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The master problem (MP) for this instance of ITP with 20 sites (i = 0,...,19) and 100
tours (7 = 0,...,99) over a planning horizon of 5 days (¢t = 0,...,4) is given in Avella.lp
(Avella.mps)! with an optimal objective function value of 974.04.

The restricted master problem (RMP) given in AvellaRMP.1lp (AvellaRMP.mps) is ini-
tialized with 21 tours. The associated optimal objective function value is 972.60, and the
optimal dual values are obtained as:

mo =474, m =33.6, mw =094, w3=00 1w,=0.0,

T = 260, g — 4087 7 = 424, g = 442, g = 484,

T10 = 00, ™1 — 788, 12 — ].]_O, T3 = 6587 T4 — 384,

T15 = 292, T16 = 986, m7 = 592, T8 = 264, T19 = 00,

Ao =426, A\ =42.6, I =42.6, A3=42.6, I\, =426.
Using these dual variables, 7; = r; — Zi:jeD(i) T — Zt:jeF(t) A <0, for each j € J, and the
column-and-row generation algorithm in Avella et al. (2006) terminates with a suboptimal
solution. The correct stopping condition for a column-and-row generation algorithm that
solves the LP relaxation of ITP is specified in Theorem 1.2 in our paper and requires that

Zﬂz—mln)\t<0 jeJ\J. (1)
teS(j
i:jeD(7)

Iteration 1. Tour 44 covers sites 2, 10, 15, and 19, and may be performed on days 1 and

2. Based on (1), the reduced cost of yy4 is calculated as below in our algorithm:
Cyy = 152.0 — (71'2 + 10 + T15 + 7T19) — min{)\l, )\2} =10.8 > 0.

Adding y44 to the RMP, we obtain AvellaRMP1.1p. The optimal objective function value
associated with this RMP is 972.60, and we obtain the following dual variable values:

o = 312, T = 174, T = 640, Ty = 00, Ty = OO,
ms =44, 7w =230.0, w =370, mg=255.0, mwe=43.0,
mo = 0.0, w1 =842, mo=0.2, m3=2>55.0, my=27.6,
T15 = 184, T16 = 986, T7 = 484, T8 = 1027 T19 = 00,
Ao =69.6, A =696, X =069.6, A\3=069.6, N =69.06.

'All lp and .mps files reside in the same folder as this document. The IBM ILOG CPLEX 12.1
Interactive Optimizer was invoked on these files to obtain the results in this supplement.
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Iteration 2. Tour 31 covers sites 1, 6, and 13, and may be scheduled on days 0 and 4.
Using the dual values above, our algorithm determines that the reduced cost of column ys;
is positive:

C31 = 184.0 — (71 + 76 + m13) — min{ Ao, Ay} = 12.0.

After adding ys31, the resulting RMP given in AvellaRMP2.1p is solved. The objective
function value increases to 972.70, and the corresponding optimal dual solution is determined

as:
To = 368, T = 227, T = 698, T3 = 00, Ty = OO,
U 155, g — 300, T = 3087 ] = 434, g = 368,
T = OO, T = 902, T2 = 00, T3 = 666, T14 = 272,
T15 = 179, Te6 — 987, ™7 = 479, T8 = 273, 719 = 00,
o =647, M\ =647, A =643, A3=527, N\ =64.T.

Iteration 3. Using these dual values, our algorithm again identifies a positive reduced cost

column y,s as below:
522 =117.0 — (7T1 + T + 7T10) — min{)\g, )\3} =11.6.

After adding 999, the resulting RMP given in AvellaRMP3.1p yields an optimal objective

function value of 973.16. The corresponding optimal dual solution is obtained as:

To=40.12, m =24.64, 7 =67.04, m =0.00, w4 =0.00,
T = 14.68, 7w =236.08, m;=34.12, Tg=44.32 Ty =40.12,
T10 = OOO, T = 8228, 712 = 000, T13 = 6108, T14 = 3292,
T15 = 2260, T16 — 9308, 17 = 5260, T8 = 2224, T19 = 1487
Ao =62.20, A =62.20, A =60.88, A3=056.28, A4 =62.20.

Iteration 4. Finally, using these dual values, our algorithm finds a positive reduced cost
column 799 as

Cop = 290.00 — (7'('7 + 79 + T + 7T17) — )\4 = 7.88.

After adding g, the resulting RMP given in AvellaRMP4.1p is solved and no more
column with a positive reduced cost is detected by our algorithm. The corresponding optimal
objective function value is 974.04. Thus, the proposed column-and-row generation algorithm

correctly identifies the optimal solution of the LP relaxation of I'TP for this instance.
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