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Algorithm 1: Capacity Scaling

Set P, o, \, ITEpin, ITE oz, T
l+1,Cl«C;
repeat
Solve SNDABPL(A, P,CY);
Get the solution §j of SNDABPL(A, P,CY);
Add paths to P by Column Genaration;
n <+ 0;
for (i,j) € Ado
Ciit = MChgij + (1= \)Cj;
if §;; >0 thenn +n+1;
end
until [ > ITE;, andn < a, orl > ITE 4z
A 9,
for (i,j) € A do
if §;; > 0 then A+ AU{(i,5)};
end
Solve CNDP(A, P,C) within time T and get the solution 4;
A+ o,
for (i,j) € A do
if §i; =1then A+ A U{(,5)};
end
Solve ABL(A);
if the feasible solution §j of ABL(A) is found then
A ;
for (i,j) € Ado
if §ij =1 then A« AU{(i,5)};
end
else
AcAy 1
end
Solve SNDABP(A, P, C) within time T}
if the feasible solution § of SNDABP(A, P,C) is found then
Get the upper bound UB of SNDABP(A, P, C);
else
Solve SNDABP(A, P,C) within time T
if the feasible solution §j of SNDABP(A, P,C) is found then
Get the upper bound UB of SNDABP(A, P,C);
else
g+ 3, UB + o0;
end
end
Return 4,U B;
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Algorithm 2: MIP Neighborhood Search(y, UB)

Set B, M, T,
Add equations (25) and (26) to SNDAB associated with the solution 7;
Solve SN DAB within time T
if the solution § of CNDA(A) is found then
Get the upper bound U Byeign, of SNDAB;
Yy
UB < UBueigh;
end
Delete equations (25) and (26) from SNDAB,;

repeat
Add equations (25), (26) and (27) to SNDAB associated with the current

solution ¥;
Solve SN DAB within time T

if SNDAB has no feasible solution then
break;

else
if the solution § of SNDAB is found then
Get the upper bound U By,ig, of SNDAB;

gy
UB < UBhcigh;
else
M «+ |M/B];
end
end
Delete equations (25), (26) and (27) from SNDAB;
until M = 0;
Return g, U B;
1 : Average Gaps for C-Category Problems(%)
Gurobi TS PTS GLS MTS TAGLS TSM
0.36 5.65 4.29 474 148 2.29 0.92

CPp CSRBB CSLB kNH CSMNS CSMNST

2.04 0.66 0.39 1.05 0.69 0.52
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