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The research of location assignment for export container

Student : Wen- Chiuan Yang Advisor : Shang-Hsing Hsieh

Institute of Transportation Technology and
ManagementCollege of ManagementNational
Chiao Tung University

Abstract

Nowadays international trade mainly depended on containerization. In order
to finishing the containers loading process speedy, the container terminal
operator will request shipper to delivery containers to terminal before the
containership arrives. When containers delivered to terminal, container block
must provide a space for these containers to storage until these containers be
loading to containership. The RMGC is very heavy and large, when deciding the
storage location of container without planning, the operation of RMGCs will be
inefficiency and then effect the loading time of containers.

In order to shorten containers loading time, this research discusses how to
stack containers in which black‘and construct a mathematical model with linear
programming in operation research.-The-objective function is to making the
imbalanced degree of workload among each block as minimum as possible.
Consider three impacts on objective value, such as the number of truck, the
distance between block and berth and the available capacity of block. Finding the
optimal assignment number of trucks with total enumeration and then using
branch and bound to search optimal assignment number of containers to decide
every container should be stack to each block and how number of trucks should
be assign to each block to transit containers. Solution formula is coded with the
Mathematica 5.0, a mathematic software package. The example analysis shows
that with short computation time the method can really reduce containers loading
time.

Keywords - Container block, Export container, Linear Programming
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If vessel k finished loading processatt: C,. =C, y&L,, V i=12---B; t=12---T

Otherwise : Cu=Ciy ¥V i=12=B; t=12--T

(2) P g =
PR FAPRGE S I HE - M Ay a T R R R L

RO ST 2 R e

P =C* V k=12,--,K

% =C% Vv k=12,---K

q
g $—Y—— ¥V i=12,-,B; k=12, ,K; t=12,---,T

(4) i 2t )
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L, Xt +2d“< +,
m, < Vo 2 x(Pwe+l%) ¥ i=12-,B; k=12--,K; t=12- T--memmv [b]
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D (P +2%k)<Cy V F=L2,,B; 1212, T s [2]

L% =C* % ¥V K=12,,K oo [4]

L xt, +2%6/ 4t

Vo (%) ¥ i=12-B: k=12---K; t=12--T.[5]

Iikt

L X T, +2dikv +1, ' ;
m, < | (P +L%) V¥V i=12--,B; k=12--K; t=12--T..[6]
ikt

.
If vessel k finished loading process at t : G, =G, +ie+L3e V i=12-+B t=12--T .[7]

Otherwise : C;=C; , V i=12--B t=12-T oo, [8]
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e R fRARN AR

day=7;

5=10;

its=18;

Array([vol, 5];

cap = Array|capacity, {5, 24, s}];

Array[obi, s]:

Array[constrain, s];

cons = Array[st, {s, 22}]:

Array(recons, s];

Array(var, {s, 14}];

Array(b, s]:

Array(t, s]:

Array(v, 2];

Array(V, s];

Array(d, s]:

Array[cpu, s];

Array[time, {5, 2}];

it= Array[truck, {5, 2}]:

ctn20 = Array([L, {5, 2, 24, s}];

ctndl = Array([L40, {5, 2, 24, 5}];

Array(d, s]:

Array(B, s]:

Array([lp, s]:

Array([ILp, s]:

Array(Ob, 2];

tq=60/33;

tr= 60733

speed = 250;

{vol[l], vol[2], wal[3], vol[4], vol[5]} = {500, 700, 600, 800, 400}; dist = {{400, 400}, {400, 400}, {450, 450}, {450, 450}, {500, 500}};

(4B[1], t[1], a[l], vI1], VI11}, {b(2], t(2], al2], via], VI(2l}, {pI3], (3], a[3], vI3l, V(31}, {bl4], tl4], a[4], v[4], VI4]},
{b[5], (5], al3], v[5], VIS1}, {bI6], tI6], d(6], v[E], VIE]}, {BI7], tI7], a(7], v[7], VITI}, {BIB], tI8], d[8], v(&], V[B]},
{b[9], £[9], 4[9], w[9], V[9]}, {b[10], t[10], A[10], w[1O], V[100}, {B[11], &[11], 4[11], w([l1], ¥[11]},

