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# # 6270027921 : MAJOR INDUSTRIAL ENGINEERING
KEYWORD: Linear Programming model; Resource allocation; Decision Making; Excess
Inventory
Kulika Dadas : DECISION SUPPORT MODELFOR ADDITIONAL PRODUCTION USING
EXCESS RAW MATERIAL. Advisor: Assoc. Prof. PAVEENA CHAOVALITWONGSE,
Ph.D.

This paper proposes linear programming model in order to support decision
making of Additional Production using Excess Raw Material. The solution of material use
in this Additional production will show how much to produce and how much to order in
proper quantity. The objective of this process is to reduce Excess Raw Material cost and
Raw Material Disposal cost in each month and to increase revenue for a business. This
study is conducted as follows. First, all data about Excess Raw Material, Excess Raw
Material cost, Raw Material Disposal cost, including the current process are collected
and reviewed. Second, The process of Additional production using Excess Raw material
is created by prioritizing the related factors. After that, linear programming model is
formulated to find the solution that can minimize the total cost of this Additional
production and can reduce Excess Raw Material cost. Lastly, The process of the
simulator is evaluated and the result has to be in the lowest cost along with the

reducing of Excess Raw material value.

The results reveal that The Excess Raw Material cost is decreased
approximately 25%, corresponding to 2.13 hundreds of thousands of dollars per month
after the linear programming is applied to allocate Excess Raw material for Additional
Production and increase revenue for company to 1.74 hundreds of thousands of dollars
in average. As a result, the total benefit from this process is around 3.88 hundreds of

thousands of dollars per month.

Field of Study: Industrial Engineering Student's Signature ......cocovveverencenes

Academic Year: 2021 Advisor's Signature ........cceoveveeereenn.
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2.2 WUUINABIAZUSENNVDILUUINADY
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2. LUUTIA9INIAnAIaAs (Mathematics Model)
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2.3 WUUT1a09lUsHNINBAAUATS (Linear Programming Model)
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1599 3.1 Usanansdseenyatuluansy 2019 (e : Ina)

Business group  [lan Feb Mar Apr May Jun

US Customer 32,718 34,994 35,474 35,428 30,427 35,970
EU Customer 13,689 14,457 15,328 17,572 15,255 15,484
Grand Total - - - - - -
Business group  [Jul Aug Sep Oct Nov Dec

US Customer 42,272 40,992 40,345 43,218 44,503 44,685
EU Customer 14,136 15,403 11,474 9,163 9,277 10,285
Grand Total 56,407 56,395 51,819 52,381 53,780 54,970

yaA1n1sdvaan 1l 2019

B US Customer M EU Customer Grand Total

3,500,000
3,000,000
2,500,000

2,000,000

1,500,000
1,000,000
500,000 I I I I
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Jan

FU7 3.3 ns1vlyadinisaseanyatuluanst 2019

1599 3.2 yarn1sdseanyatuluansy 2019

Business group Jan Feb Mar Apr May Jun

US Customer § 1,480,507.01 | $ 1,630,751.77 | $ 1,652,050.30 | & 1,793,331..82 | $ 1,810,920.74 | § 1,910,471.18
EU Customer 5 328,750.86 | 5 334,231.29 | 5 435,036.30 | & 359,389.13 | 5 350,285.33 | 5 358,712.78
Grand Total $ 1,809257.87 | S 1,964,983.06 | S 2,087,086.60 | § 2,152,720.95| S 2,161,206.07 | S 2,269,183.96
Business group Jul Aug Sep Oct MNov Dec

US Customer S 2,788471.45 | % 2,197,636.19 |5 2,179,558.65 | 5 2,680,718.20 | $ 2,172,494.88 | $ 1,964,692.71
EU Customer $ 455,164.72 | § 452,174.20 | § 438,491.97 | § 310,200.55 | § 303,693.05 | § 287,612.43
Grand Total $ 324363617 | S 264981039 |S 2,618,050.62 | $ 2,990,918.75 | S 2,476,187.93 | § 2,252,305.14

