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A LDEAR PROGRAM FCR TRANSPCHTARION COB? © = |
MINDMIZATION OF BCT-AIT SHIFPING |~ © 7 |

ﬂ BACKGROUID 15 A e A

The Combat Allocation Task was initiated by UBAPRO in 1957 4n
response to USCOMARC's concern that an insufficient suwpply of able
sonnel vas reaching cambat units. The cbjective was to provide a system
of assigning enlisted men to advanced training resulting in an sdequate

i pover requirements and personnel qualifications. In anticipation of Army
needs, USAPRO personnel recognized tbat an optimal system for sllocating
personnel vould require the use of stared-program computing equipment.
During FY 1961 and FY 1962, the Combst Allocation Tesk began the dsvelop-
ment, elaboration, and testing of & cauputer-based assignment method for
allocation of uncammitted enlisted personnel to MO8 training.

In September, 1962, the Adjutant Genersl's Office formulated plans
for an Automatic Data Processing System (ADP) for handling the flov of
trainees through tbe training base, Under this systea, process is
aivided into four phases, or ACT's (Automated Control of Trainees).

ACT I is concerned with initisl input and coatrol of & master file.

ACT II treats the distribution of basic combat treining (BCT) personnel
to sdvanced individual training (AIT) and/or directly to unit assignment,
mmm:nmn-munwtmmtowmt. ACT IV is the
g statisticsl analysis program for the total ADP system package. Under

i this proposed ADP system, Army personnel processing activities were
unified under TAG coatrol.

As an outgrowth of this unification, a Joint TAG-USAFRO effort wes
initiated and directed primarily toward the development of sutomsted pro-
cedures for providing trainees in BCT with their next essigmment (ACT II).
USAPRO expanded its earlier effort to include the development and testing

the continued testing of the previously developed computer progrea for

the optimal sllocation of uncommitted trainees. The Transportation
Program for shipping cost minimization includes as input both the assign-
ments to MOS of uncommitted enlisted personnel As sllocated by the optimal
allocation program and the assigmnments of comitted, earmarked, and
special category enlisted personnel as determined by TAG-designed methods.
The present Research Memorsndum describes the development of the

Transportation Program.
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THE TRANSPORTATION PROBLEM

The problem of transportation costs arises wvhen BCT trainees at more
thnmecenurmusipedtoudmeedtnmminmlmm&u
offered at more than ocne location. The cost of travel from BCT to AIT is
determined by the mileage between the two locations. Clearly, certain
routes are preferable to certain others on a sheer dollar/mile basis.
However, the number of trainees who can make a preferred trip is limited
by the number of trainees at a given BCT center and the capacity of the
edvanced training location. Tbe optimum solution to this problem is to
shipmtraineeaframwmmsuchumtutthemlcootof
the transportation is at a minimum.

Problems of the kind mentioned above are formally steted as follows:

Let ¢:1J be the unit cost of shipping a cammodity
from location i to destination J.

x:lj be the number of units of the commodity to be
shipped from location 1 to destination J.
be the total cost of shipping incurred for

zsLIlx,, C
i1 197 a given set of x“.

P:l be the amount to be shipped from location i.
QJ be the amount needed at destination J.
(Tbe problem bas the restraint for solution that L E‘1 =2 QJ.)
i J
Then, minimize the value of 2z subject to the
linear restraints:
Ix,, =P
i
3 U
Ex,,=Q
{1 W 9
0
.1:1.1 2

Various solutions to the problem stated sbove, known as the Trans-
portation Problem, have been availsble. Although the arithmetic required
is long and tedious, only s mechanical repetition of a sequence of




precisely defined steps is involved. The time required can be reduced to
minutes by the use of high speed camputers vwhere each operation is per-
formed in micro-seconds and the camplete sequence is autcmatic.