b[5], t[5], A[3], w[5], V[51}, (2(6], t18], A[6], wIB], VI6]}, {L{7], £[7], d[7], v[7], VI71}, {B[8], t[8], (8], v[B], VI8]},

bI9], EI9], 4191, w[9], V[91}, {b[10], £[10], €[10], w[10], ¥(100}, {b[11], E[11], 4[1L], w[LLl], V¥ILL1]},

bl12], t[12], d[12], v[12], V[12]}, {bIL3], t[13], d[13], v[13], V[13]}, (b[14], t[14], d[14], v[14], V[14]},

b[L5], £[15], d[L5], w[L5], V[15]}, (B[L6], t[L6], d[16], w[1&], V[1&]}, {B[17], [17], 2(17], w[17], V[17]},

b18], t[18], 4[L8], w[L8], V[18]}, {b[L19], £[L19], A[18], w[19], V[19]}, {b[20], &[20], 4[20], w200, V[200}) =

({1, 6, 1, 300, 503, {2, 10, 2, 200, 100%, {1, 20, 2, 100, 50}, {2, &, 3, 500, LOOY, {2, 13, 4, 200, 50},

1,17, 4, 50, 2003, {2, 4, §, 100, 100}, {1, 15, &, 300, LO0Y, {1, 10, 6, 200, 150}, {2, 14, 7, 250, 1003,

1, 8,8, 50, 50}, {2, 11, 9, 100, 200%, {1, 17, 9, 400, 50}, {2, 15, 10, 100, 150}, {1, &, 11, 200, 100},
{2, 16,11, 150, 100}, {1, 7, 12, 300, LOO%, {2, 13, 12, 50, 1003, {1, 1, 13, 150, 50}, {1, 12, 14, 100, 200}};

Dolobj(i] = Sun[d[i] - B[1]], {%, L, s}];

Dof[st[i, 6] = Sum[ctn20([f, b[i], t[i], d[1]]1], (], L, 5}] ==¥[E], {2, 1, 8}]:

Dolst[z, 7] = Sum[ctnd0[[5, b[1], t[L], d[2]]1], {7, L, 8] ==V[z2], {2, 1, s}];

Dolat[i, B] = ctnZ0[[L, b[i], ¢[1], d[2]]] = 0ss ctn20[ (2, bIL], t[1], d[2]]] 2 Deactn20][3, k[1], t[1], d]1]]]) = D&&
ctnzd[[4, b[i], t[1], d[i]]] = 0&&ctn20[ (5, b[1], t[i], d[i]]] 2 0&s ctndd[[1, b[i], t[Z], d[i]]] = 0&s ctndd[[2, b[1], t[1], A[i]]] = D&
ctndd[[3, b[i], t[1], d[1]]] = 0&sctnd0[ (4, b[1], t[i], d[i]]] = 0&cctndd[ (S, b[i], £[1], 4[i]]] :0&&A[i] »=04&cB[Z] == 0, {i, L, 8]

Do[st[i, 19] = ctm20[[1, b[1], t[i], d[i]]] € Integers s ctn20[[2, B[L], t[1], 4(1]]] € Integers 4&
ctn20[[3, b[1], t1i], d[i]]] € Integers s ctn20[[4, b[1], ¢[1], d[i]]] € Integers s& ctn20[[5, b[1), t[1], d[1]]] € Integers a&
ctndl[[1, b[1], t[i], d[i]]] € Integers & ctndd[ (2, b[1], t[i], €[1]]] € Integers &6 ctndd[ (3, b[1], t[i], d[1]]] € Integers &
ctndl[[4, b[1], t[i], d[1]]] € Integers & ctndd[ [, b[1], t[1], d[1]]] € Integers, {i, 1, a}];

Do[var[i, 1] = ctm20[[1, b[1], t[i], d[i]]], {%, 1, s}]:

Dolvar(i, 2] = ctmZ0[[2, b[i], t[1], d[1]]], {i, L, 5}]:

Do[var([i, 3] = ctm20[[3, b[1], t[1], d[i]]], {i, L, 8}]:

Dolvar(i, 4] = ctn20[ (4, b[1], t[1], d[1]]], {i, L, 8}]:

Dolvar(i, 5] = cm20[ (5, b[1], t[1], dl1]]], {L, L, s}];

Dolwar(i, 6] = ctmd0[[1, b[1], t[1], d[1]]], {i, L, 5}]:

Do[var([i, 7] = ctnd0[ (2, b[1], t[1], d[i]]], {i, L, 8}]:

Do[var(i, 8] = ctnd0[ (3, b[1], t[i], A[i]]], {L, 1, s}]:

Dolvar(i, 9] = ctnd0[ [4, b[1], t[1], dl1]]], {L, L, 5}]:

Do[var(i, 10] = ctnd0[[5, b[1], t[i], d[i]]], {1, 1, s}]:

Dafwar(i, 11] = A[1], {1, 1, 8}]:

Dofvar(i, 12] = B[1], {1, L, s}]+

Forfi=1, i1, i++,

{
{
{
{
{
{
{
{
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cpuli] = TiminglFor[j: 1, 0e=qd[7+1] -d[1] eday-1, 7++, Do[z=7]]:

For’j:l, F25, F+4,

Do[cap[[j, tlil, ct[i]]]=Me.x[vol[j]-Rmmd|5um|[mlm (day =24 ((d[i+ k] - d[3]) +24+ t[3+k] - t12]0)) = (L dist([f, Bli+ K11/
sun[l/aist|[m, Bli+ 111, (@, 1, 5}) = (v]iek] +2V[ie K], (X, L,n}]],u]];mnt[cap[[j, t[i], dli]]11|; Princ(z];

et (dist[[1,b[4]]]/spredistq +l], ttles,
tr

ok (diso] [,8]2]]]/ speedisng
tr

oyl (dist[[2.B]8]]] 4 spend)aty
t

For[ttd=1, ttdsMin[its-ctl-t£2-1, bL(tuz (dist[[4, b[i]]] /speed) + ty) +1], todes,
g

For[ttl=1, ttls Min[its -4,

For[teZ= 1, tel s Minfits -tel-3, +1], telss,

For[ted= 1, ttd s Minfits -tel-ted - 2, +1], ttdes,

For[e5= 1, ted<Min[its - el - te2 - ted-ted, t_Lr (tr+2 (dist[[S, b[a]]] /speed) +tq) + 1], trhes,

Do|I£[tels :_r[uuz (dizt[[L, b[]]] fopeed) +tq), tl= :_r(cnz (distl[L, bIi]]]/speed) + ty), tl= tel]]:
Do|If[tr2» :—r(tuz (dist[[2, b[1]]] fopeed) +tq), t2 :—r(tna (dist[[2, b[1]]]/ speed) + ty), £2= £12] ]
Do[1f[tt3 :_r(tuz (dist[[3, b[1]]] fopeed) +tq), 3= :_r
Do[If[ttd> L (tr+2 (dist[[4, bl]]] fspeed) +tq), td= L (tr+2 (dist[[4, b[]]] /speed) + ty), t4= ted];

tr tr

Do|I£[tes» ti[tr+2 (dist[[5, B[]]] fopeed) +tq), 5= ti(tr+2 (dist[[5, bI1]]]/ speed) + ty), £5 = £25] ]
E E

(tr+2 (dist[[3, b[i]]] fspeed) + t), £3 = £23]];

Do[bh = Minimize | {ob3[i],

ctna0[ |1, b[i], t13], di]]] +2 ctnd0[[1, b[i], t[i], d[i]]] <=cap[[L, t[i], 2[i]]],

ctna0[ (2, b[i], t13], di]]] +2 ctnd0[ (2, b[i], t[i], d[i]]] <= cap[[2, t[i], 2[i]1],

ctna0[[3, b[i], t13], di]]] +2 ctnd0[ [3, bli], t[i], d[i]]] <= cap[[3, t[i], 2[i]1],

ctna0[ (4, b[i], t13], di]]] +2 ctnd0[ [4, b[], t[i], d[i]]] <= cap[[4, t[i], 2[i]1],

cthna0[ |5, b[i], t13], di]]] +2 ctnd0[ [5, bl], t[i], d[i]]] <= cap[[§, t[i], 2[i]1],

stli, €],

stli, 71,

stli, &,

Ali] = &[tq+(2dist[[l, bli]]] fepeed) +tr+tl) + (Ctn20[[L, B[], £[1], d[i]]]+ctndd[[L, b[i], t[i], A[i]]]),
Ali] = é[tq+(2dist[[2, B[i]]] fepeed) + tr + £2) + (CEN20[[2, B[], £[1], d[1]]] + ctndd[[2, B[i], t[i], d[i]]]),
Ali] = é(tc{+(2dist[[3, b[i]]] fspeed) +tr + t3) + [ctn20[[3, B[], t[1], d[i]]]+ ctndl[[3, B[i], t[i], d[1]]]),