NNATNATUTIRUITNUIYaAINTdeeenlaeTRfelngsINAzeg NUTEIM §

28,675,348 @alagyadiadunisdseanludasifeuaregi $ 2,389,612 uananiaznuin

' '
= 1

Wesidudndiuyardeentiu nqugna US siiiuesiduiigandingugndn EU el 85% ¢

U 3.5
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USinaunnsavaanuadiuluaesluil 2019
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, 26%

us
Customer
, 461,028

, 74%

= US Customer = EU Customer

JUN 3.4 nedndrudSununisdesnyatuluansudwmnungugnalul 2019

YaAn1TEIa anﬁafuluﬂm‘%’luﬂ 2019

EU Customer,
$4,413,74261, -

15%
US Customer,

$24,261,604.90,
85%

u U5 Customer = EU Customer

JUN 3.5 nsmidnduyarinisdeeenyatuluansuiinungugnanlutl 2019
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drwinulud 2019 agil $ 842,243 Jeildeyasoiieunandlumsnsd 3.3

M50 3.3 YarringRuasadsdiuiusedeulul 2019

Year 2019 Jan Feb Mar Apr May Jun
$ Excess cost S 957,375 | $ 960,375 | $ 947,893 | S 929,393 | S 926,393 | S 925,573

Year 2019 Jul Aug Sep Oct Nov Dec
S Excess cost S 870,986 | S 844225 | S 788,040 | S 694,782 | $ 604,782 | S 657,093
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A5 3.4 yarringRuvesyntuluanIngnilumdalud 2019

Business Jan Feb Mar Apr May Jun

EU Customer S - S - ) - S - ) - ) -
US Customer S - S 820.0 | § 354,587.3 | $ 345,442.8 | S 246,933.8 | § 513,634.0
Grand Total S - S 820.0 | S 354,587.3 | S 345442.8 | S 246,933.8 | S 513,634.0
Business Jul Aug Sep Oct Nov Dec

EU Customer S - |S - S - |S - 1S - |S 41821
US Customer S 287,828.7 | $ 263,577.2 | § 211,181.3 | § 238,957.2 | $ 236,143.8 | § -
Grand Total S 287,828.7 | S 263,577.2 | 5 211,181.3 | § 238,957.2 | S 236,143.8 |5 4,182.1

INANTNNATIUTINTOYATIUILNUTILAAT AL TINVDLINAUAIAGIAIUAUNTD

= = I =

U 2019 fiyamng $ 2,703,288 %ﬂm&a?wimﬁau%agjﬁ $ 225,274

amasgninluminlu

'
Y [ ! v A
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uptpdsduAuluLsazifourast 2019 asnuindaadsdndiulasiduadn 27%
Y
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[ a v 1

A3 3.5 dnduyarninghvasadsdiuiunengauiigninluidaseieulut 2019

q

Business Jan Feb Mar Apr May Jun
$ Excess cost S 957,375 | S 960,375 | $ 947,893 | § 929,393 | S 926,393 | S 925,573
$ Disposal cost | S - S 820 | S 354,587 | § 345442 | S 246,933 | S 513,634
% Disposal/
Excess cost 0% 0% 37% 37% 27% 55%
Business Jul Aug Sep Oct Nov Dec
S Excess cost S 870,986 | S 844225 | S 788,040 | S 694,782 | S 604,782 | S 657,093
$ Disposal cost | S 287,828 | S 263,577 | S 211,181 | § 238,957 | S 236,143 | S 4,182
% Disposal/
Excess cost 33% 31% 27% 34% 39% 1%
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dadrunlasiduaasinadunigninldidnsayarinisaeaani 2019

c

il

$500,000 $1,000,000 $1,500,000 $2,000,000 $2,500,000 $3,000,000 $3,500,000 54,000,000

