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modet:

min = 100*n11+100"n12+100°n13+160"n21+160*n22+1 50"n23-f200'n31+200'n32+200'n33
+300"nd1 +300"n42+300*n43+360*n51+360"n62+360*nE3+450°n61+450°n62+450°n63
+500*n71+500"n72+500"n73;

y11+y12 =1;
y21+y22+y23 =1;
y31+y32 =1;
y41+yd2 =1;
y51+y62+y63 =1;
yB1+y62 =1;
y71+j72 =1;
y81+y82 =1,
yO1+y82+y03 =1;
y101+y102 =1;

x53111+x83111-y111 =0,
x14111+x34111-y111 =0;
x32112+x42112-y112 =0;
x35112+x65112-y112 =0;
X27112+x47112-y112 =0,
x11113+x21113-y113 =0;
x32113+x42113-y113 =0;
x56113+x76113-y113 =0;
x53121+x63121-y121 =0;
x14121+x34121-y121 =0,
%x32122+x42122-y122 =0;
x35122+x65122-y122 =0;
X27122+x47122-y122 =0;
x11123+x21123-y123 =0;
%x32123+x42123-y123 =0,
x56123+x76123-y123 =0,
x53131+x63131-y131 =0;
Xx11141+x21141-y141 =0;
x35141+x65141-y141 =Q;
x53142+x63142-y142 =0;

nMAaEwIN Y

daogheliTunTa LINDO
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x365142+x65142-y142 =0;
X1112+x2112-y12=0;
X1121+x2121-y21=0;
X1142+%2142-y42=0;
X1161+x2151-y51=0;
x11682+x2162-y82=0;
x1171+x2171-y71=0;
x1181+x2181-yB1 =0‘;
X1192+x2102-y82=0;
x3211+x4211-y11=0;
x3222+x4222-;y22=0: ) S ; : -
x3232+x4232-y3250;
X3241+x4241-y41=0;
X3251+x4251-y51=0;
X3262+x4262-y62=0;
X327 1+x4271-y71=0;
X3203+x4203-y93=0;, - J 5
X5322+X6322-y22=0;
X5352+x83562-y5220;
X5361+x6381-y61=0,
XBAT2+x6372-y72x0);
x5362+x6382-y82=0;
x5392+x6302-y92=(0;
x53101+x63101-y101=0;
X1412+x3412-y12=0;
X1423+x3423-y23=0; _
x1431+x3431-y31=0; ~
X1442+x3442-y42=0;
x1453+x3453-y63=0;
X1471+x3471-y71=0;
X1482+x3482-y82=0;
X1491+Xx3491-y91=0;
X1482+x3402-y92=0;
x14102+x34102-y102=0;
x3521+x8521-y21=0;
x3652+x0652-y52=0;
x3502+x68502-y62:=Q;
x3572+x6572-y72=0;
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x3681+x6561-y81=0;
x3593+x6693-y03=0;
X5611+x7611-y11=0;
x5622+x7622-y22=0;
x6632+X7632-y32=0;
x5642+x7642-y42=0;
x56B81+x7861-y81=0;
x65681+x7681-y81=0;
x5603+x7693-y03=0;
x66102+x76102-y102=0;
X27114x4711-y11=0;
X2723+x4723-y23=0;
X2741+x4741-y41=Q; -
X27514x4751.y51=0; }
X2753+Xx4763-y53=0; ' '
X2772+x4772-y12=0;
X2762+x4782-y82=0;
x2791+x4781-yE1=0;
x27101+x47101-y101=0;

26*Xx1112+10°x1121+6'x 1412+ 10°x1423+30"x 1431+ 10*x 11113+20*x11123+10*x 14111
+35'x14121-100*n11 <=0,

20*x1142+66"x1161+35°x1182+45°x1 171+56"x1442+45"x1453+10°x1471-100*n12 <=0;
30°x1181+4°x1192+45°x1482+30"x1491+20°x1402+35*14102+15"x11141-100*n13 <=Q;

16"X2112+40"%2121+10*x2711+40"%x2723+30"x21113+1 5_'x21 123+35%%27112+10"x27122-100*n21
<=(); i

35*%2142+10"x2151+35°%2162+40*x21 T1+45"X2741+20°x2751 +40‘x2753+50'x2772
-100*n22 <=0;

20°x2181+30"x2192+35°x2782+55*x2791+55°x27101+20°x21141-100*n23 <=0;

10°x3211+15°x3222+35°x3232+45°X3412+20"x3423+55°x3431+10*x3512+10*x32112
+10"x32113+15°x31122+25"x31123+26*x34111+207°x34121+40*x36112+5°x35122-100*n31 <=();
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30*x3241+20"*x3251+40"X3262+20*x3271+35°x3442+60*x3453+20*x3471+10"x3562
+26"x3562+26"x3572-100"n32 <=0;

‘5*x3203+30"°x3482+35*x3401+45"°x3402+40%x34102+60*x3435+45°x3483+40"x35141+10*x35142
-100*n33 <=0,

40*x4211+45"%4222+15°x4232+46*x4711+50°x4723+6°x42112+5*x42113+5°x42122
+20*x42123+40"x47112+15*x47122-100"n41 <=0;

~

40"x4241+30"x4261+30"%x4262+15°%x4271+10"x4272+60*x4761+50*X4753+56°x4772
=100*n42 <=0, .

§*x4203+45°x4752+36"x4701+40°%47101-100*n43 <=0; .

365*x5322+36°x6611+10°x5622+35"x5632+35*°x53111+26*x63121+10*x56113+15*x56123
-100*n&1 <=0,

10°x5362+45*x6361+6"%6372+45°X5642+55*X5661-100*n62 <=0;

40°x5382+45"x53082+20*x53101+30°x5681+30*x5683+60*x66102+30*x53131+44*x53142-100°n53

<=0;
- 35"x8322+16*x6521+26*x63111+10*x63121+45*%x65112+26*x66122-100*n61 <=0;
16*x6362+26"%x8361+10*x6372+10"x8652+20*x6562+40*x65672-100"n62 <=0;

~

ao‘x'6_382+40'x6392+30"x631 01+356*x6561 +30ﬁ6593+25'x831 31+356"x63142+5*x66141 -
+1 6165142-100‘;\63 <z();

20°X7611+50*x7622+40°X7632+20°x76113+30°x76123-100°n71 <=0;
35°X7642+66*x7661-100"n72 <=0;
20*x7681+40"x7603+36*x76102-100"n73 <=0; .

156°x111245"°%1121+15"°x1142+50°x1151+35"%1162+25*x1171+35*%1181+50*x1162"
+20°x2112+46°x2121+10°X2142+15°x2151+40"X2162+40°x2171+45 X2 181+35*x2192
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+10*x3211+26°x3222+20°x3232+30"x3241+20*x3251 +45*x3262+35°x3271+10"x3203
+5*x4211+40*x4222+25*x4232+40"x4241+30°x4251+1 5*x4262+25’x4271+5'x4293
+46°x6322+20"x5352+45"x5361+10°x5372+45*x5382+45°x6392+26°x53101+36"x6322
+50"X6352+16°x6361+30*x8372+5°X6382+45*x6302+20*x83101+10°X1412+16*x1423
+26*Xx1431+25°x1442+10*x1463+15*x1471+5°x1482+30*x1491+40°x1402+45*x14102
+35°x3412+20°Xx3423+35°X3431+45°X3442+60"x3453+45°X3471+56°x 3482+ 45°x3401
+46°x3402+30°x34102+20°x3621+20°x3652+45"x3662+16*x3572+10°x3581 +36*x3503
+50*x6521+5*X6562+36°X6562+40*X6572+5°x6661+50"X6693+156*x561 1+20*°x6622
+36°X6632+35°x5642+36"°x5661+40°x5681+55°x5693+45°X56102+15°X7611+4°x7622
+45°X7632+36*X7642+26"X7661+30°X7661+35°X7693+30"X76102+10°X2711+40°x2723
+25*X2741+26*X2751+45"x2753+45*%2772+45°X2782+302x2791+40°x27101+10*%4711
+45-x47:3+ao-x4741+45-x4751+50tx4753+35-x4772+5-x47ez+40fx4791+45*x47101
#6*%11113+15x11123+15°X 11141+26°X21113+26°x21123+16%21141+10°x32112
+1o*x32113+1o-xéz122+2o*x32123+5rx4211245-x4z113+5-x421;2+15-x32123425-x53111 ‘
+2o'x53121+2o-x53131+35~x53142+2o-xaa111+1o-xa§121+2o-k631a1+25fx63142
+10°x14111+25°%14121+20*x34111+16°x34121+30*x35112+5°X361 22+ 30*x35141
+10*x35142+35x66112+20*x65122+5°X65141+20"X65142+10°x56113+10°x56123
+15°X76113+25°x76123+26*x27112+10°x27122+30*x47112+10°x47122<=2000;

n11>=0;

ni2>=); ~
n13>=0; '
n21>=0;
n22>=0,
h23>=0;
n31>=0;
ni2>aQ;
n33>=0;
n41>=0;
n42>=0;
n43>=0;
n51>=0;
nb2>=0;
n53>=(;
n81>=Q;
ng2>=0;
ng83>=0;
n71>=0;



n72>=0;
n73>=0;

@bin(x1112);
@bin{x1121),
@bin(x1142);
@bin(x1181);
@bin(x1162);
@bin(x1171);
@bin(x1181);
@bin(x1192);
@bin(x2112);
@bin(x2121);
@bin(x2142);
@bin(x2151);
@bin(x2162);
@bin(x2171);

@bin(x2181);

@bin(x2192);
@bin(x3211),
@bin(x3222);
@bin(x3232);
@bin(x3241);
@bin(x3251);
@bin(x3262);
@bin(x3271);
@bin(x3203);
@bin(x4211);
@bin(x4222);
@bin(x4232);
@bin(x4241);
@bin(x4251);
@bin(x4262);
@bin(x4271);
@bin(x4293);
@bin(x56322);
@bin(x5352);
@bin(x5361);
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@bin(x5372);
@bin{x5382);
@bin(x5392);
@bin(x53101);
@bin(x6322);
@bin(x6352);
@bin(x6361);
@bin(x6372);
@bin(x6382);
@bin(x6392);
@bin(x63101);
@bin(x1412);
@bin(x1423);
@bin(x1431);
@bin(x1442);
‘@bin(x1453);
@bin(x1471);
@bin(x1482);
@bin(x1481);
@bin{x1492);

@bin(x14102);

@bln(x3412);
@bin(x3423);
- @bin(x3431),
@bin(x3442);
@bin(x3463);
@bin(x3471);
@bin(x3482),

@bin(x3491);

@bin(x3492);
@bin(x34102);
@bin(x3521);
@bin(x3552);
@bin{x3562);
@bin(x3572);
‘@bin(x3581);
@bin(x3583),
@bin(x6521);
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@bin(x6562);

@bin(x6562);

@bin(x8572);

@bin{x6581);

@bin(x6593);

@bin(x6611);

@bin(x5622),

@bin(x6632);

@bin(x6642);

@bin{x65661),

@bin(x5681);

@bin(x6693);

- @bln(x56102);
@bin{x7611);
@bin(x7622);
@bin(x7632);
@bln(x764_2);
@bin(x7661);
@bin(x7681);
@bin(x7603);

' @bin(x76102);
@bin(x2711);
@bin(x2723);
@bin(x2741);
@bin(x2751);
@bin(x2753);
@bIn(x2772);
@bin(x2782);, -
@bin(x2791);
@bin(27101);
@bin(x4711);
@bin(x4723);
@bin(x4741);
@bin(x4751);
@Dbin(x4763);
@bin(x4772);
@bin(x4782);
@bin(x4791);
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@bin{x47101}),
@bin(x563111);
@bin(x63111);
@bin(x14111);
@bin(x34111);
@bin(x32112);
@bin{x42112);
@bin(x30" {e);
@bln(xﬁﬁﬂé);
@bin(x27112);
@bin{x47112);
@bin(x11113);
@bin(x21113);

@bin(x32113); -

@bin(x42113);
@bin{x56113);
@bin{x76113);
@bin{x53121);
@bin(x63121);
@bin(x14121);
@bin(x34121);
@bin(x32122);
@bin(xd2122);
@bin(x35122);
@bin(x85122);
@bin(x27122);
@bin(x47122);
| @bin(x11123);

@bin{x21123);
@bin(x32123);
@bin{xd42123);
@bin(x56123);
@bin{x786123);
@bin(x53131);
@bin(x63131);
@bin(x11141);
@bin(x21141);
@bin(x35141):
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@bin(x66141);
@bin(x53142);
@bin(x63142);
@bin(x36142);
@bin(x85142);
@bin(y11);
@bin(y12);
@bin(y21);
@bin(y22);
@bin(y23);
@bin(y31);
@bin(y32);
@bin(y41);
@bin(yd2};
@bln{y51), .
@bin{y52);
@bin(y63);
@bin(y1);
@bin(y62);
@bln{y71);
@bin(y72);
@bin(y61):
@bin(ys2);
@bin(ys1);
@bin(ya2);
@bin(y83);
@bin{y101);
@bin(y102);

. @bin{y111);
@bin{y112);
@bin{y113);
@bin{y121);
@bin{y122);
@bin{y123);
@bin(y131);
@bin(y141);
@bin(y142);
@gin(n11);



218

@gin(n12);
@gin(n13);
@gin(n21);
@gin(n22);
@gin(n23);
@gin{n31);
@gin(n32);
@gin(n33);
@gin(na1);
@aqin(n42);
@gin(n43);
@gin(ns1);
@gin(n52);
@qgin(n53);
@gin(n61);
@gin(n62),
@agin(n63);
@gin{(n71);
@gin(n72);
@gin(n73);
end
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NAHWIN A
fnthsnaminaasslusunss LINDO

Rows= 131 Varms= 213 No. Integer vare= 207 ( all are linear)
Nonzeros= 636 Constraint nonz= 804( 275 are +- 1} Density=0.023
Smallest and largest elements in absolute value=  1.00000  2000.00
No.<: 22 No.=: 87 No.>: 21, Obj=MIN, GUBs <= 86
Single cols= 7
Optimal salution found at step: 163683
Objective value: 1350000
Branch count: 4597 i
Variable Value Reduced Cost
N11 1.000000 0.0000000E+00
N12  1.000000 100.0000
N13 1.000000 100.0000
N21  0.0000000E+00  .0,0000000E+00
N22  1.000000 150,0000
N23  1.000000 0.0000000E+00
N31 - 0.0000000E+00  0.0000000E+00
N32  2.000000 200.0000
N33  0.0000000E+00  0.0000000E+00
N41 0,0000000E+00"180,0000
N42  0.0000000E+00  0.0000000E+00
N43  0.0000000E+00 -  0.0000000E+00
-+ N51 0.0000000E+00 ' 87.14285.
N52 - 0.0000000E+00 - - 0.0000000E+00
N53  1.000000 " 0.0000000€+00
NG1  0.0000000E+00  272.2222
N62 0.0000000E+00  0.0000000E+00 '
N63  0.0000000E+00  0.0000000E+00
N71  0.0000000E+00  270.0000
N72  0.0000000E+00  0.0000000E+00
N73  0.0000000E+00  0.0000000E+00
Y11'  0.0000000E+00  0,0000000E+00
Y12 1.000000 -1.833332
Y21 1.000000 0.0000000E+00



Y22
Y23
Y31
Y32
Y41
Y42
Y51
Y52
Y53
Y61
Y82
Y71
Y72
Y81
Y82
Ya1
Yo2
Y93

Y101

Y102
X53111
X63111

Y111

X14111

X34111

X32112

X42112

Y112

X35112

X65112

X27112

X47112

X11113

X21113

Y113

X32113

X42113

X56113

0.0000000E:+00
0.0000000E+00
1,000000
0,0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
1.000000
1.000000
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
1.000000

0.0000000E+00 -

1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E-+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000€+00

218
_58.60794
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
233.3333
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00 -
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0;0000000E+00
0.0000000E+00
0.0000000E+00
* 47.66566
0.0000000E+00
44,44444
0.0000000E+00
50.00000
14.00000
0.0000000E+00
134.0000
0.0000000E+00
0.0000000E+00
4.500000
0.0000000E +00 -
0,0000000E+00
4500000
0.0000000E+00
14.00000
0.0000000E+00
32.28572



X76113
X63121
X83121
v121
X14121
X34121
X32122
X42122
Y122
X35122
X65122
X27122
Xa7122
X11123
X21123
Y123
X32123
X42123
X56123
X76123
X53131
X63131
Y131
X11141
X21141
Y141
X35141
X66141
X63142
X63142
Y142
X35142
X65142
X1112
x2112
X1121
X2121
X1142

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.000000CE+00
0.0000000E+00
0.0000000E+00

0.0000000E+00:

0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00

0.0000000E+00 .
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00

* 0.00000C0E+00

0.000000CE+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00.
0.0000000E+00
0.0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00

52.00000
47.93661
.0.0000000E+C0
17.77778
0.0000000E+00
40.09000
0,0000000E+00
6.000000
25,00000
0.0000000E+00
34.44444

0.0000000E+00

3.000001
0.0000000E+00
22.50000
0.0000000E+00
0,0000000E+00
24.00000
30.42867
68.00000

0,0000000E+00 -

112.5000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
10.04762
22.60000
4.761605
162.2619
0.0000000E+00
0.0000000E+00
62.73810

-5.633333

0.0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00
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X2142
X1151
xX2161
X1162
X2182
X171
xa1m
X1181
xX2191
X1102
xX2182
X321
X4211
X3222
X4222
X3232
X4232
X3241
X4241
X3261
X42561
x3262
X4262
x3271
X4271
X3283
X4203
X622
Xg322
X5362
X6352
X5361
%6361
X53rz2
X6372
X5382
Xe3s2
X5392

0.0000000E+00
1.000000
0.0000000E+0Q0
0.0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
1.000000
1.000000
0.0000000E+00
0.0000000£+00
0.0000000E+00
0.0000000E+00
0.0000000€+00
0.0000000E+00
0.0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
1.000000

0.0000000E+00.

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
1.000000

0.0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00
167.6000
208.8286
0.0000000E+00

0.0000000E+00
0.0000000E+00
26.00000
0,0000000E+00
24.00000
§2.00000
0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00

0,0000000€+00

0.0000000E+00

0,0000000E+00

-116.8667

183.3333

0.0000000E+00 -

0.0000000E+00
20.77778
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000600E+00
20.37037
0.0000000E+00
38.88889
0.0000000E+00
135.0000

0.0000000E+00
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X6302
X63101
X63101

X1412

X3412

X1423

X3423

X1431

X3431

X1442

X3442

X1463
| X3453

X1471

X3471

X1482

X3482

X1491

X3491

X1492

X3482
X14102
X34102

X3521
X6521

X3562

X6652

X3562

X6662

X3572

X6572

X3581

X6581

X3593

X6593

X5611

X7611

X5622

0.0000000E+00
1.000000
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
1,000000
0.0000000E+00
0.0000000E+00

0.0000000E+00 -

0.0000000E+00
0.0000000E+00
0.0000000E+Q0
1000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00"
1,000000
0.0000000E+00
0.0000000E+00
0,0000000E+00
1,000000
0.0000000E+00
0,0000000E +00
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00.
0.0000000E-+00
0.0000000E+00
0.0000000E-+00
0.0000000E+00

180.0000
215.0000
0.0000000E+00

0.0000000E+00

33,33333
0.0000000E+00
40,00000

-36.66667

0.0000000E+00
0.0000000E+00

0,0000000E+00
~ 0,0000000E+00
- 0.0000000E+00

0.0000000E+00

0.0000000E+00

0.0000000E+00
14.28671

0.0000000E+00
150.0000

-21,42867

0.0000000E+00
0.0000000E+00
19.04762

0.0000000E+00

26.66667
0.0000000E+00
8.148148

0.0000000E+00

16.28630
0.0000000E+00
32.50269

-167.5000

0.0000000E+00
0.0000000E+00
135.0000
46.00000
0.0000000E+00
0.0000000E+00

221



X7622
X5632
X7632
X5642
X7642
X5661
Xx7661
X5881
X7661
X5683
X7603
X58102
X76102
X2711
X4711
2723
X4723
x2741
X4741
x2751
X4751
x2753
X4753
X2772
X4T72
X2762
X4782
x2791
X4701
X27101
X47101
X3512
X31122
X31123
X3435
X3403
X4272

0.0000000E+00
0.0000000E+00
0.0000000€+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00_

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
1.000000
1,000000
0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00

0.0000000E+00 ~

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

86.71428
0.0000000E+00
0.0000000E+00
0.0000000E+00

176.0000
0.0000000E+00

275.0000

0.0000000E+00

100.0000
0.0000000E+00
200.0000
0.0000000E+00
176.0000
0.0000000E+00
34.00000
0.0000000E+00
0.0000000E+00
. 0.0000000E+00

0.0000000E+00
0.0000000E+00

0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
98.42857
0.0000000E+00
128.6714
233.5714
220.7143
20.00000
30.00000
50.00000
23.80852
21.42857
0.0000000E+00
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Slack or. Surplus
1350.000
0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00

- 0,0000000E+00

0.0000000E+00
0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0,0000000E+00

0,0000000E+00 .

0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E+00 .

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0,0000000E+00

0.0000000E+00 -

0.0000000E+00

Dual Price
1.000000
-81.00000
-60.00000
-110.0000
0.0000000E+00
0.0000000E+00
0.0000000E+00
-116.6667
0,0000000E+00
-21,42867
0.0000000E+00
-44.44444
0.0000000E+00:
-6.000000
-80.00000
~48.00000
0.0000000E+00
-6.000000
6.000000
A7.77778
0.0000000E+00
0.0000000E+00
-10.00000
-15,00000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
4.761006
-4.761005
-22,60000 -
-60.00000
0.0000000E+00
0.0000000E+00
0.0000000E+00
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38
39

41
42
43

45

47

49
80
51
52
53
54
65
56

57

58
59
60
é1
62
63
64
65
66
67
48
a0
70
7
72
73
74
75

0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E +00
0.000000CE+00
0,0000000E+00
0,0000000E+00

0.000000CE+00
0.0000000E+00 .

0.0000000E+00
0.0000000E+C0
0.0000000E+00
0.0000000E+00

0,0000000E+00°

0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0,0000000E+00

0.0000000E+00
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00

0.0000000E +00
167.5000
0.0000000E+00
=20,00000
-3‘0.00000
~18.00000
0.0000000E+00
0.0000000E+00
0.0000000E+00
-116,6667
-21.42867
-62.22222
~233.3333
0.0000000E+00
«1186,6667
0.0000000E+00
0.00C0000E+00
-135.0000
-56.66887
0.0000000E+0C0
-110.0000

‘0.000000CE+00

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
-21.42657
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
-157.5000
0.0000000E+00
-46.00000
-26,28572
-92.00000
0.0000000E +00
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76

78
79
80
81

82
83

85
86
a7
a8
as
80
1
892
93

B85
86
a7
88
89
100
11
102
103
104
105
106
107
108
109
110
111
112
113

0.000000CE+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+0C0

0.0000000E+00 .

0.0000000E+00
0.0000000E+00
0.000Q000E +00
0.0000000E:+00
30.00000
45.00000
78.00000
0.0000000E+00
5.000000
26.00000 _
0.0000000E+00
46.00000
0.0000000E+00
0.0000000E+00

0.0000000E+00 .