Ali] = i[tc“ (Zdist[[4, B[1]]] fepeed) + tr « td) + (ctnzd[[4, B2], ¢[1], 4[2]]]+ ctnd0[ (4, bI1], ¢[1], 4[i]11),

Ali] = & (bq+ (2dist|[5, bi]]] fspeed) +tr +t5) + (ctn20[[5, BIi], t[1], dli]1]+ctndD[[5, bld], t[1], ali]1]),

Bli] s = (tq+ (2dist[[1, b[d]]] fepeed) + tr«tl) = (ctn20[[L, B[L], t[1], d[L]]]+ctndO[ (1, bl1], t[i], A[i]1]),

L
£l
Bli] < é[tcp (2dist[[2, b[1]]] fspeed) « oL +t2) « (CEn20[[2, B[L], t[1], d[L]]]+ctnd0[(2, bI1], t[1], A(3]1]).

Bli] % 2 (g« (2dist][3, b[1]]] Fepeed) +ur +t3) » (ctn20[[3, bIE], 121, 4[i]1]+ eond0L[3, I3, tE], ALED1D),
Bli] < 2 (ug+ (2dist[4, bl1]]] Fapeed) +ur o) + (ctn20[[4, BIE], 121, 4Li]1]+ eond0l 14, BIL1, tE], ALE]1D),
Bli] s - by + (2digt[[5, B[1]]] /epeed) + to«t5) = (ctn20[[5, Bli], t[2], Q[1]]]+ctadD[[S, 8141, t1L], AL]1D)],

{var[i, 1],
var[i, 2],
var[i, 3],
var[i, 4],
var[i, 5],
var[i, 6],
var[i, 7],
var[i, 8],
var[i, 9],
var[i, 10],
var[i, 11],
var[i,lzl}]]:

AppendTo[hh, {tl, t2, t3, t4, t5}];

Do[If(kA[ (2, L, 2]] < Lp[i] 112, L, 2]1, Lp[d] =hh, 1p[i] = Lp[i], Lp(] = )] ]]]]]:
Dol{tl, t2, t3, td, 5} = {Ipl2] [[3, 111, Lp(2] (03, 211, Lplzl (03, 311, Lpl2l0[3, 410, Lpl] (13, S11}):
Do|T1p[i] = Minimize|{ob][i],

ctn20[[1, b[i], t[i], d[i]]] + 2 ctnd0[ [1, b[i], t[i], d[i]]] <=cap[[L, t[i], d[i]]],

ctn20[[2, b[i], t[i], d[i]]] + 2 ctnd0[ [2, b[i], t[i], d[i]]] <= cap[[Z, t[i], d[i]]],

ctn20[[3, b[i], t[4], 2[i]]] + 2 ctnd0[ [3, b[1], t[i], d[i]]] <=cap[[3, t[i], d[i]]],

ctn20[[4, b[i], t[i], 2[i]]] + 2 ctnd0[ [4, B[], t[i], d[i]]] <=cap[[4, t[i], 4[i]]],

ctn20[[5, b[i], t14], Ali]]] + 2 ctnd0[ (5, b[1], t[i], d[i]]] <=cap[[5, t[i], 4[i]]],