B 5FG Shipment  ®$ Disposal cost

JUN 3.7 nsmidndiuvesingiuiignilumdnseyarinisdeenvesyniuluansy 2019

1 Y 9

3197 3.6 dndrulesiduresinghuiignirdaseyarinisdseanvesynduluanilul 2019

Business Jan Feb Mar Apr May Jun
$ FG Shipment $ 1,809,257.87 | $ 1,964,983.06 | $ 2,087,086.60 | $ 2,152,720.95 | § 2,161,206.07 | $ 2,269,183.96
$ Disposal cost s - s 820 | % 354,587 | § 345,442 | 8 246,933 | $ 513,634
% Disposal/shipment 0.00% 0.04% 16.99% 16.05% 11.43% 22.64%
Business Jul Aug Sep Oct Nov Dec
$ FG Shipment § 3,243,636.17 | § 2,649,810.39 | § 2,618,050.62 | & 2,990,918.75 | § 2,476,187.93 | § 2,252,305.14
$ Disposal cost s 287,828 | § 263,577 | § 211,181 [ 238,957 | § 236,143 | $ 4,182
% Disposal/shipment 8.87% 0.95% 8.07% 7.99% 9.54% 0.19%
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SkU - @slulaguuuiennsalfiny  leduunuazuus  SKU

3197 3.7 msUTInas SkU Tu 12 nguiagu

Material SKU

Fabric 1939
Laminate 2
Mold cup 1265
Accessories 1711
Elastic 1449
Thread 828
Polybag 131
Carton 2
Packaging 32
Hangtag 396
Label 51
Sticker 173

v v
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High unit

cost
New Group SKU Average cost
Fabric 1941| 5 9.07
Mold cup 1265| S5 1.13
Accessories 3988| § 0.93
Packaging 785| S 0.17
Total 7979

Low
unit cost
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411399 UszasA (Objective Function)
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Te*¢ = Z[(st_invf + ordery — (Z Z Z Z produceji, * usages;y)) * mcosty|

fEF Jj€J i€l kEK heH

+ Z [(st_invy, + ordery, — (Z Z Z Z producejixp * Usagemiy))
meM j€J i€l k€K heH

* Mcosty,

+ Z (st inv, + order, — (z Z Z Z producejixy * usageg;n))
a€A Jj€J i€l kEK heH

* mcost,]

+ Z [(st_inv, + order, — (Z z Z Z produce i, * usagepp))
pEP Jj€J i€l keK heH

* MCosty,
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98311@ (Constraints)
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Yjej Diel kek Lnen Producejy, * usagey, < st_inv, + order, ; Vp € P (5)
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Nansu wnUTnadmdamniausuiadusi 12 a Tuniswde Jaiuinldduaifiozuds
fawansludainnm (8)

Yjej Diel Lkek Lhen Producejy = 12 (8)
WATUDNIINTDINNAT1FY FallTaT1AnLNouanIvaulnvasdnlsinaulansinualmdu
o I~ dl' o U a I3 a a a [ '3 a q.'/ ::9{ [ a 4:1'
WU (Integer) LuaamﬂmLLUimﬂauiaLUuUimmwamwamm%LLazUimmawamqmw

TnsUndnalrvzdudusnuiuduniunulevesulsdindula saandudasida (9) way (10-

13)
producejy, € interger ; VieJ,Viel,Vk € K,Yhe H 9)
ordery € interger ; VI EF (10)
order,, € interger ; VmeM (11)
order, € interger ; Va€eA (12)

order, € interger ; VPEP (13)
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Ya91nm (14) wag (15-18)

producejiy, =0 ; V€] Viel,Vk € K,Vh € H (14)
orders =0 ; VFEF (15)
order,, =0 ; YmeM (16)
order, =0 ; Va€e A (17)
order, >0 ; VpEP (18)

Nuvuassdamansineduiing1nan {ideIssrassaniunisalinassingiuns
adsduiusheyndoyavunmdndielusinsy Microsoft Excel uazldfds Excel Solver il
Tlunnsdunamwadng el iilensavaeuainguszasduastedininaenndosliu
HoulwuazTagusvasdvasnszurumsildimualy Iefinsivuanisdumia 3 duves

