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TOLERANCE ALLOCATION/OPTIMIZATION/LINEAR PROGRAMMING

The problems of tolerance allocation are normally encountered in various
phases of engineering production ranging from product design, process planning,
production, to product quality control. To solve such problems requires not only high
practical experience but also time and efforts. A proper tolerance analysis computer
package is therefore in need of those personnel involving in aforementioned activities.

This thesis reports the development of a computerized tolerance allocation
system, namely, Tolerance Optimization Program (TOLOP). The program is capable
of optimally allocating blueprint tolerances to a new set of dimensions corresponding
to the datum for manufacturing. By making use of a rooted-tree graph, all tolerance
relationship among functional dimensions on-a machined part, before and after the
baseline for dimensioning has been modified, can be created. These relationships and
other practical machining limitations are taken as the constraints for allocating of
tolerances with a linear programming algorithm.

The Visual Basic language has been used for developing TOLOP for its
abundant tools for a program development. The inputs required by the package
include: the number of dimensions involved in a problem, the basic sizes and the

tolerances together with the end-faces of all old and new sets of dimensions. TOLOP



also requires to know a range of the International Tolerance (IT) numbers for the
machining operation making each dimension. This piece of information enables the
program to give a solution within a practical feasibility. Futhermore, it requires to be
entered the number of cycles to execute the routines to obtain the best solution, or a
set of possible solutions. TOLOP then constructs a rooted-tree for those dimensions
resulting from the change of datum for dimensioning. This graph records all
functional dimensions relating to the blueprint dimensions.

Starting form a set of the minimum IT numbers for the new set of dimensions,
TOLORP creates an objective function and a set of linear programming constraints, and
solves for an optimum solution. It will repeat the routine with different IT numbers
the number of times specified by the number of executions entered. The user can
interact with the application to modify the method of applying the IT numbers and the
number of program runs.

TOLOP has been validated by comparing the results from its executions with
those obtained from two. commercial packages Excel’and Lindo, and they all agree.
With 10 linear dimensions’and -2 tolerance grades attaching to each dimension,
TOLOP can give an optimum solution within 10 seconds. It can handle more

dimensions and tolerance grades at an expense of computing time.
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- 500§l
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=(D-A-B-C)+(a+b+d+d) (1.5)

luiveufeIny

Xmin W%!E] (X-X) = Dmin _Amax _Bmax _Cmax
=(D-d)-(A+a)-(B+b)-(C+c)
=(D-A-B-C)-(a+b+c+d) (1.6)
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X  D-A-B-C)+(a+b+c+d)

max

"X . (D-A-B-C)-(a+b+c+d)

min

nsoeu gy
Xtx=(D-A-B-C)t(a+b+c+d) (1.7)
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A o A A
24 mslamaiianndaulilumsiumuginnunaianaou
Whybrew, Britton, Robinson and Sermsuti-anuwat (1990) 1a1se gn aldnsinduld
(rooted-tree graph) d115 U I8A3 1KUY HANUATIAAADY B9 1ABTL18D9ITMs A5 19N 1
9 9 ° [ o W oa/’ @ a A
au'li¥ (rooted-tree graph) dmsumsaduduasumsdialang luuwuginnuaaiamaou lag

= =S % dy
UIYATIDYAANU

—— ©24.00+0.050
N
0 24.00£0.050 | —4—-1+—8%f-——-—  45.00+0.050
2 20.00+0.050 © 30.00+0.050
9 60.00+0.010

aa

51/ 2.1 FunuduSannmsaalanzianig 9 (Whybrew et al., 1990)

|
4 ———-
Al B C D
Line no. | Op.no. | Face | MiC Working dim. Stock removal
' e basic £Tol: basic £Tol.
0 ]
1 10 A | saw | 6120 | 0.200 < @
2 30 B lathe | 40.60 0.025 < @ 20.60 solid
3 40 Al | lathe | 60.70 0.025 @ 0.50 0.225
4 50 D1 | lathe | 60.20 0.025 @ > 0.50 0.050
5 60 C drill 30.60 0.025 @ > 29.60 solid
6 70 Cl | lathe | 30.10 0.025 @ > 0.50 0.050
7 80 A2 |[grind| 60.10 0.005 < @ 0.10 0.030
8 90 D2 | grind | 60.00 0.005 C; > 0.10 0.010
blueprint resultant
20.00 0.050 20.00 0.080
30.00 0.050 30.00 0.060
60.00 0.010 60.00 0.005

3111 2.2 unugiinnunarandsy (Whybrew er al., 1990)
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]

Tolerance Optimization Program

(TOLOP)

by

Orawan Nongnuch

This Program Submitted in Partial Fulfillment of the Requirements for
the Degree of Master of Engineering in Industrial Engineering.