st[i, 6],

stli, 71,

st[i, 8],
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Ai] = i(tc“ (2dist[[1, b[1]]] f=peed) + tr+tl) + (ctn20[[L1, B[], t[1], d[2]]]+ctndl[ (1, b[1], ¢[L], A[Z]1]),
Ai] = %(tcp (2dist[[2, B[1]]] fapeed) +tr +£2) = (ctn20[[2, B[], t[1]), 4[i]]]+ctndl[ (2, b[1], t[1], A[i]1]),
Al e é(tuﬁ (2dizt[[3, b[L]]] {2peed) + tr+L3) + (Ctn20[[3, B[], ¢[4], d[i]]]+cwmd0[[3, bIL], t[L], A[i11]),
Ai] = i(tc“ (2dist[[4, b[1]]] /=peed) + tr +td) « (ctn20[[4, B[], t[1], d[2]]]+ctndl[ (4, b[1], t[L], A[L]1]),
Ai] = &(tcp (2dist[[5, B[1]]] fapeed) + tr + £5) = (ctn20[[5, B[], t[1]), 4[i]]]+ctndl[ (5, b[1], t[1], A[i]1]),
B[i] < &(tt{+ (2distl[1, b[1]]] {speed) + tr+tl) » (CtnZ0[[L, b[i], £[i], @[i]]]+cmmd0[[1, b[L], £[1], A[i11]),
B[i] 2 %(tc“ (2dist][2, b[1]]] /=peed) + tr+t2) + (ctn20[[2, B[], t[1]), d[2]]]+cmdl[ (2, b[1], ¢[L], A[L]1]),
B[i] 2 &(tcp (2dist[[3, B[1]]] /apeed) +tr +£3) = (ctn20[[3, B[], t[1]), 4[i]]]+ctndl[ (3, b[1], t[1], A[i]1]),
B[i] < i(tt{+ (2dist([4, b[1]]] /speed) +tr + t4) » (CtnZ0[[4, b[i], £[i], d[i]]]+cmmd0[[4, b[1], t[1], A[i11]),
Bli] < é(tuﬁ (2dist[[5, bIL]]] /speed) + L+ tE) » (ctnZ0[[5, b[i], (2], d[i]]]+cwmd0[[5, bIL], t1L], A[i11]),
stli, 191},
{{war[i, 1], IntegerPart[Lp[i][[2, 3, 2]]] - 1, IntegerPart[Lp[i][[2, 3, 2]]] + L},

{war[i, 2], IntegerPart[lp[1][[2, 4, 2]]] -1, IntegerPart[Lp[z][[2, 4, 2]]] + 1},

{var[i, 3], IntegerPart[Lp[1][[Z, 5, 2]1] - 1, IntegecParc(Lp[Z][[2, 5, 2]]] + L1},

{war[i, 4], IntegerPart[Ip[i][[2, 6, 2]]1] - 1, IntegerPart[Lp[i][[2, 6, 2]]] + 1},

{war[i, 5], IntegerPart[lp[1][[2Z, 7, 2]]1] -1, IntegerPart[Lp[2][[2, 7, 2]]] + 1},

{var[i, 6], IntegerPart[Ip[1][[Z, &, 2]]] - 1, IntegerParc[Lp[2][[2, &, 2]]] + 1},

{var[i, 7], IntegerPart[Lp[i][[Z, 9, 2]1] - 1, IntegecParc[Lp[i][[2, 9, 2]]] + 1},

{war[i, 8], IntegerPart[Lp[i][[2, 10, 2]]] - 1, IntegerParc(Lp[i][[2, 10, Z]]] + 1},

{var[i, 9], IntegerPart[Lp[1][[2, L1, 2]]] - 1, IntegerPart(Ip[1][[2, 11, Z]]] + 1},

{var[z, 10], IntegerParc[Lp|i] [[2, 12, 2]]] -1, IntegerPart|Lp[2][[Z, 12, 2]1]] + 1},

{var[i, 111, Inlz] (2, 1, 2]], Lp[d][(2, 1, 2]] +10},

{var[z, 12], Iplz][[2, 2, 2]] - 10, Ip[z][[2, 2, 211}}]]:AppendT0[ILp[i], {tl, 2, t3, t4, £3}];

Do[Print[ILp[i]]]l;DD[Print[cpu[l][[l]]]] H
For’i: 2,158, 144,
cpuli] =Timing’F0r[j= 1, 0e=qd[7+1] -d[2] sday-1, 7++, Do[z=7]1:
For’j: 1, 75, J++,