0.0000000E+00
0.0000000E+00
0.0000000E+00
5.000000
0,0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000€+00
0.0000000E+00
0.0000000E+00
1226.000
1.000000
1.000000
1.000000

0.00000C0E+00
¢.0000000E+00
0.0000000E+00
0.0000000E+00
-15.00000
-60.00000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
-21,42857
135.0000

0.0000000E+00
0.00000CQCE+00
0.0000000E+00
1.500000
0.00000C0E+00
0.0000000E+00
2.000000
0.0000000E+00
0.4761906
1.200000

0.0000000E+00

2,142857
2.628572 *

0.0000000E+00

0.0000000E+00
1777778
0.8148148
4.500000
2,300000
5.000000
5.000000
0.0000000€ +00
0.0000000€ +00
0.0000000E+00
0.0000000E+00
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14
115
114
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131

0.0000000E+00
1.000000
1.000000
0.0000000E+00
2.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000€+00
0.0000000E+00
1.000000
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000€+00

0.0000000E+00

0.0000000E+00

0.0000000E+00
+ 0,0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.C000000E+00
0.0000000E+00

0.0000000E+00

0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.0000000E+00
0.00C0000E+00
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Program enterorp;
uses cri,printer, swaplib;
type planrect = record
parthum : integer;
parina : array{1.,19] of string[3};

" plannum ; array[1..19] of shortint;
planna : amay{1..19,1..3] of string[3];
opmum : array(1..19,1..3) of shortini;
opma :array[1..19,1..3,1..20] of string{3];
end;

type oprrect = record
opmumm : shortint; )
opmame : array{1..20} of string[3];
machnum : array[1..20] of shortint;
machna : array[1..20,1..20] of string[3};
opreost : array{1..20,1..20] of integer;
prodcost : array{1..20,1..20] of integer;

end;

fitype = file of planrect;
fitype1 = file of oprrect;

var cnt,entl,part : integer;



cost ! longint;

a,b.c,i :integen

dlm,n :longint;

planfi ! fitype;

oprfi  : fitypet;

planre¢c : planrect;

opmec : oprrect;

tabu :amay[1..20,1..3] of longint;
method : array[1..20] of longint;
solution : array(1..20] of longint;
solve : array{1..20] of longint;
sol ; array[1..20] of longint;
tabuiist- : armay[1..7] of longint; -
tabupos : amay[1..7) of integer;
aspiration : amayf1..7] of 1ongini;
tempo : amay{1..20] of longint;

ran1,ran2,count1,salvet,num,more : inleger;

Zum1,minimumz2,tabu1,minimum, sum,cunt : longint;
num1,numz2,num3, numd,numS,numé,num7,numa,nums,num10,num11,
numt2,num13,num14,num15,numi6,num17,num16,num18,num20 : integer;

at,a2,a3,a4,a5,a6,a7,a8,a9,a10,al 1.a12.a13..a14,a15.a16.a17.a1 8,218,220 : intager;

Procedure prepare(var fi : fitype);
var finame : string[12];
begin .
clrscr:
write('Enter file s name : '); readin(finame);
assign(fi,finame);
{$1-} reset(fi); {$1+}
i ioresult <> 0 then
begin rewrite(fi); close(fi}; reset(fi); end;

end;

Procedure preparet{var fi1 : fitype1);
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var finame : string{12];
bagin

clrscr;

write('Enter file s name : *); readin(finame);

assign(fi1,finame);

{81} reset(fi1); {5i+}

if ioresuit <> 0 then

begin rewrite(fi1); close(fi1); reset(fi1); end;

end;

Procedure Enpart;
var part;partnum1..p1an,plannum1.opr.opmum1 :infeger;
begin
prepare{planfi);
with ptanrec do
begin h
clrscr;
wﬁte(‘Enter number of Part : ') readin(parinum);
for part := 1 to partnum do
begin
clrscr;
writeln('Part ', part);
writa('Enter number of Plan : *); readin{pfannum{part]);
for plan := 1 to plannum{part] do
begin
clrser;
writeln{'Part ,part,' Plan ',plan);
write('Enter number of Operation : *); readin(oprum{part,plan]);
for apr := 1 to opmum{part,pian] do
begin
clrscr;
writeln('Part ',part,’ Plan ',plan,’ Operation *,0pr};
write('Enter Part name . '); readin{pantnalpart]);

writa('Enter Plan name  : *); readin(planna[part,plan]);



write('Enter Operation name ; *); readin(opmaf(part,plan.oprl);
end;{for_opr}
end,{for_plan}
end:{for_part}
write(pianfi,planrec),
end;{with}
close(ptanti);

end;{main}

Procedure Enopr(var fi1 : fitypet);
var opr2,opmum2,mach,machnum? . integer,
begin
prepare1{oprfi);
with opmrec do
begin
clrscr;
write('Entér number of Oparation : '); raadin(dpmumm);
for opr2 := 1 to opmumm do
begin
clrseq;
writeln{'Operation ‘,0pr2);
write(‘Enter number of machine : °); readin(machnum{opr2]);
for mach := 1 to machnum[opr2] do '
begin
¢lrscr
writeln{'Operation ', opr2," Machine *,mach};
write('Enter Operation name ; ‘) readin(opmamelopr2]);
write('Enter Machine name : ') readin{machnalopr2,mach});
write('Enter Operation Cost : '); readin{oprcost[opr2,machl};
write(Enter Production Cost ; '}; readin{prodcost{opr2,mach]};
end;{for_mach}
end;{for_opr}
write{oprfi,oprrec);

end; {with}
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close(opri);

end;{main}

Function compward(astr,wrd : string; p : byte) : .boolean:
var s : byte;
begin
compword := false;
for s 1= 2 {0 lengthiwrd) do
begin
p:i=pH
if wrdfs] <> astrip] then exit;
end;
campword .= true; 3

end;

Function findword(astr,wrd : strng) : byte;
varp: byte;
begin
for p := 1 to length(astr) do
if wrd([1] = astrip] then
if compword(astr,wrd,p) then
begin
findword ;= p; exit
end;
findword := 0;

end;

Function count(num,tem : integer) : integer;
bagin

with ptanrec do

with oprrec do
begin

repeat

num = num+1;



findword{oprna[cnt,cnt1,iem),opmamea[num]);
until opmalent,cnt1,tem)=opmame[num];
count := num;

end;

end;

Pfocadufe machine1;
begin
with planrec do
with oprrec do
begin
writeln{machnafcount{num1,1),a1});
. cost :=oprcost{count(num1,1),a1]+prodcost[count(num1,1),a1];
{wn'téfn(cost);}
sum:=sum-+caost;

end; end;

Procedure machine2;

begin
with planrec do
with opmec do

begin
writein(machnalcount(num1,1),a1],",machnalcount(num2,2),a2]);
cost := gproosaticount(num, 1), a1 ]+opreost[count(num?2,2),a2] |

+prodcosi[count(num1,1),a1]+prodcost{count{num?2,2),a2%;

{writeln{cost);}
sum:=sum-+cost;

end;

end;

Procedurs machine3;
begin
with planrec do

with oprrec do
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bagin
writein{machnalcount(num1 ,1),a1],'~,machna[count(num?2,2),a2]
.- machnafcount(num3,3),a3));
cost :=oprcost{count(numi,1 ),a1]+oprecost{count(num2,2),a2)
+opreost[count(num3,3),a3]+prodcostcount(num1 J)at]
-iprodcost[count(num2.2).92]+prodcost[06unt(num3.3).a3];
{writeln{cost}:}
sum:=sum-+cosi,
end;

end;

Procedure machine4;
begin
with planrec do
with oprec do
begin
writeln{machna[count{num1,1},a1},"-",machnalcount{(num2,2},a2]
.-, machnalcount{num3,3),a3),-',machnalcount(num4,4},a4));
cost ;=oprcost{count(num1,1 ).a1]-lopmost[cognt(numz.z).az]
+opreosi{count(num3,3),a3]+opreosifcount(numd4,4),a4])
+prodecost{count(num1,1),a1]+prodcost{count(num2,2),a2]
+prodcosi{count{num3,3),a3)}+prodcosifcount{numd,4),ad};
{writein{cast);}
sum:=sum+cost;

end; end;

Procedure machine5;

begin
with planrec do
with opirec do

begin
writeln{machnalcount{num1,1),a1],'-,machnalcount(num2,2),a2]
.'-'.mac.l.hna[count(numS.S).aS .. machnalcount(numé4,4),a4]

.~ machna[couni(nums$,5},a5]);
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cost ;=oprcest[count(num1,l }.a1]+oprcosi{count{num2,2),a2]
+oprcost{count(num3,3),a3]+oprcost{count{num4,4),a4)
+opreost{count(nums, 5),as]+prodcost{count(num1,1),a1)
+prodcost[count{num2,2),a2)+prodcost[count(num3, 3),a3]
+prodcost{count(num4,4),a4]+prodcost{count(num5,5},a5};
{writein{cost};}
sum;=sum-+cost;

end; end;

Procedure machine6; |
begin
with pianrec do
with oprrec do
begin
writeln{machnafcount(num1,1),a1],',machna[count{num2,2},a2]
,="y/machnalcount{num3,3},a3],’-",machna[count(numnd, 4},a4}
.'-'.machna[count(nums.5),a5].'-‘.machné[count(numﬁ.6).a6]);
cost :=oprcosi[count(num, 1),a1]+oprcost[count(num?2,2),a2]
+oproost{count{num3,3},a3]+oprcost{count(num4,4),ad)
+oprecost{count(num5,5),a5}+oprcost[count(numB, 8),a6]
+prodcost{count(num1, 1),21]+prodcost{count(numz2,2),a2]
+prodeost{count{num?3, 3),a3]+prodcosticount(numd, 4},a4]
+prodeost[count{num5,5),a5]+prodcostcount(numé, 8),a6];
{writeln{cost);}
sum:=sum+cosf;

end; end;

Procedure machine?;

begin
with planrec do
with oprrec do

begin
whiteln(machna[count(num1,1),a1],',\machnalcount{num2,2),a2]

.~'\machna[count(num3,3),a3),-,machnalcount(num4,4),a4]



.=, machnafcount(nums5,5),a5],'-', machna[count{nums, 6),a6]

' machnafcount(num?,7),a7})

cost :=oprecost{count{num1,1},a1}+oprcost{couni(num2,2),a2)
+opreast{count{num3,3),a3]+oprcosticount(num4,4),a4]
+opreost{count(numb,5),a5)+oprcost{count{numé,8),a8]
+oprcost{count{num7?,7),a7}+prodcost{count{num1,1},a1)
+prodcost{count(hum?2,2),a2]+prodcost[count(rnum3, 3),a3]
+prodcost{count{num4, 4),ad]+prodcost{count(numb,5),a5]
+prodcest{count{nums,8),a8]+prodcost[count{num?,7),a7];

{writeln{cost);}

sum;=sum-+cost;

end; end;

Proceduﬁ machineg;
begin '
with planrec do
with cprrec do
begin
writeln{machnafcount(num1,1),a1],“,machnalcount{(num2,2),a2]
.+ ,machnalcount{num3,3),a3),-',machna[count(num4,4),a4]
.~ machnafcount(nums, 5),a5),'-',machnafcount{nums,6),a6)
.'-'.machna[oount(num?,7).aT].'-‘.machna[couﬁt(nume.B).aB)):
cost :=opreost{count{num1, 1),a1]+oprcost[count(num2,2), a2}
+oprcost[count(num3,3),83]+oprcost[cpunt(num4.4).a4]
+opreost{count(numb, 5),a5)+opreost{count(nums,8),a8)
+oprecost[count(num?,7),a7 J+oprcost{count(nums, 8),a8]
+prodcost{count(num1,1),a1J+prodeost[count(num?2,2), a2]
+prodcost[count(num3, 3),a3]+prodcost{count{num4,4),a4]
+prodcost{count(numS,5),a5]+prodcostcount(nume,8),ac]
+prodeost{count(num?,7),a7]+prodcost[count(nums,8),a8];
{writeln{cost);}
sum:=sum-+cost;

end; end;
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Procedure rachines;
begin
with ptanrac do
with opirec do
begin
writeln{machna[count{num1,1),a1],"-.machnal¢ount(num2,2),a2]
=", machna[count{(num3,3),83], -, machnalcount(num4,4),a4]
< machna[count{nums,5),a5], -, machna[count{nums,8),a8]
.~,machnalcount(num?,7),a7],'-,machna[count(nums, 8),a8]
=, machnalcount{numy,8),as));
cost :=oprcost[count{num1,1),a1]+oprcost[count{numz2,2),a2]
+oprcost[count{num3,3),a3]+oprcost{count{numd,4),a4]
+opreost{count(nums,5),85]+oprcost{count(nume,6),a6]
+opreost{count(num?,7),a7]+opreosticount(nums, 8),a8]
+oprcost[count(nums, 9),a8)+prodcosticount(num1,1),a1] -
+prodcost{count(num2,2),a2}+prodcost{couni{num3,3),a3]
+prodcost[count(numd,4),a4}+prodcosifcount(num5,5),a5]
+prodcost[count(nums,8),a8)+prodcost[count{(num?,7),a7]
+prodcost{¢ount(num8,8),asl+prodcosi{count{num®,s),as];
{writeln{cost);}
sum:=sum-+cost;

end; end;

Procedure machine10;

begin
with planrec do
with oprmec do

begin
writein{(machna(count(num1,1),a1),~,machnafcount(num2,2),a2}
+-'‘machnafcount(num3,3),a3 .'—'.machna[couﬁt(num4.4).ad]
+=\machna[count(nums,5),as],'-',machnafcount(nums, 6),a6]
.'~.machna[count(num?,7),a7],-',machnalcount(nums, 8},a8]
«~machna[count(num9, 8),a8],"-',machnalcount{num10,10),210});

cost :=oprcost[count(num1,1),a1]+oprcost{count(num2,2),a2]

n

[8)]



237
+opreosi{count(numa3,3},a3]+opreost{count(num4,4),a4]
+opreost{count(num5,5),a5]+oprcost[count(num6, 6),a6]
+opreost[count(num?,7),a7]+opreost{count(numg,8),a8]
+oprcost{count(nums,9),ag]+oprecost{count(num10,10),a10]
+prodcost{count(num1,1),a1]+prodcost{count(num2,2).a2]
+prodcosti[count(num3,3),a3])+prodcost{count(num4,4},a4]
+prodeost{count(nums,5),a5)+prodcosi[count(nume,8),a8]
+prodcostfcount(num?,7),a7]+prodcost{count(nums,8),a8]
+prodcost{count{numg,g),ad]+prodcosi[count(num10,10),a10];

{writain(cost);}
sum:=sum-+cost,

and; end;

Procedure machina11;
begin :
with planrec do
with oprmec do
begin
writsin{machnalcount(numi, 1),a1],'-\machnalcount(num2,2),a2]
.'-'.machna[count(nums,a),a3].'-‘.machna{count(num4.4),a4]
.-, machna[count(nums5,5),a5],"',machna[count(ni:me,8),as]
=" machnalcount{num?,7),a7],~',machnafcount{num8,B),aB]
=", machna(count(num®,9),a8],'-',machnalcount(num10,10}),210]
.'-'.machna[count(nﬁm1 1,11),2111);
cost :=opmost[count(hum1.1).a1]+oprcost[count(num2.2).a2]
+oprecost{count{num3,3),a3)+opreost{count(num4,4),a4]
+opreost{count(nums,5),a5]+oprcosifcount{numt, 8},a6)
+oprcosi{count(num?,7),a7 +oprcost{count(numa, §),a8]
+opreost{count(num3, 8},a8]+oprcost{count(num10,10),a10}
+opreasi{count{num11,11),a11]+prodcost{count(num1,1),a1)
+prodcost[count{numz2,2),a2]+prodcost{count(num3,3},a3]
+prodcost[count{num4,4),a4]+prodcosi{count(num5,5},a%]
+prodcosi{count{nume,6),a8]+prodcost{count{num?,7),a7]

+prodcost{count(numa8,8),a8]+prodcost{count(num$,9),as]



+prodcost[count{num10,10),a1 0]+prodcost{couni{num11,11),a1 11,
{writein{cost});}
sum; =sum-+cost;

end; end;

Procedure machine12;
begin
with planrec do
with oprmec do
begin .
writein(machna[count(num1,1),a1 ],-,machnalcount(numz2,2},a2}
'~ machna[count(num3,3),a3],~',machnalcount(num4,4},a4]
- machna{count(nums,5),a5),"', machna[count(numé, 6),a6)
,'~",machna[count(num?7,7),a7],-\machnafcount(nums,8),a8]
. machna[count(numg,8),a8],-',machnafcount(num10,10),a10] .
.- machnafcount(num11,11),a1 1].‘-‘.machﬁa[cou;t(num12. 12),a12])
coslt :=oprcost[éount(num1 .1,a1]+oprcosi{count(num2,2},a2]
+oprcost[count(num3,3).a3]+oprcost[count(num4,4),a4]
+oprcost[count(num5.5).aS]+oprcost[cour;t(num6,6),a6]
+oproost(count(num?,?).aT]+0[;rcost(oount(numB.B).aB]
+opreost{count(num®, 8),a8] +oprcosticount(numi0,10),a1 0]
+opreost{count(num11,11},a11}+opreost{count(num12,12),a12]
+prodcost{count(num1,1),a1}+prodcosi[count(num2,2),a2)
+prodcost{count(num3,3),a3]+prodcost{couni(num4,4) a4}
+prodcost[count(nums,5),a5]+prodcosticount(numé,),a6)
+prodcost{count(num?,7),a7]+prodcost{count(num8,8),a8]
+prodcosi{count(num$, 9),a9]+prodcost[count(num10,10).a10]
+prodcost{count(num11,11},a11]+prodcost{count(num12,12),a12};
{writein{cost):}
sum;=sum-+cost;

end; end;

Procedura machine13;

begin
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with planrec do
with oprrec do
begin

writeln(machna{count(num1, 1},a1],’~",machnalcount(num?2,2),a2]

- machnalcount(num3,3),a3),'-,machnalcount(num4,4},a4]

/- .machna[count(num5,5),a5],-,machnalcount(numé,6),ad)

- machnalcount{num7,7),a7},- \machnalcount(nums,8),a8)

.~",machnafcount{num®,8),a8],-.machnafcount(num10,10),a10]

.~ machnalcount(numi1,11),a1 1],';‘.machna[count(num1 2,12),a12]

= machnaf{count(num13,13),a13)); |

cost ;=oprcost{count(num1, 1),a1]+opreosticount(num2, 2),a2]
+oprcost{count{num3, 3),a3]+oprcost{count(num4, 4),a4)
+ppreost{count(num5,5),a5]+opreostfcount(numé, 6),a6)
+opreost{count(num?,7),a7]+oprcost[count(numa,6),a8)
+oprcust[count(nurh9,9),aQ]+0prcost[count(num 10,10),210]
+opreostfcount(num11,11),a11)+oprcost{count(num12,12),a12]
+opreosticount(num13,13),a13]+prodcosticount(num1, 1), a{ 1
+prodcost{count(numz,2),a2}+prodcost{count(num3, 3),a3]
+prodeost[count{rium4,4},a4]+prodcost{count{num3,5),a29]
+prodcost{count{nume,B),as)+prodcost[count(num?,7),a7]
+prodcost[count(num8,8).aa]+prod_cost[count(num9.9),ag]
+prodcost{count(num1(,10),a10]+prodcost{count(num11,11),a1 1}
+prodcost{count(num12, 12},212]}+prodeost[count(num13,13),a13);

{writeln{cost);}

sum:=sum-+cost;

end; end;

Procedure machina14;

begin
with planrec do
with oprrec do

begir
writein{machnafcount{(num1,1),a1],'-,machnafcount{num2,2),az2]

=" .machnafcount(num3,3),a3],'~,machna[count{num4,4}),ad]
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' /machnafcount(nums,5),a51,*-',machnalcount{num®,6),a6]

,',machnafcount{num?,7),a7],~",machnafcount(num&,8),a8]

<~ machnalcount(numg,8},a9],"-' machnalcount{(num10,10),a10]

., machnalcount(num11,11),a11],’~,machnalcount(num12,12}),a12]

.~ machnalcount(num13,13),a13],',machnafcount(num14,14),a141);

cost ;=opreost[count{numi,1),a1}+oprcosticountinum?2,2),22]
+opreostfcount(num3, 3),a3]+oprcost{couni(num4, 4),a4]
+opreost{count{num5,5),a5]+opreast{count(num®,8),a8)
+oprcost{count(numT.T).aT]+oprcost[couﬁt(numB.B),aB]
+opreost[count(num®,9),a8]+oprcost{count{num1 0; 10),a10)
+opreost[count(num11,11),at1]+opreost{count{(num12,12},212)]
+oprcost{count(num13,13),a13]+oprcosticount{inum4,14),a14]
+Vprodcost[count(num1 .1},21]+prodcosi{count(num?2,2),a2)}
+prodcost{count(num3,3},a3}+prodcost{count{inum4 4),a4)
+prodcost{count(numS,5),a5]+prodcost{count(nums,8),a6]
+prodcost[count(h0m7.7).a?]+prodcosl[count(num8.8).aﬂ]
+prodcost{count{num3,9),a8]+prodcost{count(num10,10),210]
+prodeost{count(num11,11),a11]+prodcostfcount(num12,12),a12)
+prodcast{count(num13,13),a213]+prodcost{count{num14,14),a14);

{ writein{cost);}
sum:=sum-+cost;

and: end;

Procedure machina15;

begin
with planrec do
with oprrec do

begin
writeln{machnafcount(num1,1),a1]," machnalcount(num?2,2),a2]
.'-'.machna[count(num3.é),aG].'-'.machna[count(num4.4).a4]
»'=machnalcount(numb,5),a5] ,~'.machnalcount(num6,6),a6]
~~\machnalcount(num?,7),a7),'-' machna{count(hums, 8),a8)
,='\machnalcount(num9,9),a9},’-, machnalcount{num10,10),a10)

.~ machnafcount(num11,11),a11),"~",machnalcount(num12,12),a12]



+'~\machnalcount(num13,13},a13},"',machnafcount{num14, 14),814]

.‘-'.machna[count(nufM 5,15),a15])

cost ;=oprcost[count(num1,1),a1 ]+oprcost[count(num2.2).a2]
+oprcost[count(num3,3).a3]+oprcost[count(num4.4),a4]
+0prcost[count(num5,5).a5]+oprcost[count(num6,6).aa]
+opreost{count(num?, 7),a7]+opreost{count(nums,8),28]
+opreost[count(num®,9),a8}+oprecosticount(num10, 1 0},810]
+opreost{count{num11,11),a11 J+opreost{count(num12,12),a12}
+opreost{count(num13,13),a13]+opreosticount(num14, 1 4),a14)]
+opreost{count(num18,15),a15]+prodcost[cauni(num1, 1 Lat]
+prodcost[count(num2.2).a;?]+prodcost[oount(num3.3),a3]
+prodcost[count(num4,4),a4]+prodcost[count(nuh5.5).35]
+prodcost[count(nume.ﬁ).a8}+pmdcost{count(num7,T).a?]
+prodcost[count(num3.B).ae]+pmdcost[cour_1t(num9,9).a9]
+prodcost{count(num10, 1 0).a10]+prodcost[count(num1_1 J11),a11]
*+prodcost{count(num12,12),a12]+prodcosticount(num13,13),a1 3]
+prodoost[oount(num14.14).a14]+pmdcor;t(count(num1 5,15),a15);

{writein{cost);}

Sum:=sum-+cost;

end; end;

Procedure machine1é;

begin ¢
with planrec do
with oprrec do

begin
wﬁteln(machna'[count(num J)at .‘-‘.mabhna[count(numz.Z),a2]
.'-'.machn[count(num3.3).a3].';'.machna{count(num4.4).a4] :
,'-'.machna[cqunt(nums,5).a5}.‘-‘.machna[count(nume.S).ael
,'-‘.machna[count(num?,7).97].‘-',machna[cour)t(numa,a),a8]
.'-',machna[count(numg.g).aB].‘-',machna[count(num1 0,10),a10]
= \machnafcount(num11,11),a1 1], machnalcount(num12,12),a12}
"~ machnafcount(num13,13),a1 3], \machnalcount{num14,14),a14]

