV{0}: 0=0U1R}:;
HU=H At} HYHIO (si}; 0=0U{H} |
3.5 return Q.

Fig.1 An algorithm for outputting all proper m-partitions of {s,,#,52,t2,...,5,t;}

1 élihkﬁ% {Sl,tl,SZ,lz,...,Sl,tl} E@F)?ﬁ/é\ﬁ m /I\?ﬁﬂﬁ‘r/ﬁ i—'ljiﬂﬁ’ﬁ?f

FEIE 4. 5095 PARTITION RERS IE 04 {161,800, . osut  IFTE & m A TAE B 24 %55

W C={s1,t1,8000,..,spti} TR C KI5 m=21 A T4, BAR IR 2 7 v 2 ME— 10 5 10, B0 4 1
SRR B T IR RIA> 0 BB © R m>20 AT BAREANTT B, IR R AR5 2 LR IS 0 —
WEIE DL 2 m<2U,BE C'={s1,01,525t2,- - -»S1_1t1-1 3, FI AT BT AT H1,C B m A TARIE K150 oI 8 CITE 2k 1 5
fitlh_FIEE LR 3 FoAS [ 1k r= AR

() Y m=4 0T CHAER—F & m=2 N TEAE G P B T4 (s R ) RIS E) Py,
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WU LA 2 C ) — P& A m A>T AR K0 280 o3 PR, R 55 3.2 0 i SE I R O R ORI S m=2

2) M m=3 BT CAER —FEE m=1 AT 05 R0 53 Py, LB TN si(8 )i N2 P, IR
—ANTEERRIGEIFTEL G ), B8 CH—MEH m A THEAB SRS R, FERNE 3.3 0y

3) Y m=2 BT CHUEE—MER m DTFEE UK Py, LEDE TN s, ¢ 43 4GB Py TR
HAANETER,BREE CH—FEH m A TEIE LR I FVEEE 3.4 Dy el s I #2748 ¢/
& m ST EERE AR5 ARG TERER A R 4 (AN [A] AR s in A s, 7 4.

AR, LR 3 Bt Bl e FLASAH B AR I R, C BT A S A m A TR SR 5T 3 g i i I
LA, T O BARAT —FP RS 2 R 2 AT AT — RPN T m=2 IS 2RI 3 A0 AS T B Ak 3 R
()R] C —F 5 m AN TFEIE R0 B R 3 B AS T C IITE & A m AT HEMHE 4%
4% WAL PARTITION 868 E#A4E B {s1,01,50. 80, . o5t RUTTH & m A T4 B8 24 %143 O

Ak, 7] DA BSK AR Multicut W8 — AN 58 4 0 S8 Bk SRR R R B 2 fos Ko i a) 6.2 B
NMC(G',U[j1,k") R SCHR[9] 52 Node Multicut §7 i ] 8 5 5 (G, ULj1, k') A& T A7 AF — AN RN k1) 431
SR, UGIR TS {51,01,52,t2,- - oSty B —FlEE 24 %1153

Algorithm NPMC(G,{(s1,11),(s2,02),. ., (s1,11) } )
Input: an instance (G,{(s1,41),(52,12),-..,(sst/) } ,k) of the parameterized Multicut problem (/=3)
Output: a separator of size bounded by & for (G,{(s1,t1),(52,t2),...,(sit;)} ,k) or report “No”.

1. O=0; w= (ﬁ-l,

2. For i=2 to w Do Q=QUPARTITION {s1,11,52,t1,...,S111}4i);
3. z=[0]; //z denotes the number of partitions in O
4. Ull..z]=Q; // set the partitions in Q to the array U
5. j=1; H=“No”;
6. while j<zand H=“No” do

6.1 {G'=G; k'=k;

6.2 H=NMC(G'U[j],K);

6.3 j=j+1}
7. return H.

Fig.2 An improved parameterized algorithm for the Multicut problem
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