If’ILp[i-l][[Z, 1,21 /60 (d[i] -d[i-1]) »2d4 t[i] - t[i-1],

DD’cap[[j, til, A =Max|vul[j] —Round’Sudewﬁ tday+24- ((d[1+ K] -d[i]) +2d4 t[i+K] -t[i]j)}*

(L/distl[5, bli+ K1]]/SmlL/dist m, D3+ K111, (&, L, 5)1) = (73 o] +2V (i KD), (1, m1] 0]
Do[eap[[4, t[1], d[i]]] = Bax[voL (3] - Tip[i- 1] (12, J+2, 211 - 2+TIp[1 - 1] [[2, §+7, 2] -

Romdlﬁml[ﬁ (day=2d- ((d[i+E]-d[1]) =24+ t[+E] —t[i]]j]w(l;‘dist[[j,b[ﬂk]]] {3l dist[ [z, B[+ K], {2, 1, 510+

(rlis k] +2V[ieKDD, (K, l,n}]

, ul”: Print[ean[[], t[i], d[l]]]]]: Print(a];

For[tel= 1, ttls Min[its -4, ZEOMBININING )], pp),,,
:

For[te2= 1, 112 < Hinlits - vel - 3, SECREOEIIBNIN )], g,
:
ol (dise][283]]]/ spend)ityg
i3

For[ttd=1, trdsMinits-trl-tr2-1, ei(tnz (dist][4, b[1]]] /speed) + ty) + 1], trdes,
T

For[ttd=1, ttdsMin[its-£cl-£t2-2, +1], th3es,

For|[tts=1, tt5 < Min[its - trl - tr2- cri-ted, ?t (tr+2 (disc([5, B[i]]] /speed) +ty) + 1], triss,
Do[1f[tel - :_r(tuz (dist[[L, b[]]] fapeed) +tq), tl= :_r(tnz (dist|[L, b[1]]] [ speed) + ta), tl = tel]]:
Do|1£[te2s tl_r(tuz (diat[[2, b[2]]] /opeed) +tq), tZ= :T(E“Z (dist|[2, B[1]]] fapeed) + ty), t2 = t1d] |
Do|If[tess tl_r(tuz (diat[[3, b[2]]] /opeed) +tq), t3= :T(E“Z (dist[[3, B[1]]] fapeed) + ty), 3 = ttd] ]
Do|1f[teds tl_r(tuz (diat[[4, b[2]]] /opeed) +tq), td= :T(E“Z (dist[[4, B[1]]] /apeed) + ty), t4= ted]];
Do[1[tes» & (tr+ 2 (dist([S, BIE11]/speed) + tq), £5= 2 (tr+2 (dist[[S, blE]]] fapeed) + T, £5 = ues]];
Do|bh = Minimize|[ob3[i],

ctn20[[L, bli], t[i], dl2]]] +2ctnd0[[1, b[1], t{1], A[1]]] <=cap[[L, t[1], A[i]]],

ctn20[[2, bli], t[i], dl2]]] +2ctnd0[[2, b[1], t[1], A[1]]] <=cap[[2, t[i], A[i]]],

ctnal[ (3, bl1], t12], A[1]]] + 2 ctnd0[ (3, bl1], tl1], A[1]]] <=cap[[3, t[2], d[2]]],

ctn20[ (4, b[i], £[1], 2[i]]] +2ctndD[ (4, b[i], £[i], 2[i]]] <=cap[[4, t[i], 2[i]]],

ctn20[[5, bli], t[i], dl2]]] +2ctnd0[[5, b[1], t[1], A[1]]] <=cap[[5, t[1], A[i]]],

st[i, 6],

stz 71,

st[i, 8],

Ali] = &[tq+(2dist[[l, Dpli]]] fepeed) + tr«t1) » (ctn20[[L, b[i], £[i], d[i]]]+ctndd[[L, B[i], t[i], Ai]]]),