LUUTIRDIAMAMARSUNALUIATATINTAINT TR0y InguanInagun 4.6uazd.7

Decision: Dz. to produce susindula
(Elosimnmen =zelling_style zelling_color |size D=
group produce
LS4 9404 A20 340D 48
EL 03404C ASHM 38C a
EL 03404C ASHM 38C 50
LS4 9404 B 3ED 202

Summary cost

Production cost $ 1.284.00
Raw Material cost $ 95.97
Excess cost after allocated  § 52,124.86 - .
ANINOUTZEAIA
Total cost $ 5350483 I
Constraints
Produce Production Capacity
USA 280 <= 250
EU 50 <= 50
v o
UVBINMA
Each style 280 »= 12
Excess cost after allocal $ 5212486 <= % 6B0.159.48 Excess cost before allocated
Total Margin $ TA4880 <= § 137957 Total Additional cost

JUN 4.6 drunandmuusdndulausinunagndniig Aringuszasd wagdenndn
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Solver Parameters X
Set Objective: $AGS15| |
1. Solver Objective
To: ) Max (® Min () Value Of: 0
By Changing Variable Cells:
$SAIS4:5AIS7,$ABS4:5ABS 29 4
Subject to the Constraints: 2. Solver Variable
$AG$24 > = 12 Add
$AGS21 <= $AIS21 —
$AGS$26 <= §T$30
$AGE20 <= §AI$20 Change
SAIS4:SAIST = integer
$AGS29 >= $AI$29 Bek
SWSASWS29 <= §Y54:5Y529 3. Constraints
Reset Al
Load/Save

Make Unconstrained Variables Non-Negative

Select a Solving Simplex LP © Options
Method:

Solving Method

Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex engine
for linear Solver Problems, and select the Evolutionary engine for Solver problems that are non-smooth.

;J‘Uﬁ 4.8 lnazdandand Solver Parameter

o

[ 1% a U 1 a 1 a 6 ;4 a = a
LANIB VDAL mqmumﬂaqmuLﬂuLLazm‘W’]immmaﬂm;mayjaﬁ]iwaw 2019 4

Y

o w

TunlnguarUsznaunudednnnues Excel Solver Mildanunsasessusulsanguladnuau
wnmuvadeyasseeslyn1idels Iniuwvuiiassadinmansimuisioun Python Aag

Package PuLP wialdlunisninadnsainnisdtaesaniunisallagyndeyaingiunsads

druiusiewaulul 2019
4.2.1 HANNSINATIAYLUUIIADILUTHATUTUWEUNTI (NFINATTAIUN 2)

N1sneaeIdnasIMgluuasdusunsudadunse alddeyauSunaingiuands
@iy 2 uuu Ao UTinaingiuasedsduiiuiinuviendednassfenisdaassdui 1
uar USinaingiuasedsduiuiuiliihunsdaassdnd 1 veilifodudisuiisunouas
Tihlaihdunounisdeassinghunsndsdmiuiiondadiu Sarumanzauuasaonndosiu

[y

MOUIEAIAYRINTTINGTS

N133nassArswuuaadusunsdadunsdaslduSinaingiuapddiuiunawndonds

Y ] - & =
N199AATTAIUN 1 (YUABULUUN 1)

WethuTunauingauaiadsduiunuvienaaassdui 1 119 12 iy 19nass

MEkUUTRUTLNTUTLAUATY (N53Rasaud 2) wuindisuyulagsiuadeagi 707,635
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1w a A

| PN oL A a « v X A a a
dUN 2 LazUaA1INNAUNETRLINNAALUUUSE U 7% Gﬂaﬂmunuiﬂﬂi'lll UTUUINUNGS

Y 9
1 I~ [ v 1

QI a dl ld‘ ! a a v ! dl
PALLANLRAEDYN 4,114 Inanoinou AZHANTINNAUAIAGIFIULNUNAIIAATIAIUN 2 anad

[ [V a v v ]