The first step in the solution of the transportation problem is to
develop a feasible solution, one vhich satisfies tbhe movement require-
ments. The traditional technique involves a routine of iterations
through a succession of feasible solutions of gradusally diminishing cost
to a feasible solution of minimal cost (the optimal solution). This pro-
cedure is lengthy and inefficient for camputer ration. Therefore, a
newer method--the Hungarian Method--was adopted.

In using the Hungarian Method for solution of the transportation
problem; one be vith an initial optimal, albeit infeasible, solution
to the problem (in contrast to the traditional technique mentioned sbove)
and iterates through other optimel solutions until some feasible solution
is reached. A feasible solution means a set of individual allocations
such that all restraints are satisfied, that is, existing surpluses are
renoved and existing deficiencies are filled.

GENERALIZED COMPUTER PROGRAM

The program, wvhile developed to minimize transportation costs for
BCT-AIT shipping, is adaptable to related provlems. The general format
of the pr will accommodate four (4) character cell entries with the
initial COST2/ matrix (c1 3 matrix), the final transportation matrix

(x“ matrix)--called SEND--and the ROW (Pi) and COL (column) (QJ)

restraints. The rov and column entries, therefore, may not exceed a
value of 9,999. An additional restriction is placed on the maximum
entries for the cost matrix. Due to the arithmetic operations of the
computer and the numerical aids required for programming facilitation,

no entry in the cost matrix may exceed a value of 3,499. As an alternate
restriction, the sum of the two largest entries combined may not exceed a
total value of 6,999. Either of these two perameter limitations must be
observed unless special conditions pertain to the specific problem.

1/ The basic steps of this solution were cbtained during attendance by
USAFRO personnel at the University of Michigan's Summer Conferences on
System Engineering, 1961. This method is presented in Appendix A.

2/ The use of capital letters here refers to actual abbreviations and
mnemonic symbols used in the program.




VARIABLES REQUIRING DEFINITION

To operate within the framework of the program, certain variables
require specific definition for each individual problem:

Variables Size
SEND Number of cell entries x 4
! cosT Number of cell entries x &4
COL Number of columns x b
ROW Number of rows x b4
M Number of rows
N Nunber of columns
FOURM Number of rows x 4 ]
MN Number of rows x number of columns '

The term SEND refers to the camputer area set aside for compilation
of the final transportation matrix, which contains the solution to the
problem. Each cell entry yields the number of units to be shipped to the
destination specified by the column from the origin specified by the row. ,
COST refers to the area set asiie for the initial input to the cost matrix k
(the cell entries). Each entry is the cost, or sceled cost, of shipping
one unit from a given crigin to & given destination. COL is the area set
aside for input of the capacity quotas at each destination. This value
determines the number to be shipped to this destination. ROW is the area
set aside for input of the units available for transport at each origin.
The other terms must be specified for each specific problem.

COMPUTER PROGRAM FCR BCT-AIT TRANSPORTATION

Given appropriate ROW, COL, and COST inputs, the program results in a
solution such that the distribution of numbers of trainees from multiple
BCT centers to multiple AIT locations is accomplished with the total cost
of the necessary differential transportation at a minimm. In minimizing
the cost, both the manpower available at the BCT centers and the quotas
for training at the AIT locations are taken into account. Because ouly i
13 percent of the AIT courses have multiple locations, this program {
operates efficiently, treating each multiple destination MOS separately. 4

of the row values, must equal the total assignment quotas at the destina-
tions, that is, the sum of the column values (2‘. Pi. = L QJ). Any dis-
i J

crepancy between these two sums will result in an invalid solution if any
solution is cbtained.