+'~\machnafcount(num15,15),a15 .=',machnalcount(num18,16),a1 &)



cost :=oprcost[count{num1,1),a1}+oprecost{count(num?2,2),a2] -
+oprcost{count(num3,3},a3]+opreosi[couni{num4,4),a4)]
+oprcost{count(numS,5},a5]+oprcost{count(nums,8),a6)]
+oprcost[count(num?,7),a7l+opreost{caunt(num8,8},aB]
+oprcost[count(numg, 9),a8)+opreost[count(num10,10},a10)
+oprcost{count(num11,11),a11]+oprcost{count(num12,12),a12]
+opreost[count(num13,13),a13)+oprcostcount(num14,14),a14)
+opreost{count{num15,15),a15)+oprcost{count(num18, 16),a16]
+prodcost{count{num1,1),a1)]+prodcost[count(num?z,2),a2]
*+prodcost(count(num3,3),a3)+prodcost{count(num4,4),a4)

' +prodcost[count(num5.5).a5]+prodcost[c6unt(num6.6).36]
+prodcost{count(num?,7),a7]+prodcost{count(nurn,8),aB)
+prodcost[count(num9.9).a9]+pmdco§t[count(num1 0,10),a10)
+prodcost[count(num11,11),a11]+prodcost{count(num12,12),a12]
+prodcost{count(num13,13),a13]+prodcost[count(num14,14),a14)
+prodcosi{count(num18,15),a15)+prodcasi{count(num16,16),a16];

{ writein{cost);}
sumi=sum+cost;

ond; end;

Procedure machins17;

bagin
with planrec do
witl} oprec do

bagin
writeln(machnafcount{num1,1),a1], '-'.machnatcount(nurnz.z).az]
»'~\machnafcount(num3,3),a3),-,machnafcount(num4,4),a4)
,'—‘.machna[count(nums.5),35].‘-'.machna[count(numﬁ.ﬁ).a&]
»~'\machnalcount(num?,7),a7).'-, machnalcount(numa, 8),a8)
,'='machnalcount(num9,9),a9},'~,machnalcount(num10, 10),a1 Q]
«~\machna(count(num11,11),a11],"",machnafcount(num12,12),a12]
+~machnalcount(num13,13),a13],',machnalcount{num14,14).a1 4]
+~machnalcount(num15,15),215},"~',machnalcount(num16, 1 6).a16]

.- machnalcount(num17,17),a17]);
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cost :=opreost{count{num1,1}),a1)+oprcosifcount(numz2,2),a2)
+opreosticount{num3,3),a3)+oprcost{count(num4,4),a4]
+oprcost(count(nums,5),a5)+oprcost{count(num, 8),as]
+oprcost{count(num?,7),a7)+oprcosticount(num8,8),a8]
+opreost{couni{num8, 8),a8]+oprcost{count{(num10,10),a10]
+opreosticount(num11,11),a111+oprcost{count(num12,12),a12]
+oprecost{count{num13,13),a13+oprcost[count(num14,14),a14]
+oprcost{count(num15,15),a15)+oprcost{count(num16,16),a16]
+opreostfcount(num17,17),a17]+prodcost{count(hum1,1},a1]
+prodeost{count{num?2,2),a2)+prodcost[count(num3, 3),a3)
+prodcost{count(num4,4),ad]+prodcost[count{nums,5),a5)
+prodcost{count(nums,6),aé]+prodcostcount{num?,7),a7]
+prodcost{count(num8,8),a8]+prodcast{count(nums,8),a9]
+prodcost{count(num10,10},a10)+prodcosticount{nrum11,11),a11]
+prodcosi{count{(num12,1 2).a12j+prodcost[count(num1 3,13),a13]

+prodcost{count(num14,1 4).a14]+prodcost[coupt(h&m1'5.1 5),a15]

+prodcost{count(num16, 16),a18] +prodcostfcount(num17,1 -T).a1 (44

fwritain{cost);}

sum:=sum-+cost;

end; end;

Procedure machinet8;
bégin
with planrec do
with oprrec do
begin
writeln(machnalcount{num1,1),a1],"~',machnafcouni{num?2,2},a2]
.- /machnafcouni(num3,3),a3),-  machnalcount(num4.4}.a4]
.= machnalcount(num5, 5},a5),'~",machnafcount{numt,6),at)
.~ machnalcount(num7,7),a7},'~,machnalcouni{num8,8),a8]
.~ machnaf{count{nums,9),a8],'-,machnalcount{num10,10},a10]
.~ machnalcount{numi1{,11),a11],"~', machna{count(num12,12),a12]
= \machna{count{(num13,1 3).a13].'—',machna[6ount(num14, 14),a14]

.~ .machna{count{num15,15),a15),'-' machnalcount{num16,16),a16]
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= machnafcount{num17,17),217),'-",machnalcount(num18,18),a18));
cost :=opreost[count{num1,1),a1]+oprcost[count{num?2,2},a2]

+apreost[count{(num3,3),a3]+oprcostfcount{num4,4),a4)
+opreost{count(num5,5),a8)+oprcosi[count{numé&, 6},a6)]
+oprcost[count(num?,7),a7]+oprcostcount(nums,8),a8]
+opreost[count{num®,8),a8]+oprcost[count(num10,10},a10]
+oprcosti{count(numi1,11),a11]+opreostfcount{num12,12},a12]
+opreost[count(numi3,1 é),a1 3]+opreostcount{(num14,1 4),-_.:14]
+opreostfcount(num15,15),a15]+oprecostlcount(num16,16),a16)
+oprecost{count{num17,17),a17]+oprcost[count(num18,18),a18]
+prodcost[count(num1,1 ).31 J+prodcost[count{num?2,2),a2)
+prodcost[count(num3,3),a3) +prodéost[count(num4.4). a4)
+prodcost[count(numb,5),a5]+pradcost[count(num8g, 8),26]
+prodcost[counl(num7,7).a'f_]+prodcost[c6unt(numa.a).aa]
+prodcost[count{num$,8),a8)+prodcost count(num10,10),a10]
+prodeost{count(num11,11),a11]+prodcost[count(num12,12),212)
+prodcost[count(num13,13),213)+prodcostfcountinum14,14),a14)
+prodcost{count(num15,15),a15]+prodcostcount(num18,16},a18]

- +prodcost{count{num17,17),a17}+prodcost[count{num18,18),a18]};

{ writeln{cost);}
sum:=sum+cost;

eand; and;

Procedurs machine19;
begin |
with planrec do
with oprrec dé
begin
writein{(machnalcount{num1, 1),a1],’-",machnalcount{num?2,2),a2)
J~' . machna{count{num3,3},a3],-",machna[count(num4,4),a4]
.~ machna{count(nums,5),a5),'-',machna[count{num&,&},a6]
= machnalcount{num?,7),a7),'-',machnalcount{nums,8},as}
,=.\machnaf{count{num$,3),a8),'-,machnafcount{num10,10),a10]

- machnafcount{num11,11),a11],"-,machnalcount(num12,12),a12]



.~"machna(count(num13,13),213],-, machnalcouni(num14,14),a14]

= machnalcount(num15,15),a15],'-',machna{count{num16,16),a186]

J'='.machnalcount(num17,17),a17],"~,machnalcount(num18,18),a18]

.~ machna(count(num19,18),a19]},

cost :=opmo;at[count(num1 ,1).a1]+opreost{count(num?2,2),a2]
+opreost{count{num3,3),a3]+opreosticount(num4, 4),a4)
+opreostfecount{nums, 5),as8]+oprcost{count{nums, ),a]
+opreosticount{(num?,7),a7]+opreost{count(nums,8),a8]
+opreost[count{numg,9),a8)+oprcost{count(num10,10),a10]
+oproosticount{num11,11),a11]+oprecost{count{num12,12),a12]
+opreost{count{num13,13),a13]+oprcost{count(numi4,14),a14)
+oprcost[count{num15,185),a15]+oprcost{count(num16,18),a16]
+oprcost{count{num17,17),a17]+oprcost{count(num18,18},a18)
+oprcost{count(num19,19),a1 9]+oproos§[count(num20,20), a20]
+prodcost{count{numi,1),a1l+prodcest{count{num?2,2),a2]
+prodcost[oounl(num3,3).a3]+pmdcost[count(num4.4).a4]‘
+prodcost[count(nums, 5),a5]+prodeost{count(nums, 8),a)
+prodcost[counl(num7.7),7]+prodcost[count(num&.8),aa]
+prodcost[count{numB,8),a8]+prodcost{countinum1C,10),a10]
+prodeosticount(num11,11),a1 1]+prodcostfcount(num12,12).a1 2]
+prodcost[count{num13,13),a13])+prodcost[count(num1i4,14),a14]
+prodcost{count{num15,15},a15]+prodcost[count(num18,16),a16)
+prodcost{count{num17,17),a17]+prodcost[count{num16,18),a18]
+prodcost{count{num19,18),218];

{writein({cost);} '

sum:=sum-+cost;

end; end;

Procedure machine20;
begin

with planrec do

with oprrec do
begin

writeln(machnafcount(num1,1),a1},'-',machnalcount(num2,2),a2]
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.~ machna{count(num3,3),a3],'-', machnafcount{num4,4),a4]

.~'.machna[count(num5,5},a8],'-',machnafcount(num6,&),a6)

= machna[count(num?7,7),a7],,machna[count(nums,B},ad]

=", machna[count(num§,8),a%),'-",machnaf{count(num10,10),a10]

- \machnal[count(num11,11),a11],"~,machna[count{num12,12),a12]

.= machnalcount(num13, 13},a13),*“,machnalcount(num1 4.1I4).a14]

- machnalcount(num1§,18),a15),*~',machna[cournt(num18,16),a18]

= machnaf{count{num1 7,‘{ 7,a17],"-',machnaicount{num18,18),218]

.=, machna{count(num19,18},a19],'-",machnafcount(num20,20),a20]);

cost :=oprcost[{count(num1,1 ),a1]+opreost{count(num?2,2),a2)]
+oprcost{count{num3, 3),a3]+oprcost[count(num4,4),a4]
+obrcost[count(num5,5).35]+oprcost[count(num6.6),aﬁ]
+apreost[count(num?,7).a7]+opreost{count(num8,8},a6]
+oprcost(count(numg, 8),a9]+oprcost[count(num10,10},a10]
+opreost{count(num11,11),a11]+cpreostfcount(num12,12),a12]
+opreost{count(num13,13),a1 3]+opréost[c;ount(nurn1 4,14),a14)
+oprcos;t[count(num1 §,15),a15]+oprecosticount(num18,18),a16)
+oprcost[count(num17,17),a17]+oprcosticount(num18, 18),a18)
+opreost[count(num19,18),a18)+oprcost{count(num20,20),820)
+prodeost{count(num1,1),a1]+prodcost{count{num2,2),a2]
+prodcost{count(num3, 3},a3])+prodcost{count(num4,4),a4]
+prodcast{count(nums, 5).a5]+pro§lcost{count(nurna, 6),a6]
+prodcost[counl(num7,7).a7]+prodcosl[counl(numa.B)‘.a&]
+pmdcost[count(num9,9).a9]+prodcosl[counl(num10.1 0),a10]}
+prodcosi{fcountinum11,11),a11]+prodcost{count(num12,12),212]
+prodeost{count(num13,13),a13)+prodcost[count(numi14,14),a14]
+prodcost{count{num185, 15),a15]+prodcost[count(num18,18),a15]
+prodcast[count(num17,17),al 7]+p[odcost[count(num1 8, 1 8),a18]
+prodcost[count{num19, 18},a19]+prodcost{count(num20,20),a20};

{ writein{cost):}
sum:=sum-+cost;

end; end;{if}

Procedure operation;



begin
with planrec do
with oprrec do
bsgin
case opmurn{cni,ent1] of
1: begin
num1:=0; cunt:=0;
count(hum1,1);
for a1 := 1 fo machnumicount(nurnt,1)] do
begin
cunt := cunt+1;
if cunt=solution{cnt] then
machinet;
end; end;
2 : begin
num1:=0; num2:=0; cunt:=0;
count(num1i,1);
count(num2,2);
forat :='1 to machnum[count(num1,1)] do
for a2 := 1 to machnumfecouni(num?2,2}] do
bagin
cunt := gunt+1;
if cunt=solution[cnt] then N
machine2;
end; end;
3: begin
num1:=0; num2:=0; num3:=0; cunt;=0;
count(num1,1);
count(num?2,2};
count(num3,3);
for a1 ;= 1 to machnum{count(num1,1)] do
for a2 := 1 to machnum{count(num?2,2)] do
for a3 := 1 to machnum[count(num3,3}] do

oegin
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cunt:=cunt+1,;
if cunt=solutionfcni] then
machine3;

end; end;

4 ; begin »
num1:=0; numzZ:=0; num3:=0; numd4:=0; cunt;=0;
count{num1,1);
count(num2,2);
count{num3,3};
count{numd4 4);
forai:=1to méchnurn[count(num1.1)] do
for a2 := 1 to machnum[count{(num2,2}} do
for a3 := 1 to machnum{count(num3,3)) do
for a4 := 1 to machnum{count(num4,4)] do

begin
cunt := cunt+1;
if cunt=solution[cnt] then
machine4;

end; end;

5: begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; cunt:=0;
count{num1,1);
count{num2,2);
count(num3, 3);
count{num4,4);
count{num5,5);
for a1 := 1 to.machnum{count{num1,1)] do
for a2 := 1 to. machnum{count(num?2,2)} do
for ad ;= 1 to machnum[count(num3,3)] do
for a4 := 1 to machnum[count{numa4,4})] do
fora$ := 1 to machnum{count(nums,5)] do

begin
cunt := cunt+1;

if cunt=solution{cnt] then
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machine5;
end; end;
6 : begin
num1:=0; num2;=0; num3;=0; num4:=0;, num5:=0; num6&:=0; cunt:=0;
count(hum1,1);
count{num?2,2);
count{num3, 3},
count{num4,4);
count(nums5, 5);
count(numé,8);
for a1 := 1 to machnum[count(num1,1)] do
for a2 := 1 to machnum{count{num?2,2)] do
for ae_’ 1= 1 to machnum{count(num3,3)] do
for a4 := 1 to machnum{count(num4,4)] do
for a5 := 1 to machnum[count(nums5,5}] do
for a6 := 1 to machnum[count(numé,56)] do
begin
cunt := cunt+1;
if cunt=solution[cnt] then
machinet;
end; end;
7 : begin
num1:=0; num2:=0; hum3:=0; num4:=0; numb;=0; num6:=0; num7:=0; cunt:=0;
count(num1,1);
count(num2,2);
count(num3,3);
count(num4,4);
count{numS5,5);
count{numeé,6);
count{num?.,7);
for a1 := 1 to machnum{count(num1,1)] do
for a2 := 1 to machnum[count{num2,2)] do
for a3 := 1 to machnum{count{num3,3)] do

forad ;= tto machnum[count_(num4,4)] do
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for a5 := 1 to machnum[count(nums5,5)] do
for a8 := 1 to machnum{count(nums,8)] do
for a7 := 1 to machnum{count{num?,7)} do
begin
cunt := cunt+1;
if cunt=solution{cnt] then
machineT?;
end; end;
8: begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; num8:=0; num7;=0; numB:=0; cunt:=0:
count{num1,1);
count{num?2,2);
count(num3,3); \ "
count(num4,4};
count(hnumb,5});
count(numé,6);
countknum?.?):
count{nums, 8},
for a1 := 1 to machnum{count(num1, 1)} do
for a2 := 1 to machnum{count(num2,2)] do
fora3 := 1 to machnum{count(num3,3)] do
for a4 := 1 o machnum{count(num4,4)] do
for a := 1 to machnumfcount(num®,5)] do
for a8 := 1 to machnum{count{numé,8)] do
for a7 := 1 to machnum{count{num?7,7)] do
for a8 := 1 to machnumfcount(num8,8)} do
begin
cunt ;= cunt+1;
if cunt=solution{cnt] then
machines;
end; end;
9 bagin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; num6:=0; num?7:=0; nume:=0; nume:=g;

cunt=0;
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count{num1,1};
count{num2,2);
count(num3, 3);
count(num4,4);
count{numb,5},
count(numg,&};
count{num?,7);
count(nurmns,8);
count(num®,9);
for a1 := 1 to machnum[count(num1,1}] do
for a2 := 1 to machnum{count{num2,2)] do
for a3 := 1 to machnumfcount{num3,3;] do
for ad 1= ‘1 to machnumicount{num4,4)] do ‘ o
for a5 := 1 to machnum{count{nurm§,5}] do
for a6 ;= 1 to machnum{count{num#g,6})] do
for a7 := 1 to machnum[count(num?,7)] do
forag:=1to machnurﬁ{count(num&,&)] do
for a9 := 1 to machnum(count(num3s,9)] do
begin |
cunt := cunt+1;
if cunt=solution[cnt] then
machineg;
end; end;
10: begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; numaé:=0; num7:=0; num8:=0; numg:=0;
num10:=0;
cunt:=0;
count(npum1,1);
count(num2,2);
count{num3, 3);
count(num4,4};
count(nurn$s,5);
count{nume,6):

count{num?,7);
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count{nums,8);
count(numsg,9);
count(num10,10};
forat:=1to machnum[c_ount(num Ml de
for a2 := 1 to machnum[count(num2,2}] do
fora3:=1to maqhnum[count(numS.S)] do
for a4 := 1 to machnumfcount(num4,4)} do
for a5 := 1 to machnum[count(num5,5)] do
for a6 := 1 to machnum{count(numé,8)] do
for a7 := 1 to machnumfcount(num?,7)] do
foraB:= 110 machnum[count(nume.e)] do
for ag ;= 1 to machnum{count(num8,9)] do
for a10 ;= 1 fo machnum{count{num10,10)] do
begin
cunt 1= cunt+1;
if cuntzsolu\tion[cnt] then
machine10;
end; end;
11 : begin
num1:=0; num2;=0; num3;=0; num4:=0; num>5:=0; nume:=0; num7:=0; numa:=0; nume:=0;
nu.m10:=0:
num11:=0; cunt:=0;
count{num1,1);
count(numz2,2);
count{num3, 3}
count{numd4,4);
count(riums, 5);
count{num&,6);
count{num?,7);
count{nums,8);
count{num9,9);
count{num10,10);
count{num11,11);

for a1 := 1 to machnum[count(num1,1}] do
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for a2 '= 1 to machnum[count{num?2,2)} do
for a3 := 1 to machnum[count(num3,3)] do
for ad := 1 to machnum[couni{num4,4)] do
for a5 := 1 to machnum[count(num5,5)] do
for a6 ;= 1 to machnum[count{nums,6)] do
for a7 := 1 to machnum[count{num7,7}] do
for a8 ;= 1 to machnum{count{numa,8)] do
fora® := 1 to machnum[count(num®,9)] do
fora10 := 1 o machnum{count(num10,10)} do
forati := 1 to machnumicount(num1i1,11)] do
bagin
cunt := cunt+1;
if Ct.{nt=56|ution[cnt] then
machine11;
end; end;
12 : begin
num1:=0; num2;=0; num3:=0; num4:=0; num5:=0; num6:=0; num7:=0; num8:=0; num8:=0;
num10:=0; A
num11:=0; num12:=0; cunt:=0;
count(num1,1);
count(num2,2);
count(num3,3);
count(numd4, 4);
count(num5,5);
count(numé,6);
count(num"f.?):
count(numa@,8);
count(nums, 8);
count{num10,10);
count{num11,11);
count(num12,12);
forat:=1to rnachnum[count(hum1.1)] do
for a2 := 1 to machnum[count{num2,2)] do

for 23 := 1 to machnumicount{num3,3)] do
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for a4 = 1 to machnum[couni{num4,4)] do

for a5 := 1 to machnum[count(nums,5)] do

for a6 := 1 to machnum[count{(nums,8)] do

for a7 := 1 to machnum{count(num?,7}] do

for a8 := 1 to machnum{count(numg,s)] do

for a9 := 1 to machnumicount{num§g,8)] do

fora10 := 1 to machnum[count(num10,10)]} do

for a1t := 1 to machnum[count(num11,11}j do

for 212 := 1 to machnum{count{num12,12)] do
begin

cunt = cunt+1;

if cunt=salutionfcnl] then

machine12; _ - X
end; end;
13 begin

num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; num8:=0; num7:=0; nume:=0; num®:=0;
num10:=0;

num11:=0; num12:=0; num13:=0; cunt:=0;

count(num1,1});

count{num2,2}),

count{(num3,3});

count{numd4,4);

count(num5,5);

count(num6,8);

count{num?,7);

count(numB,BY;

count(num®,9);

count(num10,10);

count(numi1,11);

count(num12,12});

count(num13,13};

for a1 := 1 to machnum[count{num1,1}] do

for a2 := 1 to machnum[count(num2,2)] do

for a3 := 1 to machnum{count{num3,3}] do



forad ;=110 ma(;‘hnum[count(num4.4)] do
for a5 := 1 lo machnum[count{num5,5)] do
far a6 := 1 to machnum{count{nume,8)] do
for a7 := 1 lo machnumfcount(num?,7}] do
for a8 := 1 to machnum(count(numg,8)] do
for a9 := 1 1o machnum[count(nums,9)] do
fora10:=1to machnum[dount(num1 0,100 do‘
for 211 1= 1 10 machnum{count{num11,11)] do
for a12 := 1 to machnumfcount{num12,12}] do
for a13 ;= 1 to machnum{count(num13,13)] do
begin
cunt := cunt+1;
if cunt=solution[cnt] then ‘ "
machine13;
end; and;
14 ; begin
num1;.=0: nurn2:=0; num3:=0; num4:=0; num5:=0; nume:=0; num7.=0; numB;=0; num3;=0;
num10:=0;
num11:=0; num12:=0; num13:=0; num14:=0; cunt:=0;
count{num1,1); A
count(num2,2);
count{num3,3});
count{num4, 4},
count(num5,5);
count{num§,6);
count(num?,7};
count{num8,8);
count{nums$,8);
count{(num10,10};
count(num14,11);
count{num12,12);
count{(num13,13);
count{num14,14);

for a1 := 1 to machnum{count{num1,1)] do
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for a2 := 1 to machnum[count{num2,2)] do
for a3 := 1 to machnum{couni{num3,3})] do
for a4 := 1 to machnum[count{num4,4}] do
for a5 := 1 to machnum{count{nums,5}] do
for a6 ;= 1 to machnum{count{nums,6)] do
for a7 1= 1 o machnum[count(num7,7}] do
for a8 := 1 10 machnum[couni{num8,8)] do
fora8:=1to machnum[couht(numg.g)] do
for a10 := 1 to machnum{count{num10,10)] do
fora11 := 1 to machnum[count{numi1,11)] do
for a12 := 1 to machnum(count{num12,12}) do
for a13 := 1 o machnum{count{num13,13}] do
for a14 := 1 {o machnum(count{num14,14)} do
begin
cunt := cunt+1;
if cuni=solution{cnt] then
machine14;
end; end;
15 : begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; numé:=0; num7:=0; numB:=0; nume:=0;
num10:=0;
num11:=0; num12:=0; num13:=0; num14:=0; num15:=0; cunt:=0;
count{num1,1};
count(num2,2};
count{num3,3);
couni{num4,4);
count{nums,S);
count(numé,6);
count{num?7?,7);
count{nums,8);
count{num$,8);
count{num10,10);
count{num11,11};

count(num12,12);