Ai] = é[tq+(2dist[[2, b[i]]] fapeed) + ¥ + £2) + (CE20[[2, B[], £[1], d[1]]]+ ctndl[[2, B[i], t[i], d[1]]]),

ai]: é[tq+(2dist[[3, pli]]] fspeed) + tr «£3) + (ctn20[[3, (3], t[1], A[£]]]+ctnd0[[3, b[1], t[i], d[1]]1),
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i) e ﬁ(tcﬂ [2dist][4, B[1]]] fopeed) + tr =) « (ctn20[ (4, b[1], t[2], d[2]]]+ctnd0[ (4, B[1), t(Z], (2110,
alile é(tch [2dist[[5, B[1]]] fepeed) + tr = £5) = (ctn20[ [5, b[L], t[(2], d[L]]]+ctndO[ (5, BIL), t(Z], d[2]]]0,

Blils &(ttﬁ [2dist][L, B[1]]] fopeed) +tr = tl) « (cth20[ [1, b[1], t[i], d[i]]]+ctnd0[[1, B[i], t[i], 411110,

Bli]s %(EEH [2dist][2Z, B[1]]] fopeed) + tr « 2] « (ctn20[ (2, b[1], t[1], d[i]]]+ctnd0[ (2, B[1], (2], (1110,
Bli]ls é(tch [2dist][3, B[1]]] fepeed) + tr = t3) « (ctn20[ (3, b[L], t[(2], d[L]]]+ctnd0[ (3, BIL], t(Z], d[Z]]]0,

Blils &(ttﬁ [2dist][4, B[1]]] fopeed) +tr = td) « (cth20[ [4, b[1], t[i], d[i]]]+ctnd0[[4, B[i], t[i], 411110,

Bli]s tis(tq+ [2dist][5, B[1]]] fopeed) + tr « £8) « (cth20[ [5, b[1], t[1], d[i]]]+ctnd0[([5, B[i], t[i], d[i]]])},

