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A Bottleneck Search Algorithm for Digraph Using Maximum
Adjacency Merging Method
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Abstract Given digraph network D= (N,4),nEN, a=c(u,v)EA with source s and sink ¢, the maximum flow
from s to t is determined by cut (S 7) that splits N to s€S and tE7 disjoint sets with minimum cut value.
The Ford-Fulkerson (F-F) algorithm with time complexity O(NA?) has been well known to this problem. The
F-F algorithm finds all possible augmenting paths from s to ¢ with residual capacity arcs and determines
bottleneck arc that has a minimum residual capacity among the paths. After completion of algorithm, you should
be determine the minimum cut by combination of bottleneck arcs. This paper suggests maximum adjacency
merging and compute cut value method is called by MA-merging algorithm. We start the initial value to
S={s}, T={t}, Then we select the maximum capacity ,,.c(u,v) in the graph and merge to adjacent set S or
T. Finally, we compute cut value of S or 7. This algorithm runs n—1 times. We experiment Ford-Fulkerson
and MA-merging algorithm for various 8 digraph. As a results, MA-merging algorithm can be finds minimum
cut during the n—1 running times with time complexity O(NV).
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. 1 d ORLESON! 3 mc(u.v):ﬂss) 5={5,2.3}, Z5=3+6+4=13
TSN Jie s o2

: {9,13}=9

T min

S . 2
55 :ish:g.s-» $ 4=
G{ & '2"' 4. mxc(uv):G(Ss , §=1{5,2,3,5}, Z8=3+6=9

“"0 y (aht] I!ll!l{g 9} 9
B3 3’:?_ '_ty 3 >Z:)/ H

5. mxdu,u) 6(5.6), S={s,2,3,5,6}, >25=3+5=8
1. Ss={s}, 7={t}

C=,:.19,8}=8
S=5+5+5=15 LT=5+4+4=13,
=57 b 6. mxc(u.v):4(4 T), T={t,4}, >T=4+5=9
15,13f=13
H]ln{ } lnln{s 9} 8
2 =5(81), S={s,1}, ZS=3+2+5 15
mdxC(U 'U) O( {3 } 5+5=15 7 maxc(“‘v):zl(l 7‘), T= {ta471}72T=8
13,155=13
H(]m{) (} mm{S 8} 8
3 maxcluw) =5(82), §={s,1,2
e 12 Hode o871 =8, 5=1{s.2,3,5,6}, T={1,4.t}
39=3+7+2+7=19,C= , {13,19}=13 -
(d) G, Jei=
4 peecluw)=17(83), §={s,1,2,3},
ZS 3+7+5=15 0_111111{13’15}:13 3@\
5. n]axc(71’77)):7(‘575), S= {571727375}, : :

3S=4+2+34+2+5=16,C=;, {13,16}=13 @( 7@ 4.@ >@
6. maxc(u,0) =5(56), §={s,1,2,3,5,6}, 3\%3
TS=4+2+3+5=14,0= . {13,14}=13 *3@3%*3*‘/

T min

T axclw,w) =5(59), §={s,1,2,3,5,6,9}, 1. S={sh 7={1}
>S=4+2+3+4=13,0=_,,{13,13}=13 3S=7+3=10,X7=4+3=7,C=_, {10,7}="7

3. (u,v) =5(7,7), T=1{t,7}, 2 maxc(u v)=7(81), §={s,1}, Z§=1+2+3=6
ST=5+4+6=15C=,, {13,15}=13 C= i i7,6}=6

9 necwv)=54,17), T=1{t,7.4}, 3. maxc(u v)=4(9,7), T={t.9}, ZT=3+2+3=8

{6,8}=6

" min
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maxCu,v) =4(3,6), U, =1{3,6} 8.
maxCu,v) =4(4,7), U, ={4,7}
maxc(u v)=3(52), S={s,1,2}, 28=3+5+3=11 9.
C=,.16,11}=6
7. paxcwv) =5(8,0,), S={s,1,2,4,7}, 10.
25=5+2+24+2+3=14, C= , {6,14}=6
8 maxcw,v)=5(87;), S={s,1,2,4,7,3,6},
35=5+2+2+3=12, C= . {6,12}=6
9. naxclu,0) =3(85), §=1{5,1,2,4,7,3,6,5},
35=5+2+5=12, C=,,,16,12}=6
10, acc(u,v) =5(88), S={s,1,2,4,7.3,6,5,8},
285=5+5=10, C=,,,16.10}=6
11 Laeclu,v) =5(810), S={s,1,2,4,7,3,6,5,8,10},
3.5=8, C=,,16,8}=6
HrAG e85 D=6
S={s,1}, T=12,3,4,5,6,7,8,9,10,¢ }
(e) G, J2f= 1
AT TN 2
702 3 2 2 2 106
O S
\4 t ’ f ) .
12 2 2 6 8 '§.‘:
1. S={s}, 7={t} .
TE=T+4+12=23, TT=6+5+9=20
C=,...123,20}=20
2. paxc(uv) =12(8,g),
S= {s gh, XS=T7+6+2+6=21
C= ;. {20,21}=20
3. maxc(u,v)ZQ(i,T) T={t,i}
>T7T=6+5+8+1=20, C=, {20,20}=20
4. acluw)=8(e, ), T={t.ie}
>T=6+5+2+6+2+7=28 C=_, {20,28}=20
5 maxclu,v) =7(Sa), S={s,g.a},
38=5+8+2+6=21, C= . {20,21}=20 1.
6. axclu,v)=8(8d), S={s.g.a,d},
35=8+8+6=22, C=,, {20,22}=20
T maxcu,v) =8(8b), 5= {s,g,a,d,b}, 2.
38=6+10+6=22, C=,, {20,22}=20 3.
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m_wc(u,v) =7(h, 1), T= {t,i,e,h}
ST=6+5+16=27, C=_, {20,27}=20
maxc(u,v) (Sc S={s,g,a,d,b,c},
NS§=2+22=24, C=, {20,24}=20
maxc(w:0) =5(f. 1), T={t.i.e;h.f}
3T=24, C=;.{20,24}=20

HAET o5 T)=20

S={s,a,b,c,d,e,f,g,h,i}, T={t} or
S={s,a,b,c,d,e,f,g,h}, T={i,t}
® ¢ 2Yg=

S={s}, T={t}
38=4+6=10,X7=4+5=9,C= , {10,9})=9
maxc(u v) =6(S,c), S={s,c}, 29=5

C= ;. 19,5}=5
maxCt,0) =5(8a), S={s,c.a}, ZS=4+5+1=10
C= ;. 15,10}=5

maxCw,0) =5(89b), S={s,c,a,b}, 29=4+6=10
C=,.15.10}=5
maxC(t,0) =6(8.d), 9= {s,¢.a,b,d}, Z5=9
Cc= . 159}=5
HrAt oS D=5, S={s,c}, T={a,bd t}
(9) Gy =

/®— 10;@\
%6_: ..
t te,
8§ 2 1

1 *, 4
\@_6 :.‘: Aaunnt
S={s}, T={t}
T8=5+6+8=19, ZT=9+4=13,
C= . 119,13}=13
maxc(w,v) =11(c, 6) U, = {ce}
max€(,0) =10(a,b ={a,b}
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Fig 9. Maximum Adjacent Merging Algorithm for
Experimental Data
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