28]

n
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count(num13,13);
count(num14,14};
count(num15,15);
for a1 := 1 to machnumicount{num1,1)] do
fora? := 1 to machnum{count{num2,2)] do
for a3 := 1 to machnum{count{num?3,3)] do
for a4 := 1 to machnumicount(num4,4)] do
for a5 := 1 to machnum{count{num$,5)] do
for a6 := 1 to machnum{couni(nums,8}] do
for a7 := 1 lo machnum{count(num?,7)] do
for a8 := 1 to machnum({count(nums,8}1 do
for a9 := 1 lo machnum{count(num®,9)] do
for a10 := 1 to machnum{count(num10,10)] do
forai1:=1to mac;mum[count(num 1,11)1 do
fora12 ;= 1 to machnum{count{num12,12}} do
fora13 ;= 1 to machnumcount(num13,13)]1 do
for a14 := 1 to machnum[count{num14,14}] do
forais:=11to machnum[count{num15.15)] do
begin
cunt := cunt+1;
if cunt=solution[cnt] then
machine15;
end; end,
16 : begin
num1:=0; num2:=0; num3:=0; num4:=0; num&:=0; num6;=0; numn7:=0; num8:=0; nume:=0;
num13:=0;
num11:=0; num12:=0; num13:=0; aumn14:=0; num15:=0; num16:=0; cunt:=0;
count{num1,1};
count(num?2,2);
count(nums.aj:
count{num4,4);
count{nums,5);
count(numé, 6);

count{num?,7};
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count{nums, B},
count{num$g,8);
count(num10,10);
count(num11,11});
count(num12,12);
count{numi3,13);
count{num14,14);
count(numi5,15};
count(num186,186);
foral:=1to machnum[count(ﬁurm.‘l)] do
for a2 ;= 1 to machnum[count(num2,2)] do
forad:=1 tp machnum{count{(num3,3)] do
for a4 ;=1 {o machnum{count(num4,4}] do -
fora5:= 110 machnﬁm[count(numS.S)] da
far a6 ;= 1 to machnum{count(nums,8)] do
for a7 := 1 to machnum{count{num?,7)] do
for a8 ;= 1 to machnum(count{num8,8)] do
for QQ := 1 to machnum[count{(num&,9)] do
for a10 := 1 to machnum{count{num10,10}] do
forait := 1 1o machnum{count{num11,11)] do
fora12 := 1 to machnum{count{num12,12)] do
for a13 := 1 fo machnum{count{num13,13}] do
for a14 := 1 {0 machnum[count{num14,14)] do
for a15 := 1 to machnum{count{num15,15)] do
for g16 1= 1 to machnum{count{nurn16,18)] do
begin
cunt ;= cunt+1;
if cunt=salution[cnt] then
machine18;
end; end;
17 : begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; numB:=0; num7.=0; num8:=0; nume:=0;
num10:=0;

num11:=0; num12:=0; num13:=0; num14:=0; num15:=0; num16:=0; num17:=0:



cunt:=0;

count(num1,1};

count{num?2,2);

count{num3,3);

count(numé4,4);

count{numb,5);

count{nume,8);

count{num?7,7};

count{num8,a);

count{num9,9);

count{num10,10);

coeunt(num11,11);

count{num12,12);

count(num13,13);

count(num14,14);

count{(num15,15);

count(num16,16),

count(num17,17);

for a1 := 1 to machnumfcount(num1,1)] do

for a2 := 1 to machnumicount(num2,2)] do

for a3 := 1 to machnumfcount{(num3,3)] do

for a4 := 1 to machnumfcount{num4,4)] do

for a5 := 1 to machnum{count{num$,5)] do

for a6 ;= 1 to machnum[count(nume,8)] do

for a7 := 1 to machnum[count(num?,7)] do

for a6 := 1 to machnumfcount{num8,8)] do
fora9:=1to machnufn[count(nqu.Q)] do
fora10 ;= 1 to machnumicount{num10,10)} do
for at1 := 1 to machnum{count{num11,11)] do
fora12 ;= 1 to machnum{count{numi2,12)] do
for a13 := 1 fo machnum({count{num13,13)] do
for a4 ;= 1 to machnumfcount(num14,14)] do
for a15 = 1 to machnum{count(num15,15)) do

fora16 := 1 to machnun{count(num16,18)] do
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for a17 ;= 1 to machnumfcount{num17,17}] do
begin

cund i= cunt+1;

it cunt=solution[ent] then

machine17;
end; end;
18 : bagin

num1:=0; num2:=0; num3:=0; num4;=0; num5:=0; num6:=(; num7:=0; num8:=0; num9:.=0;
num{0:=0;

num11:=0; num12:=0; num13:=0; num14:=0; num15:=0; num16:=0; num17:=0; num18:=0;

cunt:=0Q;

couni(nurm1,1);

count(humz2, 2;

count(num3,3};

count{num4,4);

count{numy,5);

count{nume,6);

count(num?,7};

count{nums,8};

count{(numsg, 8);

count{hum10,10};

coupt{(num11,11};

count{num12,12);

count{num13,13};

count(hum14, 14);

count(num15,15);

count(num16,18);

count(numi1 7,17}

count{num18,18);

forat := 1 to machnum{count(num1,1)] do

for a2 := 1 to machnum{count(numz2,2)] do

for a3 := 1 to machnum{count{num3,3)] do

for a4 := 1 to machnum{count{num4,4)} do

for a5 := 1 to machnumfcount{nums,5}] do



for a6 := 1 to machnum[count(num6,6)] do
for a7 := 1 to machnum{count(num?7,7}] do
for a8 := 1 to machnum{count(numa,8)] do
for 29 := 1 to machnum{count(nums,8)] do
for a10 ;= 1 to machnum{count{num10,10}] do
fora11 := 1 to machnum{count(num11,11)} do
for a12 := 1 to machnum{count{num12,12}] do
for a13 := 1 1o machnum{count{num13,13)} do
forat4 ;= 1 to machnum{count(num14,14)] do
for 215 := 1 lo machnumfcount(num15,15)] do
for a16 := 1 to machnum[count(num16,18)] do
for 217 := 1 lo machnum[count{num17,17)] do
for a18 ;= 1 to machmumicount(num18,18)] do
pegin .
cunt = cunt+1;
if cunt=sglution[cnt] then
maching18;
end; and;

18 : begin

num1:=0; num2:=0; num3;=0; num4:=0; num5:=0; num6:=0; num7:=0; numa:=0; numg.:=0;

num10:=0;

num11:=0; num12:=0; num13:=0; num14:=0; num15:=0; num1 6:=0; num17:=0; num18:=0;

num18:=0;

cunt:=0;

count(num1,1};
count{numz, 2);
count{num3,3);
count{num4,4);
count{nums,5};
count{numé&,6};
count{num7?.,7)
count{numa,8);
count{num$g,9);

count{num10,10};
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count{hum11,11};
count(num12,12);
count{num13,13);
count(num14,14);
count{num15,15);
count{num16,16);
count(num17,17);
count{num18,18);
count{num13,19);
fora1 := 1 fo machnumlcount(num?,1)] do
for a2 := 1 to machnum{count(numz2,2)] do
for a3 := 1 to machnum{couni(num3,3)] do
fo_r a4 ;= 1 to machnum{taunt(num4,4)} do
for a5 := 1 to machnum[count(nums,5}] do
for a6 := 1 to machnum{count(num8,8)] do

. fora? := 1 to machnum{count(num?,7)] do
for a8 := 1 to machnum{couni(numa,8)] do
for a9 := 1 to machnum{count(num®,9}] do
for 210 := 1 to machnum[count(num10,10)} do °
fora11 := 1 to machnum[count{(num11,11}] do
for a12.:= 1 to machnum{count(num12,12}] do
for a13 := 1 to machnum{count(num13,13)} do
for a14 := 1 to machnumfcount(nurn14,14)] do
for a15 := 1 to machnum[count(num15,15)] do
fora1§ :'--' 1 to machnum[count(num16,16)] do
fora17:=1to machnufn[count(numﬁ. 7)) do
for a18 := 1 to machnum{count(num18,18)] do
fora19 := 1 to machnum{count(num19,19}] do

begin

cunt := cuni+1;
if cunt=solution[cnt] then
machine19;

end; end;

20 : begin



263
num1:=0; num2:=0; num3:=0; numd:=0; num5;=0; nume:=0; num7:=0; num8:=0; num$:=0;
num10:=0;
num11:=0; num12:=0; num13:20; num14:=0; num15:=0; num16:=0; num17:=0; num18:=0;
num19:=0; num20:=0;
cunt:=0;
count(num1,1};
count(num2,2);
count(num3,3};
count{numd4,4);
count{nums5s,5);
count(nums,6);
. count{(num?,7);
count{nums,8); ' 3
count{(num$,8}; |
count(num19,10);
count(num11,11);
count{num12,12);
count{num13,13);
coﬁnt(num14.14);
count(num15,15);
count{num16,18);
count{numi7,17);
count(num18,18}; ’
count{num18,19);
count{num20,20);, ,
for al ;= 1 to machnum{count(num1,1)} do
for a2 := 1 lo machnum{count(num2,2}] do
fora3d:=1to machnum[coﬂnt(numa.a)] do
for a4 := 1 ta machnum{count{num4,4)] do
for a5 ;= 1 to machnum[count(num5,5)] do
for a6 := 1 to machnum{count{nums,&)] do
fara? := 1 to machnumfcount(num?,7)} do
for aB := 1 to machnum{count{numa,8)} do

for a9 := 1 to machnumicount(numd,9)] do



for at0 := 1 to machnum{count(num10,10}] do
for a11 := 1 to machnum{count{numi1,11}] do
foral2:=1to machnum[count(num12,12)] do
for @13 := 1 to machnum[court{num13,13)] do
for a14 ;= 1 to machnumfcount{num14,14)] do
for a15 := 1 to machnum[count(num15,15)] do
for a16 := 1 to machnumicount(num18,16)] do
for a7 := 1 to machnum{count(num17,17)] do
for a18 .= 1 to machnum{couni(num18,18}] do
for a19 := 1 to machnum{count(num19,18}] do
fora20:=1to machnum[count(numZO.?O)] do

begin
cunt:=cunt+1;
if cunt=solution[cnt] then
machine20;

end; {for}

end;{case20}

end;{case}

end;

end;

Procedure Tabupattem(var fi : fitype; var fi1 ; fitypa1);

begin
with ptanrec do
with opmec do
begin
sum: =0,
for cnt := 1 to partnum do
begin
repeat
randomize;
} 1= random{method[cnt]});
untit t > Q;

sollcnt) := ¢
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cniii=1;
if | <= tabufcnt,cnt1] then
begin
solutionf{cntd:=i;
operation;
end{i<tabu}
eise if | > tabufcnt,cnt1] then
begin
m:=i-tabufcnt,ent1];
cnt:=cnt1+1;
if m <= tabu(cnt,cnt1] then
begin
L=m,
solution[ent]:=i;
operztion;
end{m<tabu}
. eise if m > tabufcnt,cnt1] then
begin
=m-tabu{cnt,cnt1];
cnti:=cnti+1;
L=n;
salution{ent]:=t;
operation;
end;{solution_n}
end; {I>tabu}
end;{for_cnt}
end; {with}

end;{main}

Procedure Tabupattern2(var fi : fitype; var fi1 : fitype1);
begin

with planrec do

with oprrec do

begin
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sum:=0;

for cnt := 1 lo partnum do
begin

solfent] := ‘solution[cnt]: '

| ;= solution{cnt];

cnti:=1;

if | <= tabufcnt,cnt1] then
beagin -

solutionfent]):=k;

operation;
end{i<tabu}

elsa if | > tabufent,cnt1] then
begin

m:=l-tabulent,cnt1];

cnt1:=cntt 4-1;

if m <= tabufcnt,cntt) then
bagin

li=m;

solution[cm): =l

operation;
and{m<tabu}

else if m >‘tabu[cnt.cnt1] then
begin

n:=m-tabulcnt,cnti];

cnlt:=cnti+1;

k=n;

solution{cnt]:=i;

operation;
and;{solution_n}
and:{I>tabu}
end;{for_cnt}
ond; {with}

end:{main}
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Function swap3{(d,g : integer) : longint;
begin
solve[ran2]} := solution[ran2);
sotutian[ran2} := solutionfran1};
solution{ran1} := solve{ran2};
writein('ltaration ',num);
tabupattern2(planfi,oprfi);
forl:= 1 1o part do
begin
solution{l} := soi[l};
end;
if aspiration[d] > sum then
begin "
mare != more+1;
if more = g then more := 1;
tabupos[d} =0;
tabulist{d] := 0;
aspiration[d] := 99999099;
{abulist{more] := solution[ran2};
{abupos[more] ;= ran2;
aspiration[more] := sum;
if sum < minimum then minimum := sum;
end else
begin

end; end;

Procedure swap{var fi.: filype; var fi1 ; fitype1);
var cnt2,cnt3,next,machi,size  :integer;
" zum,times, newtimes, minimum1,maximum- : longint;
ch.key : char;
begin
clrsen,
writein('Neighborhood List :Swap pairwise interchange');

writeln;



{ until cnt=partnum;}

end;{for_cnt}

readin(key);
if key = 'O’ then
begin

writein('teration 0Y);
tabupattern(planfi,oprfi);
minimum := sum,
write('Sequence : ')
for!:= 1 to partnurn do
begin
write(sol{ll,',");
end;’
wiiteln;
writeln{'Makespan : ‘,sum,’ Best : " minimurmj;
end else
begin
for | ;= 1 {0 partnum do
begin |
writeCEnter seed : ) readin(sol{l]};
end;
write('Enter minimum : '} readin{minimumj; end;
{SWAP PAIRWISE}
num:=1; more:=Q;
for | := 1 to partnum do
begin
solution(l] := scilll;
end;
repeat
repeat
randomize;
ran1 := random(partnum};
until ran1 >0,

rapeat
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randomize;

ran2 := random{partnum);

until (ran2>0) and (ran2<>ran1) and (soiution{ran1]<=method{ran2})

and (solution{ran2]<=method[ran1});

case size of

3. begin

if (solutionfran1] = tabulist{1}) and (ran2 = tat_:«upos[ﬂ) then

begin

swap3(1,4);
end else

if (solution{ran1] = tabulist[2}) and (ran2 = tabupos[2]} then
begin

swap3(2,4};
end else

if (solution[ran1] = tabulis{[3]) and (ran2 = tabupos{3]} then
begin

swap3(3,4);
ond sise
begin

solve[ran2} := solution[ran2];

solutionf{ranZ2] := solutionfran1];

solutionf{ran1] := solve[ran2]:

writein('Iteration ‘,num);

tabupattem2({planfi,oprfi);

forl:= 1 to parinum do
bagin

solution(]] = solll;
end,

more :=more+1;

if more = 4 then more ;= 1;

tabutistimore] := solution[ran2);

tabupos[more] := ran2;

aspiration[mors} := sum;

if sum < minimum then minimum := sum;.



end;
minimum1 := minimum-minimum1;
if minimum1 = 0 then begin minimum1 := minimum; zum := zum+1: end
else begin minimum1 := minimum; Zum:=0; end;
write("Sequence : ");
for§:= 1 to partnum do
begin
write(sol[(],",");
end;
writeln;
writeIn{'T((i),j) Makespan Tabufist");
wn'te(sol[ran2]:2,mn2:3.sum'.9,":6);
form:=1to3do
begin
write(tabulist{m),","):
and:
writeln;
writeln('Best ; *,minimumy;
_end;
5 : begin
if (solutionfran1] = tabulist{1]) and (ran2 = tabupos[1]) then
begin
swap3(1,6);
end else
if (solutionfran1] = tabulist{2]) and (ran2 = tabupos[2]) then
begin
swap3(2,6),
end alsa
if (solution[ran1] = tabulist{3]) and (ran2 = tebupos(3)) then
begin
Swap3(3,6):
end else
if (solutionfran1] = tabulist{4]) and (ran2 = tabupos{4]) then
begin
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swap3(4,6);
end else
if (solution{ran1] = tabulist[5)) and (ran2 = tabupos(5]) then
begin
swapd(§,6);
end else
begin
solve{ran2] := solution{ran2);
‘solution[ranzl = solution[ran1];
solutionran1] := solvefranzj;
writein(lteration *,num);
tabupattem2(plani,oprfi);
fori:= 1 to partnum do
bagin
solution{l] := soifi};
end;
more := more+1;
if more = 6 then more := 1
tabulist{mare] := solutionfran2);
tabﬁpos{more] = ran2;
aspination[more] := sum;
if sum < minimum then minimum := sum;
end;
minimum1 := minimum-minimum?1;
if minimum1 = 0 then begin minimum1 ;= minimum; zum := zum+1: end
eise begin minimum1 := minimum; zum:=0; end:
write('Sequence : *);
fori:= 1 to partnum do
begin
write(sol{],",");
end;
writeln;
writeln('T((i),j} Makespan Tabulist");

wﬁte(sol[ranz]:z.ran2:3,sum:9.“:8);



form:=11t05do
bagin
write(tabulistfm),’,":
end;
writeln;
writeln(’'Best : ', minimum);
end;
7 : begin '
if (solution[ran1] = tabulist{1]} and (ran2 = tabupas[1]) then
bagin
swap3(1,8);
end eise
if {solution[ran1] = tabutist[2]) and (ran2 = tabupaos[2]) then
begin
swap3(2,8);

end else

if (solution[ran1] = tabulist{3]) and (ran2 = tabupos(3)) then .

begin

swap3(3,8);
end else _

if (solution[ran1] = tabulist{4]) and (ran2 = tabuposf4]) then
bagin

swap3(4,8);
end else

if (solution(ran1] = tabulist{5]) and (ran2 = tabupos(5)) then
begin

swapd(5,8);
and alse

if (solution{rani] = tabulist[8]) and (ran2 = tabupos(6]) then
begin .

swap3(8,8);
end else

if (solutionfran1] = tabulist[7]) and (ran2 = tabupos(7]) then
begin
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swap3(7,8);
end else
begin
solve[ran2] ;= solution[ran2];
solution[ran2] := solution[ran1];
solution{ran1) := solve[ran2];
writein("Mteration ‘,num):;
tabupattern2(planfi, oprfi);
fori:= 1 to parinum do
begin
solution(i] := sol{l];
end;
more := more+1;
if more = 8 then more := 1;
tabutist{more] := solutionfran2]:
tabupos[more) := ran2:
aspiration[more] := surﬁ:
if sum < minimum then minimum := sum;
end;
minimum1 ;= minimum-minimum1;
if minimum1 = 0 then begin minimum1 := minimum; zum := Zum+1; end
else bagin minimum1 := minimum; zum;=0; end;
write("Sequence : ')
forl:= 1 to parthum do
begin
write(sol[1},",):
end;
writeln;
writeln('T((i), i} Makespan Tabulist');
wﬁte(sol[ran2]:2.ran2:3.sum:9.":6);
form:=1t07 do
begin
write(tabulist{m],",");

end;
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writein;
writeln('Best : ", minimum);
end else exit; end;
{if num mod 20 = 0 then ch ;= readkey;}
num ;= num+1;
until (num=1001) or (zum=10};
end; {with_opr}

end;{main}

Procedure Tabupattem3(var fi : fitype; var fi1 : fitype1);
begin

with planrec do

with oprrec d(;;
begin

sum:=0;

forent 1= 1 1o partnum do
begin

repeat

randomize;

I:= random(method[cnt]);

untit | > 0; .

cnt1i=1;

soifent] :=1:

if t <= tabufent,cnt1] then
begin

solutionfent): =i

operation;
end{i<tabu}

else if | > tabufent,cnt1] then
begin

m:=l-tabulcnt,cnt1];

cntli=cnt1+1;

if m <= tabulcnt,cnt1] then

begin
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I=m;
soiution[cnt]:=l;
operation;
end{m<tabu}
else if m > tabu[cnt,cntt] then
begin
ni=m-tabulcnt,cntt];
cntli=cnti+1;
l=n;
solution[cnt]:=i;
operation;
end;{solution_n}
end; {I>tabu}
end;{for_cnt)
end;{with}

end;{main}

Procedure Tabupattem4(va|;ﬁ  fitype; var fi1 : fitype1);
begin
with planrec do
with oprrec do
begin
sum:=0;
forent ;= 1 to parinum do
begin
sol[cnt] := solution[cnt]:
:= solution(cnt];
cntf:=1;
ifl <= tabu[cnt.c;nt1] then
begin
solution[cnt);=I;
operation;
end{i<iabu}

else if | > tabu[cnt,cnt1] then



begin
m;=ktabu(cnt,cnt1];
cntl;=cnt1+1;
if m <= tabu(cnt,cnt1] then
begin
l=m;
solution(cnt];=i;
operation;
end{m<tabu}
olseif m > tabu[cnt.cnﬂ] then
begin
n;=m-tabufent,cnt1];
cnili=cnt1+1;
li=n;
solution[ent]:=l;
operation;
end;{solution_n}
end;{I>tabu}
end;{for_cnt}
end;{with}

end;{main}

Function insert3(e,f : inieger) : longint;
varj :integer;
tern : longint;

begin

with planrec do

with oprrec do
begin

for m := 1 to parinum do
begin

tempo[m] := solution[m];
end;

tempo(1] := tempo[ran1];
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if 1=0 then
begin
end eise
begin

forj:=1toldo
begin

tempol[j+1] := solution[j];
end; |
end;{alse}

count? := 1,
{ if (count1=ran1) or (counti=ran1-1) or (count1 <>ran2) th_en
begin writeln('lteration ',num);
end else}

if (ran1>=3} and (ran2=1) then

¥ begin ‘

form := 1 to partnum do
begin

solution[m] ;= tempo[m];
end;

writeln(‘iteration \,num);

tabupattemd (planfi,oprfi);

forl:= 1 to partnum do
begin

solution[l] := salf];
end;

if aspiration{e] > sum then
begin

more ;= more+1;

if more = f then more := 1;

tabulist[e] := O;

aspiration[e] ;= 999999;

tabulist{more] := tabut;
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aspiration[more] := sum;
if sum < minimum then minimum := sum;
end else |
begin end; end;
fori:= 1 to partnum-1 do
begin
count! := count1+1;
if (count1=ran1) or {count1=ran1-1) or (count1<>ran2) then
begin
temn := tempo(i+1};
tempol[i+1] := tempo[i];
tempo[i] := tem;
end else
begin
tem := tempo[i+1];
tempo[i+1] := tempoli};
tempo(i] := tem;
for m := 1 to partnum do
begin
solution[m] := tempo[m];
end;
writeln{partnum); readin;
writeln(lteration ',num};
tabupatternd(planfi,oprfi);
forl:= 1 to partnum do
begin
solution[l] := solll];
end;
if aspiration[e] > sum then
begin
more ;= maore+1;
if more = f then more := 1;
tabulistfe] := 0; ..
aspiration[e] := 999999,



tabulist[more] := tabul;
aspiration[more] := sum;
if sum < minimum then minimum ;= sum;

end else begin end; end; end; end; end;

Function insertd(g,h : integer) : longint;
varj :integer;
tem : longint;
bagin'
with planrec do
with opmec do
begin
for m := 1 to partnum do
begin
tempolm] := sotution[m];
end;
tempo[1] ;= tempofran1];
[:=rani;
fi= k1
if 1=0 then
begin
end else
begin
forj:=1toldo
begin
tempolj+1] := soiution(j];
end;
and;{eise}
countt := 1;
{ if (count1=ran1) or (counti=ran1-1) or {count1 <>ran2) then
begin
end sise}
if (ran1>=3) and (ran2=1) then

begin
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for m := 1 to partnum do
begin
solution{m] := tempof{mj;
end;
writeln('iteration ‘,num);
tabupatternd(planfi,oprfi);
for{:=1 to partnum do
begin
solution(l] := solll};
end;
more ;= more+1;
if more = h then maore =1
tabulist{mere] := tabu1; "V '
aspiration[moré] = sum;
if sum < minimum then minimum := sum:
end;
fori:= 1 to partnum-1 do
bagin
countl := count1+1;
if (count1=ran1) or (counti=ran1-1) or (count! ::>mn2) then
bogin
tem := tempo(i+1];
tempo(i+1] := tempofi];
tempofi] := tem;
end else
begin
tem := tempofi+1];
tempof(i+1] := tempoli];
tempofi] := torm;
for m :='1 to partnum do
begin
sélution[rn] = tempo[m];
end;

writeIn('|teration ‘,num);



tabupatternd(planfi,oprfi);
for|:= 1 to parinum do
begin
solution[l] ;= sol{l];
end;
more := more+1,
if more = h then more := 1;
tabulisi{more] := tabu1;
aspiration[more] := sum;
if sum < minimurm then minimum := sum;

end; end; end; end;