MnyaAringRuaspdediuiundsdnassdiun 1 uyae 202,213 neaaisansglaeiade

9 Y

[

LAZANAIINYAATINAUAIASIAIUAUN DWSHINATTRYN 213,209 Aoaaisansy wenani

galgnanlswdeusvann 158,031 aeaaniansy Awandlunsnd 4.4

AN5197 4.4 HANNSINETIAIULUUIIADILUTUATILTUEAUATT AIETUNDULUUN 1

N L | UsnnnumAndue UEERTY yarmuy e -
R RLILRER o ) x| yamingdua
. . . lungugné USA ansouat TngAundste L X
wou  [dunulaesiu| lundugndn EU . ‘ .. o AdsduAunds | wasiudils
A (GLRTEH MUANEan | idienswin .
Aoy (va) , , Msdnass
(Iva) Wiy (va) Vsl
UNIAU § 773,987 Tt 3,560 4,337 $ 50,309 | $ 692,984 | $ 170,987
nuawiug | S 784,364 742 3,475 4217 54,321 | § 699,899 | $ 161,311
duray $ 743,037 655 3,236 3,891 (S 51,125 $ 664,257 | $ 154,606
SYACYIIN] § 796,174 562 3,958 4,520 | $ 51,450 | $ 712,636 | $ 166,815
wowaeN | $ 764,845 581 3,554 4,135 $ 46,126 | $ 689,339 | $ 154,400
fqueu $ 770,875 arr 3:529. 4,006 | $ 45,076 | $ 697,389 | $ 151,870
N3INNIAU $ 706,015 398 3,243 3,641 | $ 53,005 | $ 627,111 | $ 137,190
Fomay | S 669,359 321 3,557 3,878 | ¢ 47,087 | $ 594,884 | § 152,719
Augngu $ 687,604 398 3,579 3,977 50,151 $ 609,421 | $ 154,039
AaAU $ 632,102 362 3,947 4,309 | $ 48,571 | $ 553,220 | $ 166,667
weEIneu | S 575,048 332 3,977 4,309 | $ 48,489 | $ 496,267 | $ 166,423
FunAY $ 588211 342 3,807 4,149 | $ 48,005 | $ 510,984 | $ 159,343
18y $ 707,635 4,114 % 49,476 | $ 629,033 | $ 158,031

N139RATIALLUVINADILUTLNTUD LA UN 08 lUN1UN1TINATTAIUN 1 (TURDULUUR 2)

Welviulatemnumangauveinsinassingauasnasdiuiuion1snanLiy 39

o ! ‘:1' Y a o a v a a a4y i o | PN
nsneaesdnassaiun 2 lngldusunaingiuasndediufuaunliiiunsdaassdun 1
ieinau T UgURUNANTIRATIME TUNBUNTTINATTINGAUAIATIEIUAUNOHER
WNUFEN15INETIAINN 1 waz 2 auandiu Geagyiliiuiennuunnaawazlssavsn nues
TUABUTAAIUNINTY LNl TURUN1SINATTIngAUAIRIdIUAUIZaLLasaanAR DY

sadngusrasd Jaullovn1maaesdnassaeiuuitasslisunsuiludunselaglivaya

a [V

YSunadngauasadsdiuiuiiusginaunliiiunisdnassdiun 1 v 12 weowlud 2019

[%
[ Y

wundduyulnesiuadeeyi 716,200 avaariansy MellazlivSinandaiuiuaiegi
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UAIAAY

drufufousudnassegn 204,883 noaaisansy uenanidelinanlsaisUssun

174,103 peaa1sansy Auwandlunsni 4.5

AN5197 4.5 HANNSINETIAIULUUIIADILUTHATULTUAUATI AIETUNDULUUN 2

Yunuwdadue | YSuiuxdadue | Guaededue | yasduge | gariigiuag

oy sy | lungugnd EU T | Tundugndt USA | savmeiindn | Sngiviidede | adsduiunds | nasurils
wdniaAy () |ndadiady (va)| disdn (va) | dadiensndn | nsdaass