Ivarfi, 1],
var(i, 2],
var|i, 3],
var(i, 4],
var(i, 5],
var(i, 6],
var(i, 7],
var(i, 8],
var(i, 9],
var[i, 10],
var(i, 11],
var[i,lz]}]]:
AppendTo[hh, {tl, t2, t3, td, £5}];
DolTE[hA[[2, 1, 2|1 < Ipl2] 112, 1, 2], Ip[2] =hh, Lpl2] = Ipla], Lolal = )1 ]]] ] ]
Dal{tl, t2, t3, td, £5) = (Lp[Z] [[3, 111, Lo(21((3, 211, Lpla] (13, 311, Lp(al (13, 411, Lpl2] (13, 311}1:
Do[Ilp[i] = Mininize|[obj[i],
ctnZd[[L, b[1], t[1], d[1]]] +2ctnd0[[L, b[1], ¢[1], A[L]]] <=cap[[L, £[2], d[]]],
ctn20[[2, b[1], t[2], A[i]]] + 2 ctnd0[[2, b[L], t[1], d[2]]] <=cap( (2, t[2], d[L]]],
ctn20[[3, b[1], (2], A[i]]] + 2 ctndO[[3, bL], t[1], d[2]]] <=cap((3, t[2], d[Z]]],
ctnZ0[[4, b[1], (2], A[i]]] + 2 cund0[[4, bL], t[1], d[i)]] <=cap( (4, t12], d[Z]]],
ctn20[[5, bli], t[1], d[i]]] +2ctmd0[[5, B[], t[], d[i]]] <=cap[[5, t[i], d[i]]],
st[i, 6],
st[i, 7],
st|i, 8],
A[i] = &(tcﬁ (2dist[[l, b[Z]]] fepeed) +tr +tl] « [ctnZ0[[L, b[1], t[i], d[1]]] +ctmd0[[L, b[1], £[Z], d[2]]1]),
Ai] & é(tcp (2dist[[Z, b[1]]] fapeed) +tr = t2) = (cth20[[2, b[1], t[i], d[1]]] +ctnd0[[2, b[i], £[1], d[1]]]),
1] = é(tc“ (2dizt[[3, b[2]]] fepeed) +tr =t3) = (ctnZ0[[3, b[z], t[1], d[1]]] +ctmd0[[3, b[1], (2], d[2]]]),
a[i] = i(ttﬂ (2dizt[[4, b[L]]] /opeed) +tr = td) = (cthZ0[[4, b[1], t[i], 4[1]]] +ctnd0[[4, b[i], t[Z], 4[i]]1]),
A[1] = é(tch (2dist[[5, b[2]]] faspeed) +tr «t5) = (ctn20[[5, b[z], t[1], d[1]]] +ctnd0[[5, b[1], (2], d[2]1]),
B[i] = &(tcﬁ (2dist[[l, b[Z]]] fepeed) +tr +tl] « [ctnZ0[[L, b[1], t[i], d[1]]] +ctmd0[[L, b[1], £[Z], d[2]]1]),
B[i] = é(tcp (2dist[[Z, b[1]]] fapeed) +tr = t2) = (cth20[[2, b[1], t[i], d[1]]] +ctnd0[[2, b[i], £[1], d[1]]]),
Bli] = é(tc“ (2dizt[[3, b[2]]] fepeed) +tr =t3) = (ctnZ0[[3, b[z], t[1], d[1]]] +ctmd0[[3, b[1], (2], d[2]]]),
E[i] = i(ttﬂ (2dizt[[4, b[L]]] /opeed) +tr = td) = (cthZ0[[4, b[1], t[i], 4[1]]] +ctnd0[[4, b[i], t[Z], 4[i]]1]),
B[i] = é(tch (2dist[[5, b[2]]] faspeed) +tr «t5) = (ctn20[[5, b[z], t[1], d[1]]] +ctnd0[[5, b[1], (2], d[2]1]),
stli, 191},
{{var|z, 1], IntegerParc[Lp[z][[2, 3, £]]] - 1, IntegerParc[Lp[z] [[2, 3, Z]]] + 1},
{var[i, 2], IntegerPart[Ip[i][[2, 4, 2]]] - 1, IntegerPart[Lp[i][[2, 4, 2]]] + 1},
{var(i, 3], IntegerParv[Ip[Z][[2, 5, 2]]] - 1, IntegerPart[Lpli][[2, &, 211] + 1},
ivar[i, 4], IntegerPart[Lp[i][[2, &, 2]]] -1, IntegerPart[Lp[Z][[2, 6, 2]]] + 1},
{var[i, 5], IntegerParc[Ip[2][[2, 7, £]]] - 1, IntegerParc[Ip[L][[2, 7, 2]]] + 1},
{var[i, 6], IntegerPart[Lp[i][[2, &, 2]]] - 1, IntegerPart[Lp[i][[2, &, 2]]] + 1},
ivar[i, 7], IntegerPart[Lp[i][[2, 9, 2]]] - 1, IntegerPart[Lp[i][[2, 9, 2]]] + 1},
{var(i, 8], IntegerPart[Ip[Z][[2, 10, 2]]] -1, IntegerPart(Lp(2] [[2, 10, 2]]] +1},
{war[i, 9], IntegerPart[Ip[i][[2, 11, 2]]] - 1, IntegerParc([Lp[i] [[2, 11, 2]]] +1},
{var[i, 10], IntegerParc[Lp[i] [[2, 12, 2]1]] - 1, IntegerParc[Lp[i][[2, 12, 2]]] +1},
{var(i, 11], Lp[2][[2, 1, 211, Lp[a]((2, 1, 2]] +10},
{var|i, 2], Lp(2][[2, 2, 2]] - 10, Lp[Z])[[2, &, 2]]}}]]; ppendTo[Ilp[1], {tl, tZ, t3, td, t5}];
Do[Print|[ILp[i]]]|; DolFrint{epu[i] [[1]]1]]1]:
For[i=1, 128, i+4+,
Do[Print|TableForu[{{cpu[i] [[L1]], Llp[2] (111, ILpli](12, L, 211, ILpi] (12, 3, 210, ILp (2] (12, 4, 211, ILpli][(2, 5, 2]1, ILp(a] (2, 6, 211,
Ipla]((2, 7, 211, N[ILp[i][13, 1111, N[TLp[i] (13, 2100, W(ILp(Z] [(3, 3111, N[ILp[i][13, 4111, M(Ilpl2] [(3, 5101},
{r+ o ILpla][l2, 8, 211, ILp[i][12, 8, 211, Ilp[2]([2, 10, 2]], TLp(Z][(2, 11, 2], TLp[i] [[2, 12, 2]]}}.
TableHeadings -» {{i}, {C.T., I.D., L.T., bl, b2, b3, b4, b, tl, 2, t3, t4, &}}1]1):
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