A o

I The major restriction is that the total available personnel, the sum
|




PROGRAM SYMBOLOGY

The first step in the design of the actual program was to chart the
flov of the Hungarian Method in computer language. This crucial initial
effort was accamplished by Dr. Marjorie O. Chandler of the USAFRO research
staff, vho utilized FORTRAN symbology for this chart. When FORTRAN vas
found to be inefficient for use with the IBM 14Ol system, the logical
PORTRAN operations were translated into AUTOCODER (a symbology more
compatible with 1401 systems), and the program was written in this
symbolic language. AUTOCODER, one of two basic symbolic programming aids
for the 1401 Data Processing Systems, consists of a set of language
specifications used to write tbhe source program. A processor program
translates the symbolic language program into the actual machine
program. AUTOCODER permits the user to define areas and write instruc-
tions by writing symbolic statements. These statements are written using
mnemonic operation codes and the symbolic names with which the user
defines his fields.

REQUIRED DATA

The data necessary for the operation of this program are the initial
cost matrix, the column values, and the row values. These are punched on
standard IBM punch cards, using four columns for each entry. All 80
columns may be used if necessary. The first card is for the cost utrix.}./
If the matrix is larger than can be accammodated on one card, additiopal
cards may be used as needed. The second card, or group of cards, speci-
fies the column values. The third specifies the row values. These data
cards should always be introduced following the cbject program (actual
machine language program) in the order in vhich they have been described.

SAMPLE SOLUTION

The example used for program presentation comprises a 7 x 8 cost
matrix. Computer running time for this sample problem using actual cost
data wvas approximately 30 seconds from the time the first card of the
object program was read until the solution was output on the printer.
This same problem, when solved manually, required approximately two
hours to reach the same solution.

The complete program is presented as Appendix B.

y Data must be entered onto cards by elements within columns, starting
with column 1 of the matrix. The first entry comprises card columns
l-u.

-5 -
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APPENDIX A
TRANSPORTATION PROBLEM BY THE BUNGARIAN METHOD




1.

7.

NOTE:

APPENDIX A
TRANSPORTATION FROBLEM BY THE HUNGARIAN METHOD

Subtract from each row its smallest element. Then subtract from
each column of the resulting matrix its smallest element.

Pick a trial set of quotas by assigning them to zeros, subtracting
appropriately from the discrepancies.

Cover each column whose discrepancy is zero.

Find an uncovered zero (if there is none, go to step 7). Prime it.
Check the discrepancy of the row; if it is not zero, go to step 6.
If it is zero, go to step 5.

Cover the row, and for each twice covered essential zero, star the
zero and uncover its column. Go to step L.

There now exists a unique chain, starting at the primed zero, going
vertically to a starred zero, horizontally to a primed zero, etc.,
and ending on a primed zero (with no starred zero in the column). i

Find the smallest of the following numbers; the discrepancy of the
row of the first primed zero in the chain; the discrepancy of the
column of the last primed zero in the chain; the quota of each
starred zero in the chain. This number is to be subtracted from
each of these two discrepancies, and from the quota of every starred
zero in the chain, and to be added to the quota of every primed zero
in the chain. Now erase all primes and stars, uncover all rovs, and,
if the solution is not complete, go to step 3.

Find the smallest uncovered element in the matrix. Add this element
to the covered rows and subtract it from the uncovered columns (or
add it to the covered columns and subtract it from the uncovered
rowvs) (or add it to the twice-covered elements and subtract if from
the uncovered elements). Do not change any stars, primes, or
coverings. Go to step k.

"Discrepancies” are amounts to be shipped which have not yet been

assigned. "Quotas" are amounts vhich have already been assigned :
to particular elements of the matrix (i.e., particular routes).
An essential zero is one whose quota is greater than zero.