Suranaree University of Technology

Academic Year 2012 Date and Time

g Status bar \/
File [ |8 05 )

51U M2.1 dauilsznevuuesntieesudu
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2.2 UaUINY (Menu bar)

o

~ "y v < o Y Yq ¥ 1
LLﬂ‘]JLiJH“VILlfffﬂ\‘lﬂgﬂWUUumﬂﬂﬂu1ﬂ@Lﬂuﬂ1 \‘] hl leg“lwmmmawm

Tsunsy Fadidmlszneudagdi M2.2

B File Window Answer Run Help

Casca & One Best Solution Haow To Use
C'F'El'l Til= Horizonikally Feasible Solution
Save As Tile Yertically
Print ¥
Ezxit 1 Input Dim
2 Input Data
3 Tree Graph
4 Equation

v 5 Feasible Saolution

A ,
71 M2.2 dulsznevve suaumy

MeFngNuANdIMT UL LY

File>New aau
File>Open Alasum

. = d‘ 1
File>Save As Junnnuluyelvu

a 4
File>Print NI 189U
File>Exit 20n910 151NN
. . Y 1 Y F) o Aaa

Window>Input Dim winauaasntantoudeyaduauiia
Window>Input Data Winaudasnthatloudoya
Window>Tree Graph Expand wihadmsSuuaasmsvenesvuiaveansldu 1
Window>Equation HINAAAITUMTITUAY

Window> Feasible Solution wﬁf"ummﬁmﬁmauﬁmmzau



Answer>One Best Solution

Answer>Feasible Solution

Run

Help>How To Use
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l v
aaA

HAAIMADUNANYA

HAAIMIAD UL T

A 9 o
L'im]umimﬂ”lwuaﬂﬂmﬂiu

M 1FauTsunsy

23 m3iloudaya (Input Data)
edl¥nanuoumy Run (317 M2.3) Tdsunsuazugasriandmsutloudoya (51

d' [ 9 o QQd' 9 o Qad’ 9 A o
N M2.4) Tusoanureoav 1 leﬁ@ummummmmi Tﬂfﬁ]maumﬂﬂammmummu

Y 9 )

dana 3uavul iietloudravsriuruiian
4 qaj 9 o [ = 9

o3n niniuTsunsuezudasnivedmsuilousivazideavesdoyalunsouninemy 2

4

=
Ayl

5 File Window Answer Run Help

a11vinafu OK n5e nafilu Enter U1

Menu Run

Tolerance Optimization Program

(TOLOP)
by

Orawan Nongnuch

This Program Submitted in Partial Fulfillment of the Requirements for
the Degree of Master of Engineering in Industrial Engineering.
Suranaree University of Technology

Academic Year 2012

29/3/2555 | 025

File :

51U M2.4 nihandmsuiloudoya



68

oo [

Fin

51U M2.4 niandmsviloudoya

¥ Yq Y Y ¥ v 1 = ] A Y
mi‘ﬂ’aumamaw%ﬁ]zmadﬁaumﬂgaﬁlwﬂsunﬂ%@q Iﬂﬂi"lflﬁgﬂﬂﬂéllﬂ\i‘ll’f)ilaﬂﬂﬂﬂﬂﬂu

U@ QU

Tiau Tsunsuiiaati (sUh M2.5)

QU

a

1) Hloudonysnszunnsuduraam lure199a11y From

q

a

2) floudidnusiszyilarevesdamlusosdonny To

3) ouvnayagruvesiamlugedionu Basic Dim

4) loumanuaaanaouvesiamaslugesdoniu (+/-)1/2 Tol
v v d‘ a Q' Y an ] ] 9

5) JoudonusNszyansuAuveslialvilugesdoniiu From

6) Houdonusnszyiilarevesialmilugesdoniu To

7) Houdoyanszurumananlasadandenignas lugesdion1m M/C Operation
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=3 TOLOP => - [Input Data]

File Window Answer Run Help

OldDim  Frem To Basic Dim (#-)1/1 Tol NewDim  From To MIC Operation IT Values

s ,_ ’_ I— l— e ,_ l_ [msla (Shaping)  ~| ‘

[ITFH

51U M2.5 mstloudoyaldnuTisunsy

9 Y o Y F A g v W Y o ]
mstleudoyaldnuldsunsurzdosdlowmnmzdoyaiiludrdnusIniuves
" o (g o J o o o
wueay 1,2, 5 uag 6 v 1 1dtleudeyaniudnay iniosnune nie dydnvaiouls
Tilsunsuvzuaninaosdonuaeglin M2.6 (a) mstloudoyalinugonuioay 3 azdes
Y A g o ] 09.1’ Y 9Yq Y Y A g v W A A
Houmwizdoyaniudnavmniu dadlstloudoyaiiludidnys inFoanuie nie
o Y] P [ [ { [ ]
dydanusioula Tsunsuvzuaasnassdonuaagli M2.6 (b) wazmstloudoyaldnuyes
v ) A& o " O Y yg 9 Ad o o
vutoiay 4 wgdestlowanizdoyambudravminiu S1dlddeudoyamiidudrdnys

