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APPENDIX A
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S553555 5555550 ANNAN VVVV

CAFACICTICICACICICICICOND

PROGRAM LISTING FOR TESTING THE MODEL WITHOUT SPACE

d4

NANNAN * UG
—~—
=<
N
(e

~oOo! pP—_—

S F XX XXOOOO

SET
SET
SET
SET
SET

MODEL

I xax final output

REPORT SOIUTIOH

LP CPTIMUM FOUND AT STEP
OBJECTIVE VALUE =

M3 TO <=
M TO >=
M TO <»
M3 TO >=
M TO >=

TABLE A-I

FACTOR

13
12468.0000
6 AT 1, B\D» 0.1168E+05 TUIN=-0.1000E+31
2 AT 2, B\D= 0.1168E+05 TWIN= 8992,
2 AT 3 B\D= 0.1168E+05 TUIN= 0.1163E+05
6 AT 4, B\ND= 0.1168E+05 TUIN= 0.1039E+05
2 AT 5 B\D= 0.1168E+05 TVIN=-0.1000E+31

58



59

NBW INTEGER SOLUTION OF  11682.0000 AT BRANCH 5 PIVOT 44
BOUND ON OPTIMUM 11682.00

DELETE M AT LEVEL 5

DELETE M AT LEVEL 4

DELETE M AT LEVEL 3

DELETE M AT LEVEL 2

DELETE Ms AT LEVEL 1

ENUVERATION COMPLETE BRANCHES= 5 PIVOTS' 44

LAST INTEGER SOLUTION 1S THE BEST FOUND
RE-INSTALLING BEST SOLUTION...

OBJECTIVE FUNCTION VALUE

1) 11682.00
VARIABLE VALLE REDUCED QOST
DI 11682.000000 -1.000000
D3 12468.000000 0.000000
2 12674000000 0.000000
DI 17984000000 0.000000
M 2000000 0.000000
MR 2.000000 0.000000
\B 6.000000 0.000000
M 6.000000 0.000000
XI 2,000000 0.000000
X2 2.000000 0.000000
X3 2.000000 0.000000
X 6.000000 0.000000

ROV SLACK (R SURPLUS DUAL PRICES

2) 786.000000 0.000000
3 206.000000 0.000000
4 5310.000000 0.000000
5 0.000000 0.000000
6 0.000000 0.000000
1 0.000000 0.000000
8 0.000000 0.000000
9 5.000000 0.000000
10 0.000000 0.000000
11 0.000000 0.000000
12; 0.000000 0.000000
13 0.000000 0.000000
14; 2.000000 0.000000
15 5.000000 0.000000
16 1.000000 0.000000
17 6.000000 0.000000
18 1.000000 0.000000



19
20
21
22
23
24

1.000000
5.000000
3.000000
3.000000
0.000000
1.000000

NO. ITERATIONS» 45

BRANCHES»

5 DETERM=1.000E

0

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000



TABLE A-2

PROGRAM LISTING FOR TEST MODEL WITH SPACE FACTOR

MDA

g/lﬁo(dzl I max final output
.

d2-41<0

d3-d2<0

d4-d3<0

dl-8992mI1=0
d2-6337*2»0
d3-2078m3=0
d4-1947*4-0

ml-xI<0
2-%2<0

m3-3x3<0

»4-x4< ()

X< 7
x2<4
x3<7
X4<T

x[>1
x2>1
x3>1
x4 >1

ml<5
m2<5
m3<6
*4<T

s1-0.5x1>0
sl-m1>0
$2-0.5x2>0
§2-0.5m2>0
§3-0.5%3>0
3-0.2m3>0
s4-0.5x4>0
4-m4 X

sl+52+53+54<10



62

end

gin dl
gin d2
gin d3
gin d4
gin x|
gin x2
gin x3
gin x4
gin ml
gin
gin B
gin m

REPORT SOLUTION

IP- GPTIMUM FOUND AT STEP 13
OBJECTIVE VALUE - 12468.0000

SET Xl TO <= 1 AT 1, BND- 8992 TWIN- 0.1162E+05 26
SET M TO <= 1 AT 2. BND-  6337. TWIN--0. 1000E+31 28
SET X4 TO <- JAT 3, BND- 5841 TWIN—0.1000E+31 30

NEW INTEGER SOLUTION OF  5841.00000 AT BRANCH 3 PIVOT 30
BOUND ON OPTIMUM: 11615.10

DELETE X4 AT LEVEL 3

DELETE M AT LEVEL 2

FLIP XI T0 >= 2 AT 1 WTHBND-  11615.098

SET M TO >- 2 AT 2. BND- 0.1148E+05 TWIN- 6337, 32
SET M3 TO > 6 AT 3, BND- 0.1129E+05 TWIN- 0.1039E+05 34
SET M TO <= 5 AT 4 BND- 9735 TWIN—0.1000E+31 3%

NEW INTEGER SOLUTION OF  9735.00000 AT BRANCH 6 PIVOT 36
BOUND ON OPTIMUM: -~ 10390.00

DELETE Mi AT LEVEL 4

DELETE My AT LEVEL 3

DELETE M AT LEVEL 2

DELETE XI AT LEVEL 1

ENUMERATION COMPLETE  BRANCHES- 6 PIVOTS- 36

LAST INTEGER SOLUTION 1S THE BEST FOUND
RE-INSTALLING BEST SOLUTION...