APPENDIX B

AUTOCODER PROGRAM FOR BCT-AIT TRANSPORTATION




CTL 551
1] SEND DA = S6X&eX3
2 COSsT DA 56X49X3
3 COoL DA _ BX49X2 ﬁ
4 ROW DA TX49X1
5 X1 EQU 89 A
6 X2 EQu 94
1 -85 - W . AR 4
8 SET DCW 0
9 M _DCW  s0cO7
16 N DCW §0008
11 FOURM DCw 028 - :
12 ONE DCW 600C1
13 FOUR DCW 004
14 ZERO3 DCw 000
15 ZERO4 DCW 60000
I e LCW 69999
17 INDEX DCW Co T e ) 4 3
18 MIN DCw 60500
15 W oCw 003
20 MONE DCw =00601
21 MI OCw §00U0
R DCwW §000C
23 TSl DCw 000 Ao i he
24 T<2 DCw 000
25 TS3 OCwW 000
26 T54 DCW £0000
27 185 DCW 60200
. 28 NINT DCW §9000
29 NINTO DCW 59001 RER L L S
30 AYTT OCw §800U s
31 AYTTO DCW 58001
""" 32 MN DCwW £0056
33 OBJECT MLC MN » NJ
TR Cs 59
35 Sw 97 S |
36 SW 92
37 SW 87
T 38 W 7
39 R
B T MLCWA 80,COSTETS
41 R A
42 MLCWA 80+COSTE159
43 R : .
B S MLCWA 649C0STE223
45 R s e e |
46 MLCWA 32,C0LE3]
47 R
%8 MLCWA 28,ROWE 27T
49 MLC ZERO3s X2
€0 FIRST  SW  COSTex3
51 MA FOUR# X3
o T i s GRS (O LR (o R  ONEsNJ

i,

A A e s sl it o s b e i
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53 £ NJ»2ZERO4
54 T % FIRST
5% MLC ZERO3,X2
- | RO | | i <3 __NeNJ
57 SECOND SW coLEX2
58 MA FOUR»X2 5. i
59 [3 ONE sNJ
[ R g NJ»ZEROQ4
61 BL SECOND
62 Lol MEeT o ZERDEX]
63 MLC MoMI
64 THIRD SW ROWE X AL
65 MA FOUR X1
SR I P R e S ONE s M1
67 C MI »2ERO4
2 68 BL THIRD
89 H
70 MLC WeX1 it
71 ML C W X2
72 MLC WeX3
B MLC NeNJ
T4 AA MLC MyMI :
g 7% AB C ZERO4»COSTEX 3
76 MLC ZERO4 y SENDEX 3 it 2
77 BU AD
78 C ROWEX1 »COLEX2
79 BE AC
80 _MLC _ ROWEX1 » SENDEX3
T i S ROWEX]1sCOLEX2
82 MLC ZERO4 sROWE X ]
83 B AD i
84 AC MLC COLEX29 SENDEX3
N e B £ LT S COLEX2 yROWEX]
86 MLC ~ ZERO4,COLEX2
P 87 AL MA FOUR X1
88 MA FOUR#X3 SRk i St
89 3 ONE o M1
90 C MI»ZEROG
ey e S T AR BL AR
92 MA FOUR X2
IR St ¥ g N IR MLC WeX1l
94 [3 ONE sNJ 7
95 C NJ»ZERO&
96 BL AA
Rty iy AL e P MLC T WeX2
98 MLC NoNJ
T L Y R G ZEROneoLS e
100 8uU AG IR
101 MLC MONE »COLEX2
102 AG MA FOUR» X2
% e A e RO T T e St S  GOREsNJ
104 C NJ»ZERO&
SRSy . SERNGSCRCIOGUINNCE RN
-