unIIAY § 794,621 786 4,000 4,786 | S 47,677 | 713,280 | S 193,143
qmmﬁué $ 787,507 762 4,000 4762 (S 44,100 | $ 709,568 | S 183,603
funen | S 748836 642 4,000 4,642 | $ 46,428 | $ 669,653 |$ 185,043
SIACRIY $ 808,571 587 4,000 4,587 | S 51,749 | $ 724,263 | S 169,001
WHYAIAY $ 787,434 542 4,000 4,542 | $ 44,884 | $ 710,460 | $ 171,845
ﬁqmﬂu § 777,481 486 4,000 4,486 | $ 41,984 | $ 703,822 S 171,433
N3INNIAY $ 722919 412 4,000 4,412 (S 49,881 | $ 641,894 | S 169,049
damau $ 675380 322 4,000 4322($ 48,627 | $ 596,350 | $ 170,075
flugneu $ 693,475 396 4,000 4,396 | $ 48,543 | $ 614,050 | $ 170,392
UIGH $ 632,252 376 4,000 4376 | S 47,419 | $ 554,058 | $ 169,237
weFAniey | $ 574,543 312 4,000 4312 $ 47,687 | $ 496,607 | S 168,783
surau $ 591,384 322 4,000 4322 (S 46,719 | $ 514,303 | $ 167,636
\de $ 716,200 4,495 S 47,142 | $ 637,359 | $ 174,103
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JULAUNANAIINNNNSTINETIAILTUN DU

YaATRNAuAIANY | YaATIngAUAIAGS % TNQAUAIAGY % INOAUAIALY

. duduignldly | dwduignlily | duwfuiianasn | duduiianas

e msdnasstunou | nsdeassiuneu N3INETINY INNITINATT
wuudl 1 WUl 2 Fupeuuuudl 1 |edunounuud 2
unIIAU S 264,390 | $ 244,095 28% 25%
nuaiug  |S 260,476 | $ 250,806 27% 26%
Junay S 283,636 | $ 278,240 30% 29%
WYY S 216,756 | $ 205,129 23% 22%
NOYNAL S 237,054 | $ 215,934 26% 23%
nueu $ 228,184 | $ 221,751 25% 24%
ARG S 243 875 | $ 229,092 28% 26%
damau $ 249,341 | $ 247,875 30% 29%
Augey $ 178,619 | $ 173,990 23% 22%
faA S 141,562 | $ 140,724 20% 20%
quﬁmau S 108,515 | $ 108,175 18% 18%
AU $ 146,109 | $ 142,790 22% 22%
Lﬂﬁl‘a S 213,210 | $ 204,883 25% 24%
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M3199 4.7 NaMSUIEUNEUAUYUlAYTINAINNTIRATIMETUABULUUN 1 UaE WUUT 2

AunulaeTINN | AunulaesININ .
. o o AU LANETS L .
\Wou N1599as36Y N159Ras3IY 3 A1D5UIEAIIULANGATY
y . y . VDIAU
TUABULUUN 1 | TURDULUUT 2
upsey | S 777,175 ('S 794,621 | $ (17,446)| yarmunule:uuuui 2 > wuud 1
nuAMus | $ 788,038 | $ 787,507 | $ 531 | yamdunulaesiuuuud 2 < wuud 1
Juen S 748,248 | $ 748,836 | $ (588)| yarmsunulaesINUUUT 2 > wuud 1
Wwegu | S 796,460 | $ 808,571 | $ (12,111)| yan ﬁunuimmummuﬁl 2> wuud 1
WowaeN | $ 767,886 | S 787,434 | $ (19,568)| yardunuleTIUUUUT 2 > Wuud 1
fquiwy | $ 774,087 | $ 777,481 (3,390)| yamduyulagTInuUUR 2 > wuudl 1
nsnIAN | S 711,177 S 722,919 | $ (11,741) J,daﬁhﬁuvluimaﬂmmuﬁ 2> wuudi 1
Lz PO S 672,380 | $ 675,380 | $ (3,000) ;gamﬁunuimmammuﬁ 2> wuud 1
fugngu | 690,475 | $ 693,475 | $ (3,000)| yarduyulaTINLUUT 2 > wuudi 1
maey  |$ 632,464 | $ 632,252 | $ 212 | yamsunulaesiuuuud 2 < wuud 1
RGERYEINES 575,205 | $ 574,543 | $ 662 J,daﬁhﬁuvluimammmuﬁ 2 < wUUi 1
funaw | S 589,527 | $ 591,384 | $ (1,857)| yamduyulanuuuuil 2 > wuui 1
\ady $ 710,260 | $ 716,200 | $ (5,940)| yarduyulaTINLUUR 2 > wuuil 1
YaAAUNUlAYTININNITINGTT
$820,000.00
$770,000.00
$720,000.00
$670,000.00
$620,000.00
$570,000.00
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1.) danasnudmiun1sdnassingAunsadeduiunuUsnuiiies