Procedure Insertion{var fi ; fitype; varfi1 ; fitype1);
var j,cnt2,next,mach1,sizel inteéer: ‘
times, newtimes,tem,maximum : longint;
keyl: chan
begin
clrser;
writein('Neighborhood List :insertion iriterchange‘):
writeln;
write('Select Tabu size [3,5,7] ; '); readIn(size1);
prepare(pianfi);
prepare1{oprfi);
read(fi,planrec);
read(fi1,opmec);
with planrec do
with oprrec do
begin
writein('N; Enter new seed');
writein{'O: Use old seed');
sum:=0; maximum:=0; zum1:=0; minimurﬁz:rso;
forcnt := 1 to partnum do
begin

newtimes:=0:
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for ent1 := 1 to plannum([cnt] do
begin
times:=1;
for ent2 := 1 to opmum([cnt,cnt1] do
begin
next :=0;
repeat
next := next+1;
findword{oprna[cnt,cnt1,cnt2],opmame([next]);
until opmal[cnt,cntt,cnt2]=opmame[next);
mach1 := machnum[next);{Total plan for par,plan}
times := times*mach1;
end;{for_cnt2) -
tabu[cnt.‘cnu] := times;
newtimes ;= newtimes-+tabufcnt,cnt1];
end;{for_cnt?}
method[cnf] ;= newtimes;
{ g'epeat}
if method[cnt)>maximum then maximum:=method[cnt];
{ until cnt=partnum;}
ond;{for_cnt}
readin{key1);
if keyt = 'O’ then
begin
writeln{'lteration 0'};
tabupattem3(planfi,oprfi);
minimum := sum;
write{'Sequence ; ');
forl:=1 to partnum do
begin
write(sol[l.".");
end;
writein;

writein('Makespan ; ',sum,’ Bast: ' minimum);
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end eise
begin
for | := 1 to partnum do
bagin
writein(‘Enter seed : *);
readin(sol{i]);
end;
write('Enter minimum ; ');
readin(minimum);
end;
{INSERTION}
num:=1; more;=0;
for | := 1 to partnum do
begin
solution[] := solfl];
end;
repeat
repeat
randomize,
ran1 := random{parinum);
until ran1 >0;
repeat
randomize;
ran2 ;= rgndom(parlnum);
until (ran2>0) and (ran2<>ran1) and (ran2<>ran1-1) and (sofution[ran1]<=rﬁemod[ran2])
-and (solution[ran2j<=method(rant]);
tabu1 := solutionfran1l;
case size1 of
3: begin .
if tabulist[1] = solution[ran1] then
begin
insert3(1,4);
end slse

if tabulisi[2] = solution{ran1] then
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begin
insert3(2,4);
end else
if tabulist[3] = solution[ran1] then
begin
insert3(3,4);
end else
begin
insertd(3,4);
and;
minimumz2 := minimum-minimumz;
it minimum2=0 then begin minimum2 := minimum; zum1 := zum1+1; end
else begin minimum2 := minimum; zum1:=0; end;
write('Sequence : ');
forl:= 1 to partnum do
begin
write(sol[1).","):
end;
writeln;
writeln('T(i) Makespan Tabulist');
write(tabu1:2,sum:12,":8);
forj:=1103do
begin
write(tabulist{f),',");
end; '
writeln;
writein('Best : ‘,minimum);
end;
5 begin
if tabulist{1) = solution[ran1] then
begin |
insert3(1,6);
end else

if tabulist[2] = solution[ran1] then
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begin
insert3(2,6);
end else
if tabulist[3] = solution[ran1] then
begin
insert3(3,6);
end else
if tabulist{4] = solution[ran1] then
begin
insert3(4,6);
end alse
if tabulist[5] = solution[ran1] then
begin
insert3(5,6);
end eise
begin
insert4(5,8);
end;
minimum2 ;= minimum-minimum2;
if minimum?2=0 then begin minimum2 := minimum; zum1 := Zum1+1; end
alse bagin minimum2 ;= minimum; zum1:=0; end;
write('Sequence : ');
forl:= 1 to parinum do
begin
writa(sol[1],",):
end;
writeln;
writeln{'T(i) = Makespan - Tabulist');
write(tabu1:2,sum:12,":6);
forj:=1to5do
begin
write(tabulist(jl.".');
end,

writein;



writein('Best : ', minimum); end;

7 : begin

if tabulist[1] = solution{ran1] then
begin

insert3(1 ._8):
end else

if tabulist{2] = solution[ran1] then
begin

insert3(2,8);
end else

if tabulist[3] = soiution[rani] then
begin

insert3(3,8);
end else

if tabulist{4] = solution[ran1) then
begin

inseri3(4,8);
end else

if tabulist[5] = selution[ran1] then
begin

insert3(5,8);
end alse

if tabulist{6] = solution{rant] then
begin

insert3(6,8);
end else

if tabulist[7] = solution[ran1] then
begin

insert3(7,8);
end else
begin

insert4(7,8);

end;

minimumz := minimum-minimumz2;
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if minimum2=0 then begin mirimum2 := minimum; 2um1

alse bagin minimum2 := minimum; zum4:=0; end;
write('Sequence : ‘),
for:= 1 to partnum do
begin
write(sol(l],",');
end,
writeln;
writein('T(i) Makespan T;;bulist‘);
wiite(tabu1:2,sum: 12,":6);
forj:=1to7do
begin
write(tabulistfjl,".');
end;
writeln;
writein('Best : ‘.minip_jum):
end; else exit eng
num ;= num+1; readin;
untit (num = 1001) or (zum1 = 10);
end;{with_opr}

end;{main}

Procadure Display(var fi ; fitype);
var num1,num2,num3 : integer;
begin

prepare(planfi);

read(fi,planrec);

with planrec do
begin

cirscr;

writein(Part. Plan  Operation);

for num1 := 1 to partnum do

for num2 := 1 to plannum[num1] do

for num3 := 1 to opmuminum1,num2] do

= z2umi+1; end
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writeln{partnalnum13,' * plannafnum1,num2],'

end;

end;

Procedurs Dispiay1({var fi1 : fitype1);

var num4,numb5 ; integer;
begin
prepare1(oprfi);
read(fi1,oprrec);
with opfmec do
bagin

cirser;

writein('Operation Machine Opr Caost  Prod Cost *);

for num4 := 1 to opmumm do

for num5 := 1 to machnum[num4] do

wrteln(' ',opmame[numd],’
. ' prodcostinum4,num5]);
and;

and;

Procedure Tabusearch;

varch2 : chan,

begin
clrser;
writeln; writeln;
writein(Type of Tabu Search *);
writein('S : Swap Pairwise ');
writein('i : Insertion.);
\;vriteln('Q : Quit ')
writeln;

write('Select type of Search : *);

', machna(num4,nums],'

repeaat ch2 ;= upcase(readkey} until ¢ch2 in ['S','l','Q'Y;

casa ch2 of

'S' : Swap(planfi,oprfi);

' opmalnum1,numz,num3});

L opreast{num4, num5]
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‘I : Insertion{planfi,oprfi);
'‘Q' : begin cirscr; Exit; end;
end,

end:

Procedure getoption{var ch1 : char),
begin

writeln; writaln;

writeln('E : Enter Part *};

writeln('O : Enter Operation *);

writeln('D : Display Part *);

writeln('K : Display Operation ');
writetn('T : Tabu Search *); 7
writeln('Q : Quit ')}

writein; write('Piease Seleci ),

repeat ch1 := upcase(readkey) until cht in ['E,'D','K",'0",'T"'Q’};
writeln(ch1};

end;

var sel : char;
begin
cirscr;
repeat
getoption{sel);
case sel of
'E': Enpar;
'0' : Enopr{oprfi);
‘D" : Display(planfi;
'K' : Display1{oprfi);
‘T': Tabusearch;
end,
until sel ='Q’

end.
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Program enterorp;

uses crt,printer,swaplib;

type planrect = record
partnum : integer; J
partna : array{1..18] of string[3];
invoost : array{1..1€] of longint;
planhum : array{1..16] of shortint;
planna : armay{1..19,1..3] of string[3];
opmum : array{1..19,1..3] of shortint;
opma : array{1..18,1..3,1..20] of string2];
end;

type oprrect = record
opmumm : ghortint;
opmame : array[1..20] of string(3];
machnum : arrayi1..20} of shortint;
machna : array(1..20,1..20] of string[3};
machcost : array{1..20,1..20] of Integer;
setcost : armay(1..20,1..20} of intager;
prodeost : aray(1..20,1..20] of longint;

end,

fitype = flle of planrect;
fitype1 = file of oprrect; -
var cnt,cnti,part : integer; '



cost : longint;

a,b,c,i :integer
dim,n :longint;
planfl : fitype;
oprfi : fityped;

planrec : planrect;

oprmec  : oprrect;

tabu : array[1..20,1..3] of longint;

method : array{1..20] of longint;
solution : array{1..20] of longint;
solve : array{1..20] of longint;
sol : amay[1..20] of longint;
tabulist : array{1..7] of longint;
tabupos : array[1..7] of integer,
aspiration : array{1..7] of longint;
tempo  : armay{1..20] of longint;
solve1 : integer;

num, more,rani,ran2 . Integer;

tabu1,minimum,sum,cunt : longint;

num1,num2,num3,numé4,nums,numé,num7?,numé,numo,num10,num11,
num12,num13,num14,numi5,num16,num17,num18,num19,num20 : integer;
ai,82,a3,a4,a5,a6,a7,a8,a9,a10,a11,a12,a13,a14,216,216,a17,a16,a219,820 : integer;

Procedura prepare(ver fi : fitype);
var finame : string[12];

begin

clrscr;

write(Enter file "s name : '); readin{finame);

. assign(fi,finame);
{$1-} reset(fi); {$1+}
if loresult <> 0 then

begin rewrite(fl); close(fi); reset(fi) end;

ond;

Procedure preparei(var fi1 : fitype1),
var fliname : string[12];

begin

clmscr;
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write('Enter file "s name : *); readin(finame);
assign{fi1,finame);

{81} reset(fi1); {$1+}

If loresuit <> ¢ then

begin rewrlte(fi1); close{fl1); resat(fi1); end;

end;

Procedure Enpart;
var part.partnum1.plan.plannum1.opr.oprnum1 : integer;
bagin
prepare(planfi),
with planrec do
begin
clrser;
write{"Enter number of Part * ; readin(partnum);
for part := 1 to parfnum do
begin
clrscr;
writaln("Part ', part);
write('Enter number of Plan : )i readin(plannum|part));
for plan := 1 to Plannum(part] do
begin
cirscr,
writeln{'Part * part,’ Plan plan);
writaCEnter number of Operation : '); raadln(opmum[part,plan]);
foropr:=1to oprnumipart,plan] do
begin
clrscr; i
writsin(Part ‘,part,’ Pian *plan,' Operation *,opr);
write(Enter Part name - ); readin(partna[part]);
write(Enter Inventory cost '): readin(invcost{part};
write(Enter Plan name Ok raadln(planna[part.plan}):
write('Enter Oparation name : "% madln(opma{part.ptan.opr]);
end;{for_opr}
end;{for_plan}
end;{for_part}
write(ptanﬁ.planrac):
end:{with}
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closa(planfi);
end;{main}

Procedurs Enopr(var fi1 : fitype1);
var opr2.opmumz2,mach,machnum1 : integer;
begin
prepare{oprfi);
with oprrec do
begin
¢lrsor;
write(Enter number of Operation : *); readin(opmumm);
for opr2 := 1 to opmumm do
begin
clrser; .
" writeln(‘Operation opr2);
write(Enter number of machine : '); readin{machnum(opr2]);
for mach := 1 to machnumiopr2] do
begin
cirscr;
writsin(‘Operation ',opr2,' Machine ',mach);
write(Enter Operation name : '); readin{opmame{opr2]);
write(Enter Machine name  : *); readin{imachnajopr2,mach]);
writa(Enter Machine Cost : '); readin{machcost{opr2,mach]);
write(Enter Machine Setup Cost : ); readin(satcostiopr2,mach]);
write(Enter Production Cost : *); readin{prodcostfopr2, mach});
end,{for_mach}
end;{for_opr}
write(oprfi,oprrec);
ond;{with}
close(oprft);
end;{main}

Function compword(astr,wrd : string; p : byte) : boolean;
var a ; byte;
begin
compword := false;
for s := 2 to length(wrd) do
begin

254



P = p1;

If wrd(s] <> astr{p) then exit:
end;

compword := true;
end;

Function findword(astr,wrd : string) ; byte;
var p : byte;
begin
forp:=1to length(astr) do
if wrd[1) = astr{p] then
If compword(astr,wrd, p) then
begin
findword := p; exit
end;
findword := (;
ond;

begin
with planrec do
with oprrec do
begin
repeat
num ;= num+1;
tindword(opmafcnt, ontf .tem].opmama[num]):
until Opma[cnt.cnt1.tem]=opmame[num];
count := num;
end;
end;

Procedure machine1:
begin
with planrec do
with oprrec do
begin

writein(machnafcount(nums, 1 haitl);

cost :=machcost{count(num1,1 ).a1]+setcoat{oount(num1.1 ),a1]+prodcost[eoum(nhm1,1 Latlk
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sum:=sum-+cost+invcostfcnt);

end; end;

Procedure machine2;
begin
with planrec do
with oprrec do
begin
writeln(machna{count(num1,1),a1 \'.machnafcount(num2,2),a2});
cost 1= machcost{count(num1,1 )a1]+machcostcount(num2,2),a2)
+setcost[oount(num1,1).a1]+setcost[oount(numz.2),a2]
+prodcost{count(num1,1 »a1]+prodcost{count(num2,2),a2);
sum;=sum-+cost+invcost{cnt);

end; end;

. Procedure machine3:
begin |
with planrec do
with oprrec do
begin
wrlteln(mchna[oount(num1.1).a1].'-'.mchna[count(numz.z),azj
.'-'.mqhna[count(nunﬁ.a).aal):
cost :=machcost{count(num1,1 »aij+machcosticount(num2,2),a2]
+machoost[oount(num3.3).53]+sawost[count(nurn1 1)a1]
+setoost[count(n_um2,2).a2]+setcost[count(num3.3),a3]
+prodcost[count(num1.1).a1]+prodoost[count(num2.2).32]
“+prodeostcount(num3,3),a3);
sum:=sum-+cost-+nvcostfent);
end; end;

Procedure machined;

bagin
with planrec do
with oprrec do

begin
writeln(machnalcount(num1, 1 ).a1].'-'.rnach_na[oount(num2.2).a2]
.'-'.machna[oount(numa.a).aal,'-'.machna[oount(num4.4).a4]):
cost :=machcost{count(num1,1 ),a1]+rnacﬁcost[oount(numz.2).52]
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+machcost[count(nurn3.3).a3]+mchoost[count(num4.4),a4]
+setcost[count(num1,1),a1 ]+setcost[ooun{(num2.2).32]
+setcost[count(numa.3),a3]+setcoat[count(num4.4).54]
+prodeosticount(num1 .1).a1]+prodoost[count(num2.2).32]
+prodoost[count(num3.3),33]+prodcost[count(nurn4.4).a4]:
sum;=sum+cost+invcoat{cnt);

end; end;

Procedure machines5;
begin
with planrec do
with oprrec do
begin
writein{machnafcount(num1,1),a1]," ‘.mchna[oount(nunﬂ 2),a2] "
+~".machna[count(num3, 3).a3),- ,machna[count(num4 4).a4]
“'machna[count(nums,&),a5]);
cost :=machcost{count(num, 1 ).a1]+machoost[count(nunﬂ.Z).a21+mchcost[oount(numa.s),aa]
+rnachcost[oount(num4 4).a4]+machoost[60unt(num5 6).ab]+satcost{count(num1,1),a1]
+setcost[count(numz 2),a2]+setoosticount(num3,3), a3]+satoost[oount(num4 4),ad]+setcost
[count(numé,5),a6) .
+prodcost{count(num1,1),a1 ]+prodcost[count(nun'nz.2),32]+pmdoost[count(num3.a).a3]
+prodoost[count(num4.4).a4]+prodoost[count(num5,5),a$];
sum:=sum-+cost+invcostfcnt);
end; end;

Procedure machines;
begin
with planrec do
with oprmee do
begin
writeln(machnalcount(num1,1),a1 1<, machnajcount(num2,2),a2]
+~machna(count(numa,3), aS].'—‘.macﬁna[count(nurM 4),a4]
~',machnafcount(nums,5),a5)," - machnajcount(nume, 8),a6);
cost :=machcost{count(num1,1 ),a1]+rnachgost[count(num2.2).a2]+machoost[codnt(num3.3).a3]
+machoosticount(numd4,4), ad]+machoost{count(nums,5), ab)+machoost(count(nums, 6).a8]
+setcost{count{numfT, 1).a1)+setcost{count(num2, 2),a2]+setcost[count(num3, 3), aaj
+satcostcount(numd4,4), a4]+setooat[count(num5 §).a5]+setcost{count(nums, 6),a6)
+prodcost{count(num1,1), a1]+prodcost[eount(num2.2).a2]+prodoost[oount(num3.3).a3}



258
+prodcost[count(num4.4).a4]+prodooat[oount(numE,5).55]+prodoost{count(num6,6).a6];
sum:=sum+cost+invecostient];
end; end;

Procedure machine?;
begin
with planrec do
with oprrec do
begin
wrlteln(mchna[count(num1.1).a1].'-'.maohna[oount(num2.2).a2}
.'-'.mchna[oount(numa.a).aal.'-',machna[countl(num4.4}.a4]
.'-'.nmchna[oount(num5,5).a5],'-',rnachna[oount(nums.6).36]
.'-.'.rnachna[oount(num?.?}.aT]):
cost :=rnachcost[oount(num1.1),a1]+machcost[count(num2.2).a2]+machcost[oount(num3.3).a31 a
+machcost[count(num4.4).a4]+machcost[oount(num5.5).a5]+machoost[count(numﬁ,a}.ael
+machcost{count(num?, 7):a7]+setoosticount(num1, 1 ),a1]+setcost{oount(num2.2), a2]
+setoost[count(num3.3).a3]+setoost[oount(num4.4).a4]+setcost[oount(num5.5),a5]
+aeteost{oount(numﬁ.ﬂ).aﬁ]wetcost[oount(num?, 7),a7]+prodcost[oount(num1 1)af]
+prodcost[count(nun12.2).32]+prodooat[oount(num3.3).a3]+prodcost{count(num4, 4),a4)
+prodcost[eount(num5.5),a5]+prodcost[oount(nume.6).a6]+prodcost[count(num7.7).371:
-aum:=aum+cost+ln\;wst[cnt]:
aend; end:

Procedure machine8;
begin
with planrec do
with oprrec do
begin
Mitein(mchna[oouht(num‘!.‘!).a1],'-'.n'lachna[count(numz.Z).azl
= machna{count(numa.3).&3}.‘-'.nnchna[count(numd.4),a4]
.'-'.machna[eount(num5.5).a5 .'-'.machna[count(num&.ﬁ).a&]
.'-'.mchna[oount(num?,?).a .'-‘.mchna[oount(numa,a).aal):
cost :=machoost{count{num1,1 ).a1]+machoost[count(numz.2).52]+machoost[oount(num3.3).53]
+machoost[oount(num4.4),a4]+machoost[oount(num5.5),a5]+machoost[oount(num6.6).a6]
+machoost[count(num7.7),&7]+machcost[count(num8.3). a8]+setcostfcount(num1, 1 ).ai]
+setoost{oount(num2.2).32]+setoost[oount(num3.3),33]+setoost[oount(num4.4).a_4.]
+setooat[oount(num5.5).a5]+setoost[oount(nume.6),ael+setcost[oount(num7.7).57]
+setcost[oount(numa.a).a3}+prwoos£{¢ount(num1.1).a11+prodoost{oount(num2.z).azj
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+prodoost[oount(num3.3).a3]+prodoost[oount(num4,4),a4]+prodcost[oount(num5.5),a5]_
+prodcost[count(num6,e).aB]+prodcost[count(num?.T).a7]+prodcoat[count(num8.a).aal;

sum:=sum+cost+invcostent];
end; end;

Procedure machines;
begin
with planrec do
with oprrec do
begin
writein(machnafcount(num1,1),a1],",machnafoount(num2,2),a2)
.'-'.machna[count(num3,3).aa].'-',machna[count(num4.‘4).a4]
.‘-',machna[count(nums.5).35].'-'.machna[count(nume,e),aej
.'-'.machna[count(num?.?).a?].'-'.machna[oount(numa.B).a&]
', machnafcount(num®,8),ag));
cost :=machcost{count(num1,1 ).a'l]+machoost[oount(num2.2).-32]+machcost[count(nufn3.3).a3]
+mchcost[count(num4.4).a4]+machcost[oount(num5.5).a5]+machoost[count(num6.6).ae] '
+machoost{count(num?.?).a?]+mchoost[count(num8.8);a8]+mchcost{count(nqu,Q).aQ]
+sateoat{count(num1.1),a1]+satcost(count(num2.2),&2]+setco&[count(num3.3),a3]
+setoost[count(num4.4).a4]+sabeost[count(num5.5),a5}+setcost[oount(num6.6).aej]
+satcost[count(ﬁum7 7)a 7]+setooat[count.(num8 8),a8]+setcost{count(numg,9),as)
+prodoostfcount{num1, 1).a1)+prodeostcount(numz,2), a2]+prodeosticount(num3,3), a3]
*+prodcast{count(numd4, 4), a4]+prodcost{count(nums, ), a5]+prodcost[count(numé,8),a6]
+prodcost{count(hum?, 7).a?]+prodoost{eount(num8.B).a8]+prodcost[count(num9.9).a9]:
sum:=gum-+cost+invcostfcnt];

end; end;

Procedura machine10;
begin
with planrec do '
with oprrec do
begin
writeln(machnafcount(num1,1),a1],! 'machnafcount(num2,2),a2]
. +=\/machnafcount(num3,3),a3],- -'machna[count(numd,4),a4
+“"\machnafcount(nums,5),a5},-", machna[count(numé,68),a6]
»~'machnafcount(num?7,7),a7],,machna[count(num, 8),a8]
+-'/machnalcount(num9, 9).a9),"- .machna[count(numm 10),a10));

cost :=machcost{count{num1,1),a1 ]+machcost[oount(num2.2).321+machcost{count(num3.3).3]
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+macheost[oount(nlum4.4).a4]+macheost[count(nums,5).a5]+machoost[oou nt(numé,6),ab]
+mchcost[count(numT,7).a7]+rr~.achoost[count(num8.8).aa]+mchoost[oount(nqu.Q),aB]
+machcost{count(num10, 10),a10]+setcostjcount(num1,1),a1 J+setoost{count(num2,2),a2)
+aetcost[count(num3.3).33]+setoost[count(num4,4),a4]+setoost[count(num5.5).35]
+setoost[oount(numB.B).a6]+setcost[oount(numT,T).a7]+satcost[oount(numB.B).aB]
+aetoost[count(num9.9).a9]+eetcost[oount(num10.1 0).a10)+prodeost[count(num1, 1),a1}
+prodoost[oount(num.2).a21+prodeoat[oount(num3.a).a3]+proaeost[oount(num4,4).a41
+prodoost[oount(num5.5).a5]+prodcost[oount(num6.6).a6]+prodoosttcount(num7.7).a7]
+prodoost[oount(numB.6).a8]+prodoost[count(num9.9).&9]+prodcost[oount(num1 0,10),a10j;
sum:=sum-+cost+inveostient];

end; end;