106 AH MLC We X1
107 ) _MLC _ WeX2
108 MLC WeX3
109 MLC  NeNJ
110 MLC MeMI
111 AJ BWZ AMyCOLEX29K & e
112 AK C ZERO&4»COSTEX3
139 BU AL =
114 BwZ AL SROWEX]1 9K
115 i e o :
116 AL MA FOUR X1
117 MA FOUR » X3 . -4
118 3 ONE o M1
119 4 MI»ZERO&
120 BL AK
,,,,,,, > 121 MLC WeX1
122 MLC MoMI
123 MA FOUR» X2 Y.
124 ) AN
125 AM MA FOUR» X2
B 126 i MA FOURMy X3
127 AN ) ONE o NJ
by R e 128 C NJ»ZERO&
129 BL AJ b AR e L
130 4 ZEROQ » INDEX
131 RE CA
LT s MLC ZERO%4 s INDEX
133 B AH
BRSSO A NINT»COSTEX3
135 MLC X1sTS1
136 MLC XZsT52
137 MLC X3,753
T e e e 138 MLC MI»TS54
139 MLC NJ» TS5
QIR 140 BWZ APPyROWEX1 9K
141 C ZERO4»ROWEX1 K G e |
142 BH BA
143 APP MLC MONE s ROWEX 1
et 144 MLC X1leX3
145 MLC WeX2
e 146 MLC NoNJ
147 AQ C 2ZERO4» SENDEX 3
148 BE AR
149 BWZ AQQyCOLEX29K
BT 1506 B AR
151 AQQG A AYTT+COSTEX3
BRI 0 152 ' MLC ZERO4,COLEX2
153 MLC ONE » INDEX
154 AR VA “FOUR s X2
155 MA FOURMy X3
T L b T A 156 . 7 ONREWNJ
157 C NJ»ZEROG
S PR U T 158 BL AQ

b At i Lo o o
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159 MLC TS1eX1
T AN, ) 1S29X2
161 MLC 1S3.X3
162 = P . TS4M]
163 MLC TSSeNJ
164 8 AL o
165 BA MLC ROWEX1 oMIN
166 BB ~~ BwZ BBB»COLEX29K
167 C ZERO4»COLEX2
168 PTG Aa. ]
169 888 S WXl
1% . MN X1sSET _ o
171 MLC SETsX1 |
L P X1sX3 »
B 173 MN X3eSET
I MLC SETeX3
: 175 MLC We X1
176 MLC MoMI R S T WAL T
Y7y BC S AYTT+COSTEX3 ]
178 ¢ ZERO4»COSTEX3
ST . TR AYTTOsCOSTEX3
180 s ONE »COSTEX 3
T T e MR BE 80
182 MA FOUR» X1 e
183 MA FOUR» X2
184 S ONE s M1
T B e e B 8C
186 80 C SENDEX3sMIN
TR A e 8E 1
188 MLC SENDSX3 sMIN
189 &F MLC X1eX3
190 MLC Wo X2
Ry S MLC NoNJ
192 BF $ NINT»COSTEX?
RS . TR [d ZERO4sCOSTEX3
194 A NINTO+COSTEX? i
195 3 ONECOSTEX3
196 BE BB
. W . A MA  FOUR#X2
198 MA FOURM ¢ X3 L ]
O L, e e R SRR . PR ONEsNJ
19 200 8 BF SN
. 201 BG C COLGX2sMIN
» 202 T aRaRRnE S
e 205 _____MC  COLEXIIn
. 204 BH MLC  TS1eX1
14 T A, A A AL e R e TS2eX2
“ 206 MLC TS39X3
- 207 MLC TSaeMI
| " 208 MLC TS
© 209 s MIN»ROWE X1
* 210 8J A MINsSENDEX3 s
i a 211 TOBWZ BJJNCOLEX29K
| 7
N 6
| s 4 A% UG R AT g SHE . %
oy M
1 L'