OBJECTIVE FUNCTION VALUE

1) 9735.000
VARIABLE VALUE REDUCED COST
DI 17984000000 0.000000

D2 12674.000000 0.000000



D3 12468.000000
D4 9735.000000

I 2.000000
X2 2.000000
X3 2.000000
X4 5.000000
M 2.000000
M 2.000000
VB 6.000000
M 5.000000
S 2.800000
2 1000000
3 1.200000
4 5.000000

ROV SLACK CR SURPLUS

2) 5310.000000
3) 206.000000

4 2733.000000

5; 0.000000

b) 0.000000

7 0.000000

8; 0.000000

9 0.000000
10; 0.000000
11 0.000000
12 0.000000
13 5.000000
14) 2.000000
15 5.000000
16; 2.000000
17) 1.000000
18 1.000000
19 1.000000
20 £.000000
21 3.000000
22 3.000000
23 0.000000
24; 2.000000
25 1.800000
26) 0.800000
27{ 0.000000
28 0.000000
29) 0.200000
30) 0.000000
31; 2.500000
32 0.000000
33) 0.000000

0.000000
-1.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

DUAL PRICES
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
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TABLE B-I

REAL DATA FOR TESTING THE APPLICATION OF THE MODEL

OPERATION
i

PRE-TRIM
PRE-CLEAN
LOAD HEAD
GIMBAL BOND
FLEX BOND
LEAD BOND
CAOTLEAD
TACK TAIL
OVEN
UNLOAD JIT TOOL
LOAD IAT ARM
PUSH FLEX & SPOT CLAEN
HEAD SET
AUTOGRAM
SAAM
CUT FLEX
MRE & REMOVE PRE SHUT
FLEX SHUNTING

UNLOAD IAT ARM & FOLD FLAPPER

AVG

YLD

100%
100%
100%
100%
100%
100%
100%

100%

smpgragl?;

V7' &s"n '

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

CuM

YLD
75.24%
75.24%
75.24%
75.24%
75.24%
75.24%
75.24%

75.24%

A

75.24%
75.24%
75.24%
75.24%
75.24%
75.24%
75.24%
99.00%
99.00%

99.00%

MV

%

EFFN

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

95%

90%

90%

90%

%
SAM
100%
100%
100%
100%
100%
100%
100%

1 %

1 %
1 %

40%

1 %
1 %
1 %
1 %
1 %

1 %

SPACE

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

60

1.0

1.0

1.0

1.0

15

1.5

1.0

15

1.0

1.0

Operator

available

<35

< 30

<30

<30

<30

<45

65

Tooling
available
< 15
< 10
< 10
< 10
< 10
< 10
< 10

< 10

<5
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TABLE B-2

PROGRAM LISTING FOR TESTING THE APPLICATION OF THE MODEL

MODEL

max dI8 lobj. func. max dn
1L d(i+h)<=di izl n-1

i’gﬁ's
Q9<0

+
<
<
<
<
<

perator working with tooling

NANANNNNN
=O—E2 N AN
S3®

33=3

=3
OO GG O—CD
NNNANANNNN

]
E=E
méoo

ON\AAN
oo

ol ol leoleo]leole]lole)]
NA—~INTIN ANIA N

=535=2

3

'-'l>' )
S>> D>

~
——z = || 1 |}

eskokees=

kol
Gl 1<
*

g

00 1

8333333333373 X

1 1
>k
1

)(_

13.space si >= si(operator) multiply Xi



M
|‘4§1 Eﬁ%
6>

S
sIp-IT 0
T
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b9 d  operator(xi)
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XKD XXX XXX —

17¢

148
XI+X2+ X3+ X4+ X5+ X6+ XT+X8+ X9+ X0+ x1+x12+x13+x|4+x[5+x[6+x]7+x18< 37
| bounded on machine(ni)
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GIN DIl
GIN D12
GIN D13
GIN D14
GIN D15
GIN D16
GIN D17
GIN D18
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TABLE B-3

PROGRAM LISTING FOR TESTING THE APPLICATION OF THE MODEL
WHEN REMOVE THE CONSTRAINT OF TOTAL NUMBERS OF OPERATOR

MODEL

max dI8 lobj. func. max dn
1L d(ith)<=di 0171 n-1
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