Procedure machine11;
begin
with planrec do
with oprrec do
begin
writein(machnafcount(numi,1),e1],-", machna(count(num2,2),a2]
.'-',rnachna[count(nums,3).53].'-'.nwchna[oount(num4.4),a4]
.'-'.nﬁohna[oount(nums,S).aG .~machnafcount(numeé,6),a6)
'.'-'.machna{oount(nUm'f.T).aT].'-',mchna[count(numa.a),aa}
.'-'.mchna[oount(numﬁ.Q).aQ].'-‘.machna[oount(num0.10).a10]
+'machnajcount{num11,11),a11 I
cost :=machcost{count{num1,1 hatl+machcosticou n't(nun12,2),a2]'+machcmt[oount(num3.3),a3]
+machwst[couni(num4.4),a4]+machcost[oount(nurn5.5).a&]+mchoost[oount(nume.8).a6]
+maehoost[oount(num7.7).a7]+macheost[oount(nurn8.8).aB]+machoost[count(num9. 9).a0]
+machcost[oount(num10.10).a10]+rnachcost[count(nurni 1,11),a11]+setcost{count(num1,1 ).a1)
+setcost[oount(numz.2).aZ]+setcost[count(num3.3).a3]+setoost[oount(num4.4).a4]
+sebcost[oount(num5,5).a5]+setpost[oount(nume,6),56]+setcost[oount(numT.?).aT]
+setcost[oount(numB.B).aB]+aetoost[count(num9,9),a9}+setcost[oount(num1 0,10),a10]
+setoost{oocunt(num11,11),a11 J+prodoost{count(num1, 1 ).a1}+prodoost{count(num2,2),82]
+prodcost[oount(num3.3).a3]+prodoost[oount(num4.4).a4]+prodoost[oount(nurn5,5).a§]
+prodoost[count(num6.6).a6]+prodoost[dount(num7.7),a7]+prodooet[count(numa,a),aal
+prodoost[oount{nqu.Q).a9]+prodcost[oount(num1 0,1 0).a10]+prodcost[count(num1 1,11),a11];
sum:=sum+ocost+invcost[cnt];
end; end;

Procaedure machine12;



bagin
with planrec do
with oprrec do

begin
writein{machna[count(num1,1),a1],',machnafcount(numz,2),a2}
»='\machnafcount{num3,3),a3},"',machnafcount{num4,4),a4}
»~",machnafcount(nums,5),a6},', machnafcount(numé,),a6]
«~'"machnafcount(num?,7),a7],“',machnajcount(nums, 8),a8)
»~'\machna[count(num8,9),a9],~',machnafcount(num10,10),a10]
.=".machnafcount(num11,11),a1 1].~.machna[count(num12,12),a12]);

cost :=machcost{count(num1,1 ).a1]+maohoost{count(numz.z).a2]+machoost{count(numa.3).a3]
+mchoost[count(num4.4),a4]+m.achoost[oount(num5.5).35]+mchcost[oount(nume.e),ael
+machcost{count(num?, 7),a7]+machoost[count(nums,s),aB]+machooat[count(nurn9.9). ag]

+machcost[count(num10,10),a10}+machcost{count(num11,11),a1 1}+machcost{count

{num12,12),a12]

+setcost{count{num1,1 ).a1]+setcost{count(numz,2),a2]+setcosticount(num3,3),a3)
+setoost[oount(num4.4).a4]+setcost[count(num5.5).a5}+setcost[count(nume.e).aej
+setcost[count(num7.7),a7]+setoost[oount(numB.8).a8]+satcost[count(num9.9),aQ]
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+setcostfcount(num10,10),a10]+setcostjcount(num11,11),a1 1)+setcost{count(num12,12),a12]

+prodcost{count(num1,1),a1]+prodeostfcount(numz,2),a2)+ prodcastfcount(num3, 3),a3]
+prodoosticount(umA, 4),a4]+ prodoostioount(nums, )6+ prodoosticount(nume, 6),a6]
+prodcost[count(num7.7).a7]+prodoost[oount(numa.a),a81+pmdcost[count(num9.9).a9]
+prodoost{count(numi 0.10).a10]+prs§munKnum11.1 1),a11]+prodcost{count

(num12,12),a12};
sum:=sum+cost+invcost{ent];

end; end;

Procedure machinet3;

begin
with planrec do
with oprrec do

begin
wdtsln(machna[count(num1.1).a1].'-'.mchna[oount(numz.z),azl
.'-‘,machna{count(numa.3),a3].'-'.mchna[count(nun14.4).a4]
.'-'.machna[count(num5.5).85}.'-',machna[oount(nume.e).ael
«~machnafcount(num?,7),a7],',machnafocount(nums, 8),a8]
.'-'.machna[oount(num9.9).59].'-'.mchna[count(num10,10),a10]

', machnalcount(num11,11),a11 ].'-'.rnaéhna{oount(num12.12).&12]
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.- machnafcount{num13,13),a13)); -
cost :=machoost[count(num1,1),a1}+macheost{count(numz2,2),a2]+machcost{count(num3,3),a3]
+machcost{count(num4,4),a4]+machcost{count(nums,5),a5}+machcost{count(numé,8),a6)
+machcost[count(num?7,7),a7]+machcosticount(nums, 8),a8]+machcost{count(num®,9),a0]
+machcost{count(num10, 10),a10]+machcost{count(num11,11),a11]+machoostcount
(num12,12),a12]
+machcost{count(num13,13),a13]+setcost{count(num1,1),a1]+setoost{count(num2,2),a2)
+setcost[count(num3,3),a3]+setcost[count(num4, 4),a4]+setcost{count(nums,5),a5)
+satcost[count(numé, 8),a6}+satcost{count(num7,7),a7]+setcost{count(nums,8),as)
+setoost{count(num®,9),a8}+setcost[count(num10, 10),a 10]+setcost{count(num11,11),a11)
+setoost{count(num12,12),a12]+setcastcount(num13, 13),a13}+prodcost{count(num1,1),a1]
+prodcost[oount(num2.2).52]+prodoost[oount(num3.3).33]+prodcost[oount(num4.4).4]
+prodcost{count(nums5,5),a5}+prodcost{count(nume, 8),a6]+prodcost{count(num7,7),a7)
+prodcost{count(nums.8),a8]+prodoost[oount(num9.9),a9]+prodcost[count(num1 0,10),210] "
+prodcost[count(num11,11),a11]+prodcostcount(num12,12),a12]+prodcostjcount
(num13,13),a13];
sum:=sum-+cost+inveost{ont];

ond; end;

Procedure machinet4; -
begin
with planrec do
with oprrec do
bégln
writein(machnafcount(num1, 1 ).a1],"-, machnafcount(num2,2),a2]
+~'\machna[count(num3,3),a3],"',machnalcount(num4,4),a4]
+~'machnafcount(num5,5),a5),',machnafcount(numé,6),a8]
.~'machnafcount(num?,7),a7),',machnafeount(numg,8),as]
+~'machnafcount(num9,9),a9],"', machnalcount(num10,10),a10]
»~"ymachnalcount(num11,11),a11],"',machnafcount(num12,12),a12]
»',machnafcount(num13,13),a13 /=, machnafcount(num14,14),a14]);
cost :=machcost{count(num1,1 ).a1}+machcost{count(num2,2),a2]+machcost{count{num3,3),a3]
+maohoost[eount(num4.4).a4]+machcost[éount(num5.5),aE]+machcost[eount(nume.e),ae]
+machoost[oount(num7.7).a7]+machcost[oount(numB.B).B]+machoost[count(num9.9).a9]
*+machcost{count(num10, 10),a10]+machcost[count(num11,11),a1 1]+machcosticount
(num12,12),a12) '
+machcost[oount(num13.13).a13]+machooat[oount(num14.14).a14]+setcost[oo;1r-1t(num1 1).a1]

+aatooat[count(num2.2),a2]+aetcost[eount(num3.3);33]+aatcost[count(num4.4).a4]
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+setooat{00unt(num5.5),a5]+satcosttcount(num6.8),a8]+satcost[oount(nurnT,T).aT]
+setcost{count(nums8, 8),a8]+setcost[count(num®,8),a8]+setcost[count(num10,10),a10)
+setcost{count{num11,11),a11)+setcost{count(num12,12),a12)+setcost[count(num13,13),a13)
+setcost{oount(num14,14),a14}+prodeastjcount(num1,1),a1]+prodcastfcount(numz,2),a2]
*+prodcost{count(num3,3),a3]+prodoast{count{numd,4),a4]+prodcastcount{nums,5),a5)
+prodoost{count(nume, 6),a8]+prodcostfcount(num7,7),a7)+prodeost{count(numa, 8),a8]
+prodcost{count(num8, 8),a8}+prodoosticount(num10,10),a10)+prodcost{count(num11,14 ).a11]
+prodcost{count(num12,12),a12]+prodcost{count(hum13,13),a13]+prodcast{count

(num14,14),a14j;
sum:=sum+cost+inveost{cnt];

end; end;

Procaedure machine15;
begin
with planrec do
with oprrec do
bagin
writein(machnafcount(num1,1),a1],~machnafcount(numz,2),a2|
«~\machnafoount{numa,3),a3], -, machnafcount(numd,4),ad]
.~ machnafcount{num5,5),a5 .=, machnafcount(num8,6),a8)
»~"\machnalcount(num?,7),a7),",machnajcount(nums,8),as)
+'fachna(count(nums,9),a8},', machna[count{num10,10),a10]
.~".machnafcount(num11,11),a1 1]~ machnafcount(num12,12),a12}
~'.machnalcount{num1 3,13),a13},,machnafcount(num14,14),a14)
+~\machna[count{num15,15),a15]);
cost :=machcost{count(num1,1 ).a1]+mchoost{oount(nunﬂ.Z).aZ]mmchoost[oount(nunﬂ.3).33]
+rnacheost[count(numd,4),a4]+mohcost[oount(rll.lrr|5.5),a5]+machoost[oount(num6.B).aﬁ]
+machcoat[count(num7.7),aT]+mchoost{oount(num8.8),a8]+rnachcost[count(nurn9.9).a9]
+machcost[count(num10,10),a10]+machcost{count(num11,11 Jai1l+machcost{count
(num12,12),212]
+machcost{count(num13,1 3).a13}+machoost{count(num14,14),a14}*machcostfoount
{num15,15),a15]
+satoost{count(num1,? ).a1]+aatcoat[count(nurr|2.2).a2]+setoost{count(numa.3).33]
+satcost[count(num4.4).a4]+satcoat[oount(num5.5).55]+aetoost[count(nume.6).aG]
+setoost[oount(num7.7).a7]+satcoat[oount(num3.8),a8]+setcost[count(num9,9).39]
+setcost[count(num10,10),a10]+setcostfcou nt(num11,11),a11]+setcost[count(num12,1 2}.a12)
+setcost{count{num13,13),a1 3]+setoost[oount(num14.14).a14]+aetcost[count(h’um15.15).a1 5]
+prodoost[count(num1, ).a1]+prodoost[count(numz.Z).a2]+prodoost[oount(numa.3).33]
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+prodcost[count(num4,4).a4]+prodcost[count(num5.5).a5]+prodonst[count(nume.e).aa]
+prodeost[oount(num?.?),aTj+prodoost[count(numa,B).aB]+prodcost[count(num9.9).a9]
+prodcost{count(num10,10),a10]+prodcost{count(num11,11).a1 1]+prodcost[count

{(num12,12),a12]
+prodcostjcount(num13,13),a13]+prodcastjcount{(num14, 14),a14]+prodeost{count
(num1 5.i5).a15]:
sum:=sum+cost+inveost(ent);

end; end;

Procedure machine16; .
begin |
with planrec do
with oprrec do
begin - : . -
wﬂteln(machné[count(num1.1),a1 ,'-'.machn[oount(num2.2),52]
. machna[count(num?3,3),a3},-',machnafcount(numd,4),a4]
.- machnalcount(numb,5),a6),'<',machnafcount(hum8,8),a8]
. machna[count(num?,7).a7],-.machnafcount(nums,8),a8]
~'.machnalcount(num®,9),a8],~',machnafcount(num10,10),a10]
.= machnajcount(num11,11),a11 .'-'.machna[count(num2.12).a12]
J~'machna[count(num13,13),a13],"-' machna[count{num14,14),a14)
.= machnalcount(num15,15),a16),"-",machnafcount(num16,16),a16]);
cost :=machoost{count(num1, 1),a1}*machcost{count(num2,2),a2]+machoost{count(num3, 3),a3]
+machcost{count(nhumd,4),ad]+machcostfcount(numb,5).a5]+machcost[count{nums,6),a6]
+machecosticount{num?,7),a7]+machcost{count(nums,8),a8]+machcost{count(num®,0),a0]
+machcost{count(num10,10),a10]+machcost{count(num11,11),a11j+maohcast{count
- (hum12,12),a12]
+machcost/count(num13,13),a13}+machcost{count(num14,14),a14]+machcost{count
(num1i5,156),a15]
+machcaost[count(num16,16),a16]+ssetcost{count(numi,1),a1]+sstcost{count(num2,2),a2]
+satcost{count(num3,3),a3]+setcost{count{nu ﬁ14.4).a4]+setoost[eou nt(nums,5),a5]
+setcost{count(numé,6),ad]+seatcost{count(num?,7),a7]+sstcost{count(numé,8),a8]
+setcoat[count{num9,9),a9]+setcost[count(num10,10),a10]+satcosticount{num11,11),a11]
+satcost{count(num12,12),a12}+setcost{count(num13, 13),813]+setcost{count(num14,14),a14}
+setcost[count(num15,15),a15)+satcost{count(num18,16),a16]+prodoost[count(numi,1).a1]
+prodcastcount(num2,2),a2]+prodcostfcount{num3, 3),a3}+prodcosticount(rum4,4),a4]
+prodcost{count(nums,5),a5]+prodcost{count(numé,8),a6)+ prodoost[count(num?,7),a7]
+prodcostjcount(nums,8),a8}+prodeosticount(nume,9),a8]+ prodoosticount(num10,10),a10]
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+prodcost{count(numi1,11),a1 1)+prodcost[count(num12,12),a12}+prodcostjcount
(num13,13),a13) ‘
+prodcost{count(num14,14),a14]+prodcost{count(num16,16),a15]+prodcost[count
(num16,16),a16);
sum:=sum+cost+invcost{cnt];

end; end;

Procedure machinei7;
begin
with planrec do
with oprmec do
begin
writeln(machnafoount(numi, 1),a1],',machnajcount(num2,2),a2]
,=',machnafcount(num3,3),a3},,machnafcount(num4,4},a4}
.=, machna[cou nt(num5,5),35].'-'.mchna{oount(nums.a),aé]
' machnafcount(num?,7),a7],-,machnalcount(num8,8},ag]
.=, machnafcount(numg,g),a8},',machna[count(num10,10),a10}
', machnacount(num11,11),a11], machnafcount(num1 2,12),a12)
J~.machnafcount(num13,13),a13],',machna[count(num14,14),a14]
' machnafcount(num15,16),a15],-',machnafcount{num16,16),a16]
~.machnafcount(num17,17),a17]); '
cost := machoost{count(num1,1),a1]+machcost{count(numz,2),a2}+machcostcount(numa,3),a3]
+machcost{count(numd,4),a4]+machcost{count(nums5,5),a5]+machcosticount(nume,8),a6)
+machcost{count(num7,7),a7]+machcost{count(numé,8),a8]+machcost{count(num®,9),a8]
+machcosticount(num10,10),a10}+machcost[count(num11, 11),a11}+machcost[count
(hum12,12),a12]
+machcost[count(num13,13),a13]+machcest[count(num14,14},a14]+machcost{count
(num15,15),a15]
+machcost{count(num18,16),a16]+machcest{count(num17,17).a17}+setoostjcount(num1,1),a1]
+setoost[count(num2,2),a2]+ssetcost{count(num3,3),a3]+setcost{count(num4,4),a4]
+setcost{éount(num5.5}.a5]+setoost[count(nu m6,8),a6]+setcost{count(num?,7).a7]
+getcost{count(numa, 8),a8]+setcost{count(num®,8),a8]+setcost{count(num10,10),a10]
+setcost{count(numi1,11),a11]+setcostfcount(num12,12),a12]+setcost{count(num13,13),a13]
+setcost{count(num14,14),a14]+setcost{count(num15,15),a15)+setcost{count(num16,16),a18]
+setcost[count(num17,17},217]+prodcostfcount(num1, 1),a1]+prodcost(count(num2,2},a2]
+prodcost{count(num3,3),a3}+prodcostcount(numd4, 4),ad}+prodeost{count{nums, 5),a5)
+prodcosticount(nums,8),a6]+prodcostcount(num?,7),a7]+prodcosticount(num, 8),a8)
+pmdoost[count(numb.9).a9]+pmd¢ost[oount(num1 0,10),a10}+prodcost{count(num11,11),a11]



+prodcost{count(num12, 12),a12]+prodcost[count(num13,13),a1 3)+prodcost{count
{num14,14),a14]
+prodoost{count(num16,15),a15)+prodcost[count(num16, 16),a16]+prodcost{count
{(num17,17),a17);
sum:=sum+cost+invoost{cnt];

end; end;

Procedure machine18;
begin
with planrec do
with oprrec do
begin
writeln(machna{count(num1,1),a1},"",machna[count(num2,2),a2}
. machnafoount(num3,3),a3},"',machnajcount(num4,4),a4
.= machnafcount{num5,5),a5},-" machnafcount(numé,6),aé]
. =\machnafcou ntknum?.?),a?],'-‘. machna[count(num8,6),a8]
' machnafcount(numg,9),a8]," machna[count(num10,10),a10]
', machnafcount(num11,11),a11],",machnafcount(num12,12).a12)
,machnafcount(num13,13),813},“",machnafcount{numid,14),a14}
'—'.mohna[oount(;\um16.15),31 6}, machnalcount(num18,16),a16]
' machna(count(num17,17),a17),~' machnafcount(num18,18),a18]

cost :=machcostjcount(num1,1),a1}+machcostcount(num2,2),a2}+machcast{count(num3,3),a3]
fmachcost[oount(num4.4).a4]+rmchoast{oount(nurn5.5).a6]+rnaohoost{oount(num6,6).a8]
+machcost[oount(num7.7),aT]+maohoost[count(nurna,B),a8]+rnaohoost{dount(num9.9).39]
+machcostfcount(num10,10),a10]+machcost[count(num11,11}),a11]+macheccst{count

(num12,12),a12]

+machcost{count{num13,13},a13]+machcosticount(num14,14),a14]+machcost{count

{nrum15,15),a15]

+machcost[count(num186,16),a16}+machcostfcount(num17,17).a1 7]*machcost{count

(num18,18),a18]
+setcost{count(num1,1),a1)+setocstfcount(num2,2), 32]+setcost[count(nUm3 3).83]
+satcostfcount(num4,4),a4] +sstcost[count(numb,5),a6}+setoost[count(nume, 6),aé]
+seteostjcount(num?,7),a7]+setoosticount{numa,8),a8]+setcostfcount(nums,8),a0]
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+setcost{count(num10,10),a10]+satcosticount(num11,11),a11]+setcost{count(num12,12),a12}
+setoosticount(num13,13).a13]+setcost[count{num14,14),a14}+setcost{count(num15,15),a15}
+sotcost{count(num16, 16),a18]+setcost{count(num17,17).a1 7]+setcost[count(num1 6,18),a18}

+prodcostfcount(num1, 1).a1]+prodcost[count(num2 2).a2]+pmdcost[count(num3 3),a3)
+prodcostfcount{num4,4), ad]+prodcost[oount(num5 5),a5)+prodcosticount(num8,8),a6)



+prodoost{oount(num?.7).aT]+prodcost[cot_.|nt(num8.B),aa]+prodoost[oount(nume.e),ae]

+prodcost{count(num10,10),a10}+prodcosticount(num11,11 },a11]+prodcostfcount
(num12,12),a12]

+prodcost{count(num13,13),a13]+prodcostjcount(num? 4,14),a14]+prodoost[count
{num15,15),a15] .

+prodcost{count(num18,16),a16]+prodoost[count(num1 7.17),a17+prodcostfcount
{num18,18),816]; ‘ :

sum:=sum+cost+inveostient];

ehd: end;

Procedure machine1%;
begin
with planrec do
with oprrec do
begin
writeln(machna(count(num1,1).a1],"-', machnafcount(num2,2),a2]
" machnafcount(num3,3),a3), "', machna[count(numd,4),a4]
", machnafcount(nums,6),a5], -, machnafcount(numé,8),a6]
- machna{count(num?7.,7),a7],-',mach nafcount(numé,6),a6]
-+ machnalcount(numd,8),a8], ~\machnalcount(num10,10),a10]
. machna(count(num11,11 ).a11],'-'.machna[oount(num12.12).&1 2]
= machnajcount(num13,13),a13 ' machna[count{num14,14),a14]
' machna[count(num15,15),a1 5),",machnafcount(num16,16),a16]
1.1 machna[count(numi7,17),a47),,machnalcount(num18,18),216]
.~ machnafcount(num19,18),a18});
cost ;=machcost{count(num1,1 ).a1]+rnachoost[oount(nun12.2).a2]+machoost[count(num3.3).a3]
+ n\achoost[oount(num.4).a4]+maohcoat[count(numS.S).a51+ machcost{count(numé, 6),a6]
+rruchcost[count(num?.7).aT]+mchuost{oount(nume.8).a&]+rnacheost[count(num9.9).a9]
+machcost{count(num10,10),a1 0}+macheoast{count(num11,11),a1 1]+ machcost{count
(num12,12),a12] |
+macheost{count(num1 3,13),a13)+machoostjcount(num? 4,14),a14]+machcost{count
(num15,15),a15]
+macheost{count(num1 6,16),a16]+machcost(count(num17,17).a1 Ti+machcost{count
(num18,18),818]
+machcost{count(num18,18),a19]+setcost{count{num1, 1),a1})+setcost{count(num2,2),a2)
+getcost{cou nt(num3.3).a3]+setcost[count(num4.4).a4]+setcost[count(num5.5),a5]
+seteost[count(nume.e).a6]+setoost{count(num7.7).a7]+eeteoat[oount(numa.e'):aal

+satcostjcou nt(nqu,9).a9}+setoost[count(num10.10).a10]+setooat[co0nt(num1 1,11)att]
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+gatcostjcount(num12,12),a1 2)+setcost{count(num13,13),a13}+setcost{count
(num14,14),a14}
+gatcost[count(num156,16),a1 5)+satoost[count(num18,186),a1 6)+satoost{count(num17,17),a17]
+seteostfcount(num18,18),a1 8]+setoost{count(num 9,19),a19]+prodeost{count(num1,1),a1)
+prodoost[count(num2.2).32]+prodcost[oount(nUm3 ,3),a3]+prodoost{count(nuim4,4),a4}
+prodcost[count(num5.6),35]+prodeost[oount(nume,a).aa]+prodcost[count(num7.7).a7]
+pnodcosqcount(numB.a).aa]+pmdooaltcount(nqu.Q).a91+pmdcost[oount(num10,10).a1 0]
+prodoostjoount(num1,11),a11]+prodessticount(num12,12),a12)+prodoostioount
" (hum13,13),a13)
+prodooat[oount(r]um14.14).a1 4]+prodcost{count(num1 5,16),a15)+prodoosticount
(num18,18),a18] '
+prodeoat{count(numi7,1 7).a17}+prodoost{count(num1 8,18),a18]+prodcostcount
(num19,198),a18);
sum:=sum+cost+invcost{cnt); -

end; end;

Procedure machine20;
bagin
with planrec do
with oprrec do
begin
writeln(machnafcount(num1,1),a1 ]~ machna[count(num2,2),a2]
.‘-'.mchna[oount(nunﬁ.a).aa].‘-'.mchna{oount(num4.4).a4] '
.'-'.mchna[count(nums.ﬁ).a5].'-‘.machna[count(nume.e),aa]
" machna[count(num?7,7),a7],"-.machnafcount(numé,8),a8]
' machnalcount(numg,8),a8],",machnafcount(num10,10),a10]
=" machnalcount(num11,11),a11],"', machnafcount(num12,12),a12]
.'-'.machna[count(num13.13).a13].'-'.maehna[count(num14.14),314]
= machnafeount(num16,16),a15],'",machnafcount(num?1 6,18),a16)
", machna[count(num17,17),a17],',machnalcount(num18,18),a18)
,'-'.md1na[oount(num19,19).a19].'-'.machna[count(num20.20),q20]);
cost :=machcost{count(numt,1 ).a1]+machcost[count(num2.2).32]+machoost[00unt(num3.3).a3]
+m.achcost[oount(num4.4),a41+machcost[count(numﬁ.6).35]+machoost[oount(num8.6),38]
+machcost[oount(num7,7).a7]+machcost[count(num8.6).aa]+rnachcost[oount(num9.9),a9}
+machoost{count(num10,10),a1 0]+machcost[count(num11,11).a1 1]+machcost[count
(num12,12),812]
+machecostjcount{num13,13),a1 3]+mad1mst[oount(num14.14}.&14]+machco§t'[count
(num15,15),a15} ‘