A0 oNvoed

212 C ZERO4»COLEX2

213 BH R R N e Ty A e 1
214 BJJ S We X1

215 BT ORREME o (ol e R A DR
216 MLC SETeX1

217 S X1eX3

218 MN X3SET

219 MLC  SETeX3

220 MLC WeX1

221 MLC Mady i
222 BRK 3 AYTT2COSTEXD

223 C ZERO4»COSTEX3

224 A AYTTOsCOSTEX3

228 S ONE»COSTEX3

226 BE BL

227 MA  FOUReX1

228 MA FOURs X3

229 S ONE s M1

230 a BK

231 BL S MINsSEND&EX3

232 “MLC X1sX3

233 MLC  WeX2

234 MLC NoNJ

235 BM (3 NINT»COSTEXD

236 C ZERO&4»COSTEX3

237 s A NINTOs»COSTEX3

238 e N TR ONE »COSTEX3

239 BE BJ

240 MA FOUR s X2

241 MA FOURMs X3

242 S ONE s NJ

243 B8 . U

244 BN S  MIN,COLEX2

245 MLC  WeXl

246 MLC WeX2

247 MLC WeX3

248 MLC MeMI

249 MLC NoNJ At

250 BO " BWZ BO0»COLEX29K

251 C ZERO&4»COLEX2

252 T e e IR e Gy

253 BOO MA FOUR s X2

254 MA FOURMy X3

255 S ONEsNJ

256 C NJ+ZERO&

257 o sl 80 g .
258 BE ENDINS

259 B8P MLC X1eX3

260 MLC We X2

261 MLC NoNJ LR

262 B0 BWZ  BOQsROWGX1sK ‘
263 3 BT S i
264 BQQ MLC ZERO&GROWEX]1

| .
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i i bl (2 £ A

265 BR s AYTT»COSTEX3
266 DR, Sl ZERO49COSTEXS |
267 BE 8S
268 iy A _AYTTO,COSTEX3
269 3 ONE »COSTEX3
270 8BS MA FOUR #X2
271 MA FOURM s X3
412 B _ONEsNJ
273 c NJ»ZERO4
274 PRSI L
275 MA FOUR»X1
276 MLC X1sX3 %
217 MLC WeX2
RN . T B L NeNJ
279 B BV
280 BY . . W FOUR»X1
281 MA FOUR»X3
282 BV s ONE o M1 aate
283 T MI »ZEROG
284 BL ' BQ
288 mMLC WeX1
286 MLC WeXx2
287 MLC WeX3
288 MLC MaMI |
289 BW BwZ BZ»COLEX29K
0 B _NINT»COSTEX3
L e C ZERO&4»COSTEX3
292 ISR RS
293 A NINTO»COSTEX3
294 s ONE »COSTEHX3
7295 8Y MA FOUR» X1
L TS _MA ~_FOUR X3
297 3 ONE o M1
s et e S C  MI,ZERO4
299 8L BX
300 MLC WeX1 =
301 MLC MaMI
302 MA FOURsXR:
0% EaEE ) BZZ
304 b2 MA FOUR » X2
T A e A T MA "FOURM s X2
306 BZZ 5 ONE s NJ 3
307 < NJ»ZERO&
308 BL BwW
e 0. T B AE
310 CA MLC KoMIN
311 T e D R g e
312 MLC WeX2
K3 &) MLC WrX3
3164 MLC MoMI
315 LML T N
316 CB BWZ CEsCOLEX2 0K
317 CC T BWZ CDIROWEX1eK 5




i b adde s i e TR

L e
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318 C MIN,COSTEX3
319 et 8BH  CD MRS s
320 MLC COSTEX3sMIN
323 €O ML - Foheews . -
322 MA FOUR X3
323 S ONE s M]
324 C MI »ZERO&
R s e T Rl e B e e o s T e
326 MLC WeX1
327 P MLC T O S o)
328 MA FOUR # X2
329 B CF
330 CE MA FOUR »X2
e MA FOURM,y X1
332 CF S ONE »NJ
ey, | o € NJyZERO4
334 BL c8
3135 MLC WeXl
336 MLC WeX2
337 MLC ~ WeX3
338 MLC MeMI
R | . ARSI MLC NoNJ e
340 CG BWZ CHyROWEX1 9K
341 8 cJ
342 CH A MIN»COSTEXD
343 MA FOURsX2
344 “MA FOURMs X3
345 ) ONEsNJ &
346 BERSEE e Y T
347 BL CH
348 MLC WeXZ
349 MLC NoNJ
350 Fi “MA  FOUR»X1 3
351 ; ML X1eX3
352 a cK
353 CJ MA FOUR» X1
354 MA FOUR»X3
3y €K s __ONEsM1 ;
356 C MI»ZEROG
357 8L cG
) MLE WeX1
359 MLC WeX2
~ 360 MLC WeX3
361 MLC MoMI 5
i | AR R T NoNJ
363 DA BWZ DCoCOLEX29K
364 DB §  MIN,COSTEX?
36% MA FOUR»X1
366 MA FOUR» X3
3167 S ONE o M1
368 € MILZERO4
369 BL o8
370 ME - Rl e