[

Weulaglglusinsunien Python wanessil

import numpy
import pandas as pd
import numpy as np

import math

def pdtonumpy(path):
data = pd.read_csv(path)

return data.to_numpy()

path = ...
inventories = ...
margins = ...

boms = ...

mindz = np.empty(margins.shape[0], dtype=numpy.int)
istyle =0

for margin in margins:

# mindz contains the minimum number of garments produced from available
material.

# mindz[istyle] = None

for bom in boms:

# check between style and material

if (margin[1] == bom[1]) & (margin[2] == bom[2]) & (margin[3] == bom[3]):
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print("-" * 70)
print("style ", margin)

# 1. find min garment quantity

for inventory in inventories:

if bom[4] == inventory[0]:

print("inventory {}, Quantity {}".format(inventory[0], inventory[1]))

# n n

# get min dz
garment = math.floor(inventory[1] / bom[5])

print("garment =", garment)

if garment == 0:
# if material is not sufficient
# break inventory loop
mindz[istyle] = 0
break

elif mindz[istyle] is None:
# first loop

mindz[istyle] = earment

elif garment < mindz[istyle]:
# usual case

mindz[istyle] = garment
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# 2. deduct stock

if mindz[istyle] < 12:

mindz[istyle] = 0
elif mindz[istyle] >= 12:

for bom in boms:

if (margin[1] == bom[1]) & (margin[2] == bom[2]) & (margin[3] == bom[3]):

for inventory in inventories:

if bom[4] == inventory[0]:
inventory[1] = inventory[1] - mindz[istyle] * boml[5]

# inventory[1] -= mindz * bom[5]

print("min dz ", mindz[istyle])
print("inventories ", inventories)
print("-" * 70)

istyle += 1
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[

Weulaglglusinsunien Python wanessil

List & Dictionary

product = [...]  #i
material = [...] #m
margin = {...}
capacity = {...}
excess begin = ...

product cost = {...}

usage = {..}
inv =1{.}
cost = {..}

# Define variables
# How many unit will produce ?

produce = LpVariable.dicts("produce”, product, lowBound=0, cat='Integer’)

# How many quantity of material to order more ?

order = LpVariable.dicts("order", material, lowBound=0, cat='Integer')

# Define and initialize model

model = LpProblem("total cost", LpMinimize)
# Objective Function
Total ProCost = [pSum(product_cost[il*produceli] for i in product)

Total _MatCost = (pSum(order[m]*cost[m] for m in material)

Excess = lpSum(inv[m]+order[m]for m in material) - \
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(pSum(producelil*usage[ml][ilfor m in material for i in product if i in
usage[m].keys())
Total XC = lpSum(Excess*costmlfor m in material)
objective = Total ProCost + Total MatCost + Total XC

model.setObjective(objective)

# Define Constraints
# Capacity limited

model += (pSum(produceli] for i in product) <= capacity

# Reduce inv cost
model += pSum(inv[m]+order[m] - producelil*usage[m][ilfor m in material for i in
product if i in usage[m].keysO\

<= excess_begin

# Profit
model += (pSum(produce[il*margin[i] for i in product) >= Total ProCost +

Total _MatCost

# Material Quantity used
for m in material:

model += (pSum(producelil*usage[m][ilfor m in material for i in product if i in
usage[m].keys() \

<= pSum(inv[m] + order[m] for m in material)

model.solve()
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