309

+machcost[count(num16,16),a1 8]+machcost{count(num17,17),a17]+machcost[count

(num18,18),a18]

+machcost[count(num18,1 9).a19]+rmchcost[oount(numzo.20).a20]+satoost[count(num1 ,1)at}
+setoost[oount(num2.2).32]+setcoat[count(num3.3).aS]+setoost[oount(num4.4),a4]
+setcoat[oount(num5.5).aﬁ]+setooet[count-(numa.6),ae]+setoost[oount(numT.?).aT]
+setooat[count(numB.B).aB]+setoost[oount(num9.9).a9]+sstooat[oount(num1 0,10),a10]
+getcostfoount(num11,11),a11]+setcost{count(num12,1 2).a12}+setoost{count(num13,13),a13)
+satoost{count(num14,14),a14)+setcost{count(num15,15),a1 5)+setcost{count{num16,18),216]
+gatcosticount(num17,17),a1 7]+setcost{count(num18,18),a18]+setcosticount(num19,18),a18)

+setcost[count(num20,20),a20]+prodcosticount(numi, 1 ).at1}+prodcosticount(num?2,2),a2}
+prodcost[oount(num3.3),a3]+prodcost[count(num4.4).a4]+prodoost[count(numS,B),aS]
+prodoost[count(num6.ﬁ),ae]+prodcost[oount(num7.7).a7]+prodoost[count(numB,B).aB]

+prodeost[count(num®, 8),a8]+prodoost{count(num 0,10),210]+prodcost[count(num11,11),a11]

j-prodoost[oount(numﬂ. 12),a12]+prodcost{count(num1 3,13),a13)+prodcost{count
(num14,14),a14) '
+prodoost{count(num15,15),a15]+prodcostcount(num1 6,18),a18]+prodcostfeount
(num17,17),217]
+prodcost{count(num18,18),a18]+prodcosticount(num1 9,19),a19]+prodoost[count
{num20,20),a20);
eum:=sum+éost+|nvoost[cnt]:
end; end;{if}

Procedure operation;
begin
with planrec do
with oprrec do
begin
case opmumicnt,cnt1] of
1:
begin
num1:=0; cunt;=0;
count(num1,1);
for a1 ;= 1 to machnum(count(num*,1)] do
begin
cunt := cunt+1;
If cunt=solutionfcnt] then
machinet; o

end; end;



begin

num1:=0; pum2:=0; ount:=0;
count{num1,1);
count(num2,2);
for a1 ;= 1 to machnum[count(numi,1)) do
for a2 := 1 to machnumfcount{num2,2)j do
begin
cunt ;= cunt+1;
I cunt=solutionfcnt] then
machine?;
end; end;
3:
begin
num1:=0; num2:=0; num3:=0; cunt:=0;
count(num1,1};
ocount(num,2);
oount(num3,3);
for a1 := 1 to machnum{count(num1,1)} do
for a2 := 1 to machnum[count(num2,2)] do
for a3 := 1 to machnumiocount(num3,3)] do
begin
cunt=cunt+1;
if cunt=solution[cent] then
machine3;
end; end;
4:
begin

num1:=0; num2:=0; num3:=0; num4:=0; cunt:=0;

count(num1,1);
count(num?2,2);
count(numa3, 3);
count(num4,4);
for a1 := 1 to machnum{count(num1,1)} do
for a2 ;= 4 to machnum{count(num2,2)] do
for ad := 1 to machnumicount{num3,3)] do
for a4 ;= 1 to machnum[count(num4,4)] do
begin B
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cunt ;= cunt+1;
if cunt=solution[cnt] then
machine4;
and; and;
§:
begin
num1:=0; num2:=0; num3:=0; numd:=0; num&:=0; cunt:=0;
count(num1,1);
count(num2,2);
count(num3,3);
count(numd4,4);
count{num5,5);
for a1 := 1 to machnumfcount(numi,1)] do
for a2 := 1 to machnum{count(num2,2)] do
for a3 := 1 to machnum(count(num?3,3)] do
for a4 := 1 to machnum{count(numd4,4)} do
for ab ;= 1 to machnumfcount(numb,5)] do
begin

cunt := cunt+1; 8

if cunt=solutionfont] then
machine5;
end; end;
8:
begin
num1:=0; num2:=0; num3:=0; num4:=0; num&;=0; num6:=0; cunt:=0;
count(num1,1);
count(num2,2);
count(nums3,3);
count{numd,4);
count(nums5,5);
count(num6,8);
for a1 := 1 to machnumcount(num1, 1)] do
for a2 := 1 to machnumfcount{num2,2)] do
for a3 := 1 to machnum[count{num3,3)] do
for a4 ;= 1 to machnum{count(num4,4)] do
for a5 := 1 to machnumfcount{nums,5)} do
for a6 := 1 to machnum({count(numé,8)] do

begin
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cunt ;= cunt+1;
if cunt=solution[cnt] then
machines;

end; end;

7:
begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; numB:=0; num7:=0; cunt:=0;
count(num1,1);
count{num2,2);
count{numa3,3);
count{num4 4);
count{num5,5);
count(nume,8);
count(num?,7); -
for a1:= 1 to machnum(count(num1,1)] do
for a2 ;= 1 to machnum{count{numz2,2)] do
for a3 := 1 to machnum|count(hum3,3)] do
for a4 ;= 1 to machnum{count(numd,4)] do
for a5 := 1 to machnhum{eount{numé5,5)} do
for a6 := 1 to machnumjcount(nums,s)] do
for a7 := 1 to machnum[count{num?,7)] do

begin
cunt := cunt+1;
if cuntesolutionfent] then
machine?;

end; end;

8:
begin
num1:=0; num2:=0; num3:=0; num4:=0; num&:20; nums:=0; num7:=0; nums;=0; cunt:=D;
count(num1,1);
count{num2,2);
count(num3,3); J
count(num4, 4);
count{num5,5);
count(nume,6);
count{num?,7);
count{nums,8);

for a1 ;= 1 to machnum{count(num1,1)] do



for a2 :x 110 machnum{count(num?2,2)] do
fora3:=1to machnumicount(num3,3)} do
forad:=1to machnum{count({num4,4)} do
forab:=1to machnumjcount(nums,5)j do
forag:=1to machnum{count(nume,8)} do
for a7 := 1 to machnum{count(num?,7)]} do
foraB :=1to machnurn[cou'nt(nurna.a)] do

begin
cunt ;= cunt+1;
It cunt=solutlon[cnt] then

_ machine8;

end; end;

9.
begin

num1:=0; num2:=0; num3:=0; num4:=0; numb:

cunt:=0;

count{num1,1);

count(num2,2);

count(num3,3);

count(num4,4);

count(nums,5);

count(numg,B);

count(num7,7);

count(numa,&);

count{num§,9);

forafi=1to machnum{count(num1,1)] do

for a2 := 1 to machnum{count(num2,2}} do

fore3:=1to machnum{count(num3,3)] do

for a4 := 1 to machnum{count(numd4,4)) do

for a5 := 1 to machnum{count(numé,5)] do

forag:=1to machnum{count(num6,8)] do

for a7 := 1 to machnurn{count(num7.7)] do

for a8 := 1 to machnum[count(num8,8)} do

for a8 := 1 to machnum{count(num®,8)] do
begin

cunt 1= cunt+1;

It cunt=solutionfcnt} then

machined;

=0; numé:=0; num7:=0; num8:=0; num:=0;
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end; end;
10:
begin .
num1:=0; num2:=0; num3:=0; numd:=0; num5:=0; numé:=0; num7:=0; num8;=C; numo:=0;
numiQ:=0;
cunt:=0;
count(num1,1);
count(numz2,2);
count{num?3,3);
count(numd,4);
count(num§,5);
count(num8,6);
count(num?,7);
count(numa,8);
count(num®,9);
count(num10,10);
for a1 := 1 to machnum{count(num1,1)] do
for a2 := 1 to machnum[count(numz,2)] de
for a3 := 1 to machnum(count(num3,3)] do
for a4 := 1 to machnum{count(num4,4)] do
for a5 := 1'to machnum{count(num5,5)] do
for a6 := 1 to machnumfcount(numé,g)] do
for a7 := 1 to machnum[count(num?,7)] do
for a8 ;= 1 to machnum(count{numé4,8}] do
for ad := 1 to machnum[count{num®,9)] do
for a10 := 1 to machnumfcount(num10,10}j do
begin
cunt 1= ount+1;
if cunt=solutionfcnt] then
machine10;
end; end;
11:
begin
num1:=0; num2:=0; num3:=0; num4:=0; num&:=0; num6:=0; num7:=0; num8:=0; nump:=0;
num10:=0;
num11:=0; cunt;=0;
count{num1,1);

count(numz,2;



count(num3,3};
count(numd, 4},
count(num5,5};
count(numé,8};
count(num?,7);
count(numa,8);
count(numg,9);
count(num10,10);
count(num11,11);
for a1 := 1 to machnum{count(num1,1)} do
for a2 := 1 to machnumfcount(num2,2)] do
for a3 := 1 to machnum(count(num3,3)] do
forad ;=1 -to machnum{count(numd,4)] do
for a5 := 1 to machnumfcount{num5,5)} do
for a8 ;= 1 to machnum[count(nume,6)] do
for a7 := 1 to machnum{count(num?7,7)} do
for a8 := 1 to machnum(count(nums,8)] do
for a9 := 1 to machnum{count{num®,9)} do _
for a10 := 1 to machnumlcount(num10,10)] do
for a11 := 1 to machnum[eount(num11,11)] do
begin
cunt ;= cunt+1;
it cunt=solution[cnt] then
machine11;
end; and;
i2:
begin
num1:=0; num2:=0; numa:=0; num4:=0; nuMS:=0; nuM6:=0; num7:=0; hum8:=0; num9;=0;
num10:=0;
num11:=0; num12:=0; cunt;=0;
count(num1,1);
count(numz2,2);
count{numa3,3);
count{num4,4),
count(numb,6);
count{numé,6);
count{num7,7) ..

count(numg,8};
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count{num®,8);
eount(num10.10):
count(num11,11);
count{num12,12);
for a1 := 1 to machnum([count(num1,1)] do
for a2 := 1 to machnum{count(num2,2)] do
forad = 1to mohnum[count(nurﬁs.S)] do
forad:=1to matl:hnum[count(nunﬂ.-l)] do
for a6 := 1 to machnum[count(nums,5)) do
fora6:=1to machnum{count(numé,8)] do
fora7:=1to machnumfcount(num?,7)] do
for a8 =1 to machnum{count(nums,8)} do
forad := 1 to machnum{count(nums, 8)] do
for 210 := 1 to machnum{count(num10,10)] do
foratl :=1to machnumfoount(num11,11)] do
foral2 = 1to machnum(count(num12,12)] do
begin . '
ount = cunt+1;
It cunt=solutionfcnt] then
machine12;
ehd; end,
13:
begin
num1:=0; num2:=0; num3:=0; num4:=0; num5:=0; nume:=0; num7:=0; num8:=0; nums:=0:
num10:=0;
num11:=0; num12:=0; num13:=0; cunt:=0;
count(num1,1});
count(num2,2);
count(num3,3);
count(numd4,4);
count(nums,5);
count(numé,6);
count(num?7,7);
count(nums,8);
count(num®,9);
oount(num10,10);
count(num11,11);

count(hum12,12);
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count(num13,13);
for al = 1 to mashnum{count(num1,1)] do
for a2 ;= 1 to machnumfcount(num2,2)] do
for a3 := 1 to machnumjcount(num3,3)] do
for a4 := 1 to machnum(count(numd,4)] do
for a6 := 1 to machnumfcount(nums,5)] do
for a6 := 1 to machnumicount(numé,6)] do
for a7 := 1 to machnum{count{numz,7)] do
for a8 := 1 to machnumicount(nume,8)] do
for a8 := 1 to machnum|count(numg,9)) do
for a10 := 1 to machnum[count(num10,10)) do -
for a11 := 1 to machnumijcount(num11,11)] do
for a12 := 1 to machnumicount(num12,12)] do
for a13 := 1 to machnum[count(num13,13)} do
begin
cunt := cunt+1; -
If cunt=solutionfcnt] then
machine13;
end; end;
14:
begin
nUM1:=0; num2:=0; num3:=0; num4:=0; num&;=0; numé;=0; num7:20; num8:=0; num9:=0;
hum10:=0; :
num11:=0; num12:=0; num13;=0; num14:=0; cunt:=0;
count(num1,1);
count{num2,2);
count(num3,3);
count(numd4, 4);
count(nums,5);:
count(numé,8);
count{num?,7);
count(numa,8);
count{num®,9);
count(num10,10);
count(num11,11);
count(hum12,12);
count(num13,13); v

count(num14,14);
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foral:=1to machnum[count(nurﬁ1,1)] do
for a2 := 1 to machnum[count(num?2,2)] do
for a3 := 1 to machnumfcount{hum3,3}] do
for a4 := 1 to machnum{count(hum4,4)] do
for a5 := 1 to machnum[count(num§,5)] do
for a6 ;= 1 to machnum[count(numé,6)} do
for a7 := 1 to machnum[count(num?,7)] do
for 88 := 1 to machnumoount(nums,8)] do
for ab := 1 to machnum[count(numg,8)] do
for a10 = 1 to machnumicount{num10,10}) do
for a11 := 1 to machnum[count(num11,11)] dd
for a12 := 1 to machnum(count(hum12,12)] do
for @13 := 1 to machnumicount(num13,13)] do
for a14 ;= 1 to machnum[count(numi4,14)] do
begin
cunt := cunt+1;
* ¥ cunt=solutionfent] then
machine14;
end; end;
15:
begin
hum1:=0; num2:=20; num3:=0; num4;=0; num5‘:==0: nuUmM6:=0; num7:=0; num8:=0; numo:=0;
numi0:=0;
num11:=0; num12:=0; num13:=0; num14:20; num16:=0; cunt:=0;
count(hum1,1);
count(numz,2);
count(num3,3);
count(numd,4);
count(numé,5);
count(nums,6);
count(hum?.,7);
count(nums,8);
count{num®, o)
count(num10,10);
count{num11,11);
count(num12,12);
count{num13,13);

ocount(num14,14);
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count(num15,15);
for af := 1 to machnum{count(num1,1)] do
for &2 ;= 1 to machnum[count{pumz,2)} do
for a3 := 1 to machnum[count(num3,3)] do
for a4 := 1 to machnum[count(numd,4)] do
for a6 := 1 to machnum[count{num5,5)} do-
for a6 := 1 to machnum[count(numé,8)] do
for a7 ;= 1 to machnum[count(num?,7)] do
for a6 := 1 to machnum[count(numa,8)] do
for a® := 1 to machnum(count{num?9,8)] do
for a10 := 1 to machnum[count{num10,10}] do
for a11 := 1 to machnum[count(num11,11)] do
for a12 := 1 to machnum[count{num12,12}] do
for a13 := 1 to machnum[count{num13,13})] do :
for a14 := 1 to machnum[count(num14,14)] do '
for a5 := 1 to machnum[count(num15,15)] do
begin
cunt := ount+1;
it cunt=golutionfcnt) then
machine165;
end; end;
18:
begin
numi=0; num2:=0; num3:=0; numd:=0; numb:=0; num6:=0; num7:=0; num&:=0; nums:=0;
num10:=0;
num{1:=0; num12:=0; num13;=0; num14:=0; num16:=0; num16:=0; cunt:=0;
count(num1,1);
count{num2,2);
count(num3,3);
count(numd,4);
count(nums,5);
count(nums,f);
count(num?,7);
count(numa,6);
count(num9,8);
count{num10,10),
count{num11,11); T

count(num12,12);



count(num13,13);
count(num14,14);
count(num15,156);
count{num18,16);
for a1 ;= 1 to machnumjcount(numi,1)j do
for a2 := 1 to machnum{count(num,2)] do
for a3 := 1 to machnum{count(num3,3)] do
for a4 ;= 1 to machnumjcount{num4,4)] do
for a5 := 1 to machnum[count(nums,5)] do
for a6 := 1 to machnum{count{num6,8)] do
for a7 := 1 to machnum{count(num?,7)] do
for a8 := 1 to machnum{count(numa,g})j do
for a8 ;= 1 to machnumfcount(numg,8)] do
for a10 := 1 to machnumjcount(num10,10)j do
for a11 := 1 to machnumfcount{nurni{,11)} do
for a12 := 1 to machnumfcount(num12,12)} do
for a13 := 1 to machnum{count(num13,13)} do
for a14 := 1 to machnum[count(num14,14)] do
for a15 := 1 to machnumfcount(num15,15)] do
for a16 := 1 to machnumfcount{num18,18)] do
begin
cunt := cunt+1;
if cunt=solution[cnt] then
machine18§;
end; end;
17:
'begin
num4:=0; num2:20; num3:=0; num4:=0; numb&:a0; numé:=0; num7:=0; num8:=0; numg:=0;
num10;=0;
num14:=0; num12;=0; num13;=0; num14:=0; num15:=0; num186;=0; num17.=0;
cunt:=0,
count(num1,1);
count(num2,2);
count(num3,3);
count{nym4.,4);
count{nums5,5);
count(num8,8); ve

count{num?7,7);
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count{nums,8);
count(num9,9);
count(num10,10);
count(num11,11);
count(numi12,12);
count(num13,13);
count(num14,14);
oount(hum15.15);
count{(num16,18),
count(num17,17);
for a1 := 1 to machnum{count(num1,1)] do
for a2 := 1 to machnum[count(numz2,2)] do
for a3 := 1 to machnumicount(num3,3)] do
for a4 := 1 to machnum[count(num4 4)] do
for a5 := 1 to machnumfcount(nums,5)] do
for a6 := 1 to machnum[count{numé,6)] do
for a7 := 1 to machnum{count(num?,7)] do
for a8 := 1 to machnum{count(numa,8)] do
for a@ := 1 to machnum{count(num®,9)] do
for a10 := 1 to machnum[count(num10,10}) do
for a11 := 1 to machnum(count{num11,11)] do.
for a12 = 1 to machnum{count(num12,12)} do
for a13 := 1 to machnumfcount{num13,13}] do
for a14 := 1 to machnumoount(num14,14)] do
for a15 := 1 to machnumfcount(num18§,18)] do
for a16 := 1 to machnum(count(num16,16)] do
for a17 := 1 to machnum[count(num17,17)] do
bagin
cunt := cunt+1;
if cunt=solution[cnt] then
machine17;
end; end;
18:
begin
num1:=0; num2:=0; num3:=0; numd4:=0; num>5:=0; num6:;=0; num7:=0; numa;=0: num9;=0:
num10:=0; '
num11:=0; num12:=0; num13:=0; num14:=0; num15:=0; num16:=0; num17:=0; num18:=0;
cunt:=0;
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count(num1,1); \

count(num2,2);

count{num3,3);

count(numd,4);

count(nums, 5);

count{numég,&);

count{(num?,7);

count(numa8,8);

count(num®,9);

count(num10,10);

count(num11,11);

count{numi2,12);

count(num13,13);

count{num14,14);

count(num15,15);

count{num16,16),

count(num17,17);

count(num18,18),

for a1 := 1 to machnum(count(num1,1)] do

for a2 := 1 to machnum{count(num2,2)] do

for a3 := 1 to machnum|count(num?3,3)] do

for a4 := 1 to machnum[count(num4,4)j do

for a6 := 1 to machnum[count(nums,5)] do

for a8 := 1 to machnumicount(num8,6)} do

for a7 := 1 to machnumicount(num?,7)] do

for a8 ;= 1 to machnum{count(num8,8)] do

for a9 := 1 to machnum[count(num®,9)] do

for a10 := 1 to machnum[count(num10,10)] do

for a11 := 1 to machnum(count{num11,11)} do

for a12 = 1 to machnum[count{num12,12)] do

for a13 ;= 1 to machnumicount{num13,13)] do

for at4 ;= 1 to machnum[count(num14,14)] do

for a16 := 1 to machnumfcount(num1§,15)] do

for a16 := 1 to machnum(count(num18,16)] do

for a17 := 1 toe machnum{count(num17,17)] do

for a18 = 1 to machnum[count(num18,18)] do
begin

cunt = cunt+1;
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if cunt=solutionicnt] then
machine18;
end; end,
19:
begin
num1:=0; num2:=0; num3;=0; num4:=0; num5:=0; num6:=0; num7:20; num8:=0; numg:=0;
num10:=0; .
num11:=0; num12:=0; num13:20; num14:=0; num15:=0; num16:=0; num17:;=0; num18:=0;
num1 9:=O; |
cunt:=0;
count(num1,1);
count(hum2,2);
count(num3,3);
count(num4,4);
count{nums5,5);
count{numé,6);
count(num?,7);
count{numa8,8);
count(nume.é);
count(num0,10);
count(num11,11);
count(num12,12);
count{num13,13);
count{num14,14);
count(num15,15);
count(num16,16);
count(num17,17);
count{num18,18);
count(num18,18);
for a1 = 1 to machnum([count(num1,1)] do
for a2 := 1 to machnum{count(numz2,2)] do
for a3 := 1 to machnum{count(num3,3)] do
for a4 := 1 to machnum{count(numé4,4)] do
for a5 := 1 to machnum{count(nums,5)] do
for a6 := 1 to machnum{count{numé,6)] do
for a7 := 1 to machnumfcount(num?,7)] do
for a8 := 1 to machnum{count(num8,8)] do T

for a9 := 1 to machnum[count{num®,9)] do



324

for a10 := 1 to machnum(count(num10,10)] do
for a11 := 1 to machnum{count(num11,11)] do
for a12 := 1 to machnum{count(num12,12); do
for a13 := 1 to machnum{count(num13,13)) do
for a14 := 1 to machnumfcount(num14,14)} do
for a15 := 1 to machnum[count(num15,15)] do
foral6:=1to machnum{count(num18,18)] do
fora17 :=1to machnum{count(num17,17)} do
for a18 = 1 to machnum(count(num18,18)) do
fora18:=1to machnum{count(num18,18)] do
begin
cunt := cunt+1;
if cunt=solution[cnt] then
machine19,
end; end;
20
begin
mum1:=0; num2:=0; num3:=0; num4:¥0':Anum5:=0; nume:=0; num?:=0; num8:=0; num9;=0:
num10:=0; |
num11:=0; num12:=0; num13:=0; numi4:=0; num16:=0; num16:=0: num1 7:=0; num16:=0;
num19:=0; num20:=0; '
cunt=Q;
count(num1,1);
oount(num2,2);
oount{huma3,3);
count(numd,4);
count(numb,&);
count(nume,6);
count(num7,7);
count(numa,8);’
count{num®,9);
count(num10,10);
count{num11,11);
count(num12,12);
count(num13,13);
count(num14,14);
oount(ﬁum15,15); ‘e

count(num18, 18),
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count(num17,17);
count(num18, 18);
count(num19,19);
count(num20,20)
for a1 := 1 to machnum[count(num1,1)] do
for a2 := 1 to machnum[count(num2,2)] do
forad:=1to machnum{count(num3,3)j do
forad ;= 1to mchnum[count(ﬁum4.4)] do
for a6 := 1 to machnum[count(nums5,5)] do
for a6 := 1 to machnum{count(num6,8)] do
fora7 :=1to machnumicount(num?,7)] do
forag:=1to machnum[count(numg,8)] do
forad:=1to machnum{count(numg,9)] do
forald:=1to machnum{count(num10,10)] do
foratll:;=1to machnumfcount(num11,11)] do
foral2:=1to machnumicount(num12,12)] do
foral3:=1to machnum[count(num13,13)} do
forald:=1to machnumiceunt(num14,14)] do
foraib:=1to machnumlcount(num15,15)] do
forai6:=1to rnaohnum[oount(nuhﬁé.ﬁ)] do
fora17:=1to machnumicount(num17,17)] do
forai8:=1to machnumicount(num18,18)] do
foral8:=11to machnumfcount(num18,18)] do
for a20 := 1 to machnum{count({num20,20)] do

begin
cunt:mcunt+1:
If cunt=soiution[ent] then
machine20;

end;{for}

end;{case20}

end;{case}

end;

end;