|
1
371 MLC MoMI |
372 MA  FQURsX2 |
373 & DD |
374 MA  FOUReX2 g
37% MA FOURM, X3 |
376 (3 ONE yNJ 1
377 C NJ#ZEROG ?
378 BL. DR 7 e
379 BE B |
380 £5 332 ?
381 cs 299 |
382 cc 1
383 MLC eCOST@,264 |
: 384 " |
385 cc J |
336 cs 299 !
387 MLC MeMI ;
388 MLC WeX1 |
389 MLC WiX3 |
3990 MLC  COSTEX3+229 |
391 MA FOURM ¢ X3
392 MLC COSTEX3»239
393 MA FOURMyp X3
394 MLC COSTEX39249
395 MA FOURMy X3
396 MLC COSTEX39259
397 MA FOURMs» X3
398 MLC COSTEX3+269
399 TMA ~ FOURMy X3
400 MLC COSTEX3,279
501 MA FOURMy X3
l 402 MLC COSTEX3+289
i %03 MA FOURM, X3
| 404 MLC CO5T6EX3+299
T 408 W
. 406 BCV OFL1
407 i PD
408 OFL1 cc 1
' e s T R IE " MA FOUReX1
; 410 CMLC X1eX3
f gol ) T e e e 411 3 ONEoMT
; ® 412 C M1sZEROG
? . 413 BL PCT
- 414 ik, e
| | R e (3 332
| s 416 cs 299 Vs,
‘4 e A1 ~ MLC  eSEND®s264
13 418 w
2 %19 cC J
" 420 BCv OFL2 S
0 ety 421 SRR AN o
. 0 422 OFL2 cc 1 Sl
‘I p . pER . s - mmssmed . . S ﬂ
z
. l 6
i l\ e ] L MR AR g LIS . ;
4
r’
\\




o i = S
—————————————————————————————— - \1
424 MLC MoMI
425% e WrX1l gt e e i
426 MLC WeX3
427 PG MLC SENDEX39229
428 MA FOURMy X3
429 MLC =~ SEND6X3,239
430 MA FOURMy X3
431 : MLC  SEND&EX3+249
432 MA FOURM X 3
4313 MLC SENDEX39259
434 MA FOURMy X3
4135 MLC SENDEX 39269
536 MA FOURMy X3
437  MLC = SEND&EX3,279
. 4138 MA FOURMe X3
1 439 MLC ~~ SENDEX3+289
’ C 0 R FOURMy X3
441 MLC SENDEX 39299
442 7]
643 _BCv  OFL3
S 7 A PH
&85 OFLY . GG - ket 2
446 PH = MA FOUR X1
447 MLC X19X3
448 S ONE s M1
449 RO, e . SRR
450 BL PG
451 [ . THREOE e SRR o
452 cs 332
453 CcS 299
454 MLC ®ROWE 268
‘.55 w e = [P e S
3 BUE - e
457 UL .. SN0, . ¥
T e s e E PKX
t 459 OFL4 (d 1
460 PK cS 299
461 MWL WeRy -
TR o e ROWEX1 9234
463 MA FOUR# X1
20 Ta64 MLE ROWEX1e244 00000
9 465 MA FOUR» X1
. 466 MLC ROWEX]1 0254
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