Procedure Tabupattem(var fi ; fitype; var fi1 : fitypa1);

begin
with planrec do o
with oprrec do '



begin

sum; =0,

for ont := 1 to partnum do
begin

repeat

randomize;

| := random(method(cnt]);

until | > 0;

sollent] := §;

entl:=1;

If | <= tabu[ent,ont1] then
begin

solutionfent]:=l;

operation;
end{i<tabuj}

else f | > tabu[cnt,cntt] then
begin

m:=ktabufcnt,ont1];

entl:=ont1+1;

if m <= tabufcnt,cnt1] then
begin

l=m;

solution{cnt]:=l;

operation;
end{m<tabu}

alse If m > tabu{cnt,ont1] then
begin

n:=m-tabufcnt,cnt1);

ont1:=cnt1+1;

k=n;

solution(ent]:={;

operation;
end;{solution_n}
end;{I>tabu}
end;{for_cnt}
end;{with}

end;{main}
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Procedure Tabupattern2(var fi : fitype; var fi1
begin

with planrec do

with oprrec do
begin

sum:=0;

for cnt := 1 to partnum do
begin

sol[cnt] := solutioncnt];

| := solutionfent);

cnt1:=1;

if | <= tabufcnt,cnt1] then
begin

solution[cnt]:=1;

operation;
end{i<tabu}

elsea If | > tabufcnt,ent1] then
begin

m:=ktabulent,entt];

cnti:=cnt1+1;

if m <= tabu[cnt,cnt1] then
begin

k=m;

solutlon[cnt]:=l;

opearation;
end{m<tabu}

alsa If m > tabufcnt,cnt1] then
begin

n:=m=tabufent.ent1);

cnt1:=cnt1+1;

l:=n;

solutionfent]:=;

operation;
and;{solution_n}
end;{l>tabu}
end;{for_cnt}
end;{with}

end;{main}

< fitypel);
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Function swap3(d,q : Integer) : longint;

begin
solve[ran2] := solution[ran2];
solution{ran2] := solutionfran1};
solution[ran1] := scive[ran2];
writeln('iteration ‘,numy);
tabupattern2(planfl,oprfi);
for i := 1 to part do

begin
solutionfl] := solji];

and;
if aspiration{d] > sum then

begin

- more = more+1;
if more = g then more := 1;
tabuposid] ;= 0;
tabullst{d] := 0;
aspiration{d] ;= 6200989;
tabullst{more] := solution{ran2];
tabupos[more] := ran2;
asplration[more] := sum;

if sum < minimum then minimum = sum;

and else
begin

end; end;

Procedure swap(var fi : fitype; var fi1 ; fitypet);

var cnt2,ent3,next,machi,alze  : integer;

zurn,times,newtimes, minimum1,maximum

ch,key : char;

begin

clrecr;

writein('Neighborhood List :Swap pairwise interchange');

writeln;

: longint;

write('Select Tabu size [3,5,7] ; '); readin(size);

prepare{planfi);
preparat(opri);
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read(fi,planrec);
read(fi1,oprrec);
with planrec do
with oprrec do
begin
writain('N . Enter new seed');
writeln('O : Use old seed');
sumi=0; maximum:=0; zum;=0; minimum1:=0;
part ;= partnum;
for cnt := 1 to partnum do
begin
newtimes:=0;
for ent1 := 1 to plannumicnt] do
begin
times:=1;
for ent2 := 1 to oprnum{cnt,cnt1] do
begin
next :=0;
repeat
next := next+1;
findword(opmalent,ent1,ent2],opmame[next]);
until oprnafent,cnt1,ent2]=opmame[next};
mach1 := machnum[next];(Total plan for part,plan}
times := times*mach1;
end;{for_cnt2)
tabufent,cnt1) = times:
newtimes ;= nemlmesﬂabu[cnt.cntﬂ:
end;{for_onti}
methodfent] := newtimes;
{ repeat}

if method(cnt]>maximum then maximum:=method(cnt};

{ until ent=partnum;)
end;{for_cnt)
readin(key);
i key = 'O' then
begin
writaln('lteration 0');
tabupattern(planfi,opfi);
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minimum := sum;
write('Sequence : ')
for | := 1 to partnum do
begin
writa(solfl],",');
end,
- writeln;
writein('Makespan : ,sum,' Best : ', minimum);
end else
begin
for t := 1 to parthum do
begin
write(Enter Seed ; *); readIn(solfi});
end; write('Enter minimum : '); readin{minimum); end;
{SWAP PAIRWISE} /
num;=1; more:=0;
for i := 1 to partnum do
begin
solution(f] := sol[f;
end;
repeat
repeat
randomize;
rant ;= random(partnum);
until ren1 >0;
repaat
randomize;
ran2 ;= random(partnum};
until (ran2>0) 'ar\d (ran2<>ran1) and (solutionfran1j<=method(ran2])
and (solution[ran2j<=method{ran1});
case size of
3 : begin
I (solution[ran1] = tabulist{1]) and (ran2 = tabupos[1]) than
begin
swap3(1,4);
end else
¥ (solution[ran1] = tabuiist{2]) and (ran2 = tabupos(2]) then
begin '
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swap3(2,4);
end else .
It {solutionfran1) = tabulist{3)) and (ran2 = tabupos(3]) then
begin
swap3(3,4).
end else
begin
solve[ran2] := solution[ran2);
solution[ran2] := solutionfrani];
solution{ran1} := solve{ran2};
writeln{'lteration ',num);

tabupattem2(planfi,oprfi);
for 1 := 1 to partnum do
begin

solution{l] := solfi];
end;
more = more+1;
if more = 4 then more = 1;
tabulist{more] := solution[ran2];
tabupasfmore] := ran2;
asplration[more) := sum;
it sumn < minimum then minimum = sum; .
end;
minimum1 := minimum-minimum1;
if minimum1 = 0 then begin minimum1 := minimurm; zum := zum+1; end
else bagin minimum1 := minimum; 2um:=0; end;
writa('Sequence : );
for | := 1 to partnum do
begin
write{sol[l],"."):
end;
writeln;
writeln('T((i)]) Makespan Tabullst');
writa{sol[ran2]:2,ran2:3,sum:8,":8);
form:=1to3do
begin
write(tabulistim),",');

end;



writeln;

writeln{'Best : ', minimum);
end;

5 : bagin

if (solution{ran1) = tabullst{1]) and (ran2 = tabupos{1]) then
begin

swap3(1,8);
end else

it (solution{ran1] = tabullst[2]) and (ran2 = tabupos(2]) then
begin

swap3(2.6);
end else

if {(solution[ran1] = tabulist[3]) and (ran2 = tabupos|3]) then
begin

swap3(3,8);
ond else

if (solution[ran1) = tabulist[4]) and (ran2 = tabupos]4]) then
begin

swap3(4.6);
end else

if (solution[ran1] = tabulist{5]) and (ran2 = tabupos[§]) then
begin '

swap3(5,6);
end else
begin

solve[ran2] ;= solution[ran2};

solution[ran2] := solution[ran1);

solutionfran1] := soive[ran2};

writeln('iteration ‘,num);

tabupattem2(planfi,oprfi);

for 1 := 1 to partnum do
bogin

solutlon(f] := sol[l];
end,

more ;= more+1;

if more = 6 then more := 1;

tabulist{more] := solution[ran2];

tabupos{more] := ran2;

()
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aspiration[more] := sum;
if sum < minimum then minimum = sum,
end;
minimum1 := minimum-minimum{;
# minimum1 = 0 then begin minimum1 ;= minimum; Zum = zum+1; end
else begin minimum1 := minimum; zum:=0; end;
write("Sequence : ');
for | := 1 to partnum do
begin
write{sol[l],",'s
end;
writeln;
writeln(T((I.)) Makespan Tabuiist');
write(sol[ran2}:2,ran2:3,sum:8,"8);
form:=1tobdo
begin
write(tabulist{m),",");
end,
writeln;
writeln(‘Best : *,minimum);
end;
7 : begin
It (solution{ran1] = tabulist{1]) and (ran2 = tabupos[1]} then
begin
swap3(1,8);
end slse
If (solutionfrant) = tabulist{2]) and (ran2 = tabupos{2)) then
begin
swap3(2,8);
end else
If (solutionfran4] = tabulist{3]) and (ran2 = tabupos{3}) then
begin
swap3(3,8);
end else
If (solution[ran1] = tabulist{4]) and (ran2 = tabupos(4]) then
begin
swap3(4,8);

end else



if (solution[ran1] = tabulist{5]) and (ran2 = tabupos[5]) then
begin
swap3(5,8);
end else
if (solution[ran1] = tabullst(6]) and (ran2 = tabupaos(6l) then
begin )
swap3(6.,8);
end else
If (solution[ran1] = tabulist(7]) and (ran2 = tabupos(7]) then
begin
swap3(7,8);
end else
begin
solve{ran2] := solution[ran2};
solutionfran2] := solutionfran1];
solution[ran1] := solva(ran2];
writeln('lteration ',num);
tabupattern2(planfl,oprfi};
for | := 1 to partnum do
begin
salution[l] := sol[l];
end;
mora = more+1;
if more = 8 then more := 1;
tabulist{more] := solutionfran2);
tabupos(more] := ran2;
aspirationjmore] := sum;
if sum < minimum then minirmum ;= sum;
end;

minimum1 := minimum-minimum1,

If minimumt =0 then begin -minimum1 = minimum; zum ;= Zum+1; end

else bagin minimum1 := minimum; zum:=0; end;
writa("Sequence : *);
for | ;= 1 to partnum do
begin
write(sol[l].".');
end;
writeln;
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writein(T((1),)) Makespan Tabulist')
write(sol{ran2]:2,ran2:3,sum:9,":6),
form:=1to 7 do
begin
wiite(tabulist{m],"'y;
and;
writaln;
writein{'Best : ‘,minimumy);
end elsa exit; end;
{ff num mod 20 = 0 then ch := readkey;}
aum = num+t;
untit (num=1001) or (Zum=10Y);
end:{with_opr}

end,{main}

Procedure Tabupattern3(var fi : fitype; var fi1 : fitypel);
begin

with planrec do

with oprrec do
begin

sum:=0;

for ont := 1 to partnum do
begin

repeat

randomize;

{ := random{method{cnt]);

untll | > 0;

ent1i=1;

solfent] := I;

If | <= tabufont,cnt1] then
begin

solution{cnt]:=l;

oparation;
endfl<tabu}

elsa I | > tabufcnt,cnt1] then
begin

m:=ktabufent,cnti];

chtl:=cnti+1;




if m <= tabu[cnt,cnt1] then
begin

k=m;

solutlon[cnt):=l;

operation;
end{m<tabu}

else if m > tabufont,cnt1] then
begin

n:=m-tabufcnt,cnt1];

cntii=cnti+1;

L=n;

solution[ent]:=l;

operation;
end;{solution_n}
end;{P>tabu}

~ end;{for_cnt}

ond; {with}

end;{main}

Procedure Tabupatternd(var fl : fitype; var fi1 ; fitype1);
. begin

with planrec do

with oprrec do
begin

sum:=0;

for ent := 1 to partnum do
begin

solfcnt] := solutlonfcnt];

| := solutionfcnt];

cntl:=1;

if | <= tabufent,cnti] then
begin

solutlon[cnt]:=l;

operation;
end{i<tabu}

else If | > tabu[cnt,cnt1] then
-begin

m:=ktabulcnt,cnt1];
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cntli=zecntt+1;

if m <= tabufent,cntt] then
begin

li=m;

solution{cnt]:=(;

operation;
end{m<tabu}

else if m > tabu[cnt,cnt1] then
bagin

n:=metabufont,cnt1);

cntt:i=cnti+1;

li=n;

solutlonient]:=;

operation;
end;{solution_n}
end;{I>tabu}
end;{for_cnt}
end;{with}
end;{malin}

Function insert3(e,f : integer) : fongint;
var j,tem : longint;
begin

with planrec do

with oprrec do
begin

for m := 1 to partnum do
begin

tempe{m] := solution[m];
end;

tempo{t) ;= tempofrant];

[ = rani;

| = k1,

if I=0 then

for|:=1toldo



338

begin

tempofj+1] := solutionfjl;
end;
end;{else}

countt ;= 1;
{ i (count1=ran1) or {count1=ran1-1) or (count1<>ran2} then
begin writaln(literation ',aum);
end alse}

If (ran1>=3) and (ran2=1) then
begin

for m := 1 to partnum do
begin

solution[m] := tempo[m);
end;

writein('lteration *,num);

tabupatternd(planfi,oprfi);
for 1 := 1 to partnum do
begin

a‘olution[l] = sol(l];
end,
if aspiration[e] > sum then
begin
more = more+1;
¥ more = f then mere := 1;
tabulistje] := 0;
aspiration{e] := 868909,
tabulist{more] := tabu1;
aspirationfrmona] := aum;
i sum < minimum then minimum = sum;
end else
begin end; end;
for | := 1 to parthum-1 do
bagin
count1 := counti+1;
if (count1=ran1) or (count1=ran1-1) or {counti<>ran2) then
begin
tem := tampol[i+1]; o

tempo[i+1] := tempofi];




tempol[i] := tem;
end else
begin
tem ;= tempo[i+1);
tempo[i+1] := tempoll); ,
tempoli] := tem;
for m := 1 to partnum do
begin
agiution{m] := tempo{m];
end;
writeln('lteration ',num);
tabupattem4(planfl,oprfi);
for i 1= 1 to parthum do
begin
solution{l] := sol[f];
end; .
If asplrationfe] > sum then
begin
more = more+1;
if more = f then more := 1;
tabullst[e] := 0;
aspiration[e] := 998699;
tabulist{more] := tabu1;
asapiration[more] := sum;
If sum < minimum then minimum == sum;
end else begin end; end; end; end; end:

Function insertd{g.h : Integer) : longint;
var jtem : longint;
begin
with planrec do
with oprrec do
begin
for m := 1 to partnum do
begin
tempa(m] := solution{m];
end;

tempo[1] := tempo[ran1];
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1= rani;
L= 1
i 1=0 then
begin
end else
bagin
for j:=1toldo
bagin
tempof{j+1] := solution(j];
end;
end;{else}
count1 ;= 1;
{ If (counti=ran1) or (counti=rani-1) or (count1<>ran2) then
begin
end else}
if (ran1>=3} and (ran2=1) then
begin
for m := 1 to partnum do
begin
solution[m] := tempo[m];
end;
writein{iteration ',num);
tabupattemd4{planfi,oprti);
for | := 1 to partnum da
begin
solution[(] := solff];
end;
more = more+1;
f more = h then more = 1;
tabulist{more] := tabu;
aspiration(more] 1= sum;
if sum < minimum then minimum := sum;
end;
fori:= 1 to partnum-1 do
begin
count? = counti+1;
if (count1=ran1} or (count1=ran1-1) or (counti<>ran2) then

begin
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tem := tempoli+1];
tempa(i+1] := tempoli];
tempofi] := tem;
end else
begin
tem := tempo[i+1];
tempofi+1] := tempofi);
tempoali) := tem;
for m 1= 1 to partnum do
begin

solution|m) := tempom};

end;
writein('lteration *,num);
tabupattemnd(planfi,oprfi);
for | := 1 to parthum do
begin
solutionfl] := solff;
end;

more ;= mora+1;

i more = h then more ;= 1;

tabulist{more] := tabu1;

aspiration[mora] := sum;

¥ sum < minimum then minimum := sum;
end; end; end; end;

Procadure Insertion(var fi : fitype; var i1 ; fitype1);
var j,ont2,next,mach1,slze? ! Integer;

times, newtimes, tem, maximum - : longint;

key1 : char;
bagin

clrsor;

writeln("Nelghborhood List :Insertion Interchange’);

writein;

write('Selact Tabu size [3.5.7] ; *); readin(size1 ¥
prepare(planfi);

prepare (oprfi);

read(fi,planrec);

read(fl1,oprrec);
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with planrec do
with oprrec do
begin
writeIn('N: Enter new sead");
writeln('O: Use old seed');
sum:=0; maximum:=0; 2um1:=0; minimum2:=0;
forent:=1to partn'um do
begin
newtimes:=0;
for cnt1 ;= 1 to plannumicnt] do
begin
times:=1;
for ¢ni2 := 1 to opmumicnt.cnt} do
begin ' . h
next :=0; ’
repeat
next ;= next+1;
findword{opmalcnt,cnt1,cnt2],opmamefnext]);
until opmajent,ent1,cnt2j=opmame(next]; -
mach1 := machnuminext}:{Total plan for part,plan}
times := times*mach1;
end;{for_cnt2}
tabu(ent,ont1] := times;
newtimes := newtimes+tabufcnt,cnt1];
end;{for,_ent1)
method{cnt] := newtimes;
{ repeat)
if method[cnt]>maximum then maximum;=method[ent};
{ unth cnt=partnum;}
end;{for_cnt}
readin(keyi);
if key1 = 'O then
begin
writein('lteration 0');
tabupattemn3(planfi,oprfi);
minimum ;= sum;
write('Sequence : ');
for [ := 1 to partnum do
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begin
write(sol[il,"')
end;
writeln;
writain(‘Makespan : ".sum,' Best
end else
begin
for | := 1 to partnum do
begin
write('Enter seed : ')
readIin(solli]);
end;
writa('Enter minimum : *);
readin(minimum},
end; ’
{INSERTION}
| num:=1; more:=0;
for | ;= 1 to partnum do
begin
solutionfi) := .sol[!]:
end;
repeat
repeat
randomize;
rant ;= random(partnumy;
until ran1 >0;
repeat
randomize;

ran2 := random{partnum},

until {ran2>0} and {ran2<>ran1) and (ran2<ran1-1) and (solution{ran1]<=method[ran2]) -

: ' minimum);

and (solution{ran2)<=method[ran1]};

tabu1 := solution[ren1];

case size1 of

3 : begin

if tabulist{1] = solution{ran1}] then
begin

Insert3(1,4);

end else
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ff tabulist{2] = solutionfran1] then
begin
Insert3(2,4);
end else
if tabuilst{3] = solutlon[ran1} then
bagin
insert3(3,4);
‘end olse
begin
insart4(3,4);
end;
minimum2 := minimurm-minimumz;
i minimum2=0 then begin minimum2 := minlmum; zum1 ;= zum1+1; end
else begin minimum2 := minimum; zum1.=0; end;
write('Sequence : ");
for | := 1 to partnum do
begin '
write{sol[l).","):
end;
writeln; -
writeln{T(i} Makespan Tabulist’);
write{tabu1:2,aum:12,":8);
for|:=1to3do
bagin | ‘
write{tabulist[j],"'):
end;
writeln;
writein(Best : *,minimumy;
end;
6 : begin
if tabulist[1] = solution[ran] then
begin
insert3(1,6);
end else
if tabulist[2] = solution{ran1} then
begin
insert3(2,6);

end else
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if tabulist{3] = solutionfran1] then
begin

insert3(3,s);
end else

it tabulist[4] = solution[ran1] then
begin

insert3(4,6);
end else

¥ tabulist{5] = solution{ran1] then
begin

insert3(5,6);
end else
begin

insert4(5,6);

end;

minimum2 := minimum-minimum?2;
if minimum2=0 then begin minimum2 = rnlntmurni

eise begin minimum?2 := minimum; zum1:=0; end;

write('Sequence : *);
for | := 1 to partnum do
begin
writs(soll,"):
end;
writaln;

writein(T{j) Makespan Tabulist');

write(tabu1:2,sum:12,%:6);
for}:=1to 5 do
begin
write(tabullst{f},"");
end,;
writeln;
writein('Best : '.minimum); end;
7 : begin
if tabullst{1} = solution[ran1] then
begin
insert3{1,8),
end else
If tabulist{2] = solution[ran1] then

zum ;= zumi+1; end
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begin
insert3(2,8);
and eise
If tabulist{3] = solution[ran1] then
bagin
Insert3(3,8);
end else
If tabulist{4] = solution[ran1] then
begin
insert3(4,8);
end else
if tabulist[6] = solution[ran1] then
begin
Insert3(5,8);
end else
i tabulist{6] = aoiutionfran1] then
begin
insert3(6,8);
end elsa
If tabullst[7] = solution{rani] then
bagin
insert3(7,8);
end else
bagin
insertd(7,8);
end;
minimum2 := minimum-minimum2;
if minimum2=0 then begin minimumz2 := minimum; zum1 := zumi+1; end
else begin minimum2 := minimum; zum1:=0; end:
write('Sequenca : *);
for [ := 1 to partnum do
bagin
write(sol[i],"."y;
end;
writeln;
writaln(T(l) Makespan Tabulist');
write(tabu1:2,sum: 12,":8);
forj:=1to7do



begin
write(tabulist{j].".');
end;
writeln;
writein('Best : ' minimum).
ond; aisa exit and;
num := num+1;
. untli {num = 1001} or (zum1 = 10);
end;{with_opr}
ond;{main}

Procedure Tabusearch;
var ¢ch2 : char;
begin
clrser;
writeln; writeln;
writeIn{Type of Tabu Search ')
writein('S : Swap Pairwise *);
writeln{1 : Insertion *); -
writeln('Q : Quit ;-
writeln;
write(‘'Select type of Search : ');
repeat ch2 := upcase(readkey) until ¢h2 in ['S\'I','Q%:
case ch? of
‘§' : Swap(planfi,oprfl);
'I' 1 Insertion(planfl,oprfl);
Q' : begin clrscr; Exit; end;
end;
end,

Procadure Dispisy(var fl : fitype);
var num1,num2,num3 : Integer;
begin

prepare(pianfl);

read(fl,planrec);

with planrec do
begin
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clrser, .

writein("Part inventory Cost Plan Operation'),

for num1 := 1 to partnum do

for num2 := 1 to plannum{numi} do

for num3 := 1 to oprnum{numi,num2] do

writaln(partna{numt},’ * inveost{num1i},’ ' planna{num1,num2),’ ‘,opma
[num1,num2,num3]);
end,
end,

Procedure Displayi(var fi1 : fitypei);
var numd,num5 : integer;
begin
~ prepare1 (oprfi);
read(flt,opmrec);
with oprrec do
begin
clrscr;
writeln(‘Operation Machine Machine Cost Setup Cost Production Cost’);
for num4 := 1 to opmumm do
for num$ := 1 to machnum[numd] do

writein(' ‘,opmame(numd],’ ‘machnalnumd,num5],! . ‘,machcost{num4,numb5j
. ' seteostinum4, nums),' * prodoost{num4,numb]);

lend;

end;

Procedure gatoption(var ch1 : char);
begin
writeln; writeln;
writeln(’E : Enter Part ');
writein{'O : Enter Oparation *);
writeln('D : Display Part ‘),
writein{'K : Display Operation ');
writeln('T : Tabu Search *);
writein('Q : Quit "),
writeln; write('Please Select ),
repeat ch1 := upcase{readkey) untll ch1 in {'E",'D",'K,'O ' T".'QY;
writaln(ch1}); '



end;

var sel : char;
begin
clrser;
repeat
getoption(sel);
case sel of
'E' : Enpart;
'‘Q’ : Enopr{oprfi);
‘D' : Display(planfi);
"K' : Display1(oprfi);

T : Tabusearch;
ond;
until sel ='Q*

end.
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