A A ¥ o <A 1 9 @ A
INT0MNY H30 dydanvaloula TilsunsuozudaindovonnuaIzn M2.6 (c)

Input String only Basic dimension must be numeric Tolerance must be numeric

(a) (b) (c)

51U M2.6
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v =K 9
2.4 NMIVUNNUDdY A (Save Data)
o = 99 ¥ v 2 a ¥ Y 99y o o =y Y
wasnnndlddeudoyaaiaiouioonds dldamnsadinsmstiviindeyalilu
1 o Y dz v R @ dy
wieanui 1a Taeliduaoumstiuiindail
A Ao o . = a A IS 9 1
1) AANNAIAN File > SaveAs UUUDUINY MTOAANNI[Y SAVE 92N11A19 Save As
£ T
HAAUUINANFUN M2.7
A % s Y v K9
2) taen Inlawesnasamsiiunndeya
4 S o 1
3) floude Ildndesnsiiufindoyaasluzes File name

a A o 3 s !
4) aanftfu Save YoyavzgniiuimiluIiduuana .t 15y 4 dimension.txt

5 TOLOP =» - [Input Data]

(58 Window Answer Run Help
Mew ek
Open  CrlO
|Saveds s et fee e e L s B e s e IS Cparation T IT Ve
Frint ' w [a 1 12 m [A [B [vsnwstue) -] | =
Ext  pul w [B [c ® % . [& [T [wenstwel =] | -
vi c [D 20 03 - E [rsofa(Tune  ~| | = |
G| 0 | E 3 1 g [0 [E [vsedsuwel <] | =
1 i Back SOLVE
Save As @@
Savein: |23 TOLOP | « @& k-
My Recent
Documents
Desktop
My Documents
My Computer
. File name: |4 dimension j Save
My Metwork  Save as type: |Te:tDucm\erﬂe[‘txt] _LI Cancel
Places
File:: 20/2/2855 | 16.37

~ Y v =R 9
71U M2.7 mihaafunndeya
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25 MIBuNUln (New)
Wodeamsisuuiuaiulvi 1 luddrdeuuno vy Adn? File > New 311 M2.8

9 v
niniuTdsunsuazuaaanthve I lasmauiialn aegli M2.9

Bt c Tolerance Optimization Program

(TOLOP)
by
Orawan Nongnuch
This Program Submitted in Partial Fulfillment of the Requirements for
the Degree of Master of Engineering in Industrial Engineering.

Suranaree University of Technology

Academic Year 2012

S 10L0P =+ - [Input Dim]

o P i denemr ey

Input number of dimensions :

—
Lok |

Fie. WEE (T
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2.6 msitlateya (Open data)

&%

a 9 A o 9 A = Y ] o [ 1 [ 9
ﬂWﬁHJWUfJiJ“a 9 m‘iuwauaﬂuuﬂﬂhlﬂuﬁmammmuﬂﬁaﬂuwm1wawm%ﬂ

k)

Y = :’} [ dy
floudoyalasiidunondail
a A . = Y 1 dgl @ A
1) A@NA File > Open VMUY HHTIIAI Open LAAITUINAIZUT M2.10
o % s & 7
2) ldaTrlawesmny Inddoya 1l
. .
3) 1en lrlddoyandoans
4) nanf1ju Open Yoyavzgnilouasluresing @oyanaunsodalddedivmana
<3| oaz' <] ) 1 ] ' 1%
i1 xt) ;inttudeyanizgnii 1l 1d 1 ugesinaesntinetloudoya dsgl

nM2.11

Tolerance Optimization Program
Open E
Look in: [ (= TOLOP | « BB
L o)
W
My Recent
Documents
Desktop
My Documents
nts for
My Computer | e
Q Fie name: [ dimersion = Open
MyNetwork  Files of lype [ Text Documents("ua) | Cancel
Faces I~ Open as read-only
File 02295 N
~ Y o v A JY
5U7 M2.10 wihanddaila Trlddoya

55 T0LOP =5 - [Input Data]

File Window Answer Run Help

w [T [c [® [ %
w [T (o [@ [ %

©OldDim  From To BamsicDim. (%-)2 Tol NewDim From To MIC Operation ITNo IT Values
B2 M S [ 2 wt (A T8 [menfs Tuey ] -

! 2=
[A [T [t fume < .
[E € [rmtom =[5 -

4

[T [B [T [0 [ fekram o [77 -

1l

JUA M2.11
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27 MSHINaans

9
Y o 1

e lddeyauaziiuiindeyassudesudriude lazdumsnimadns Tasnafity
SOLVE T1/5unsuazuaninasddeniiuniniiaednis RUN nsa IT No a1niiee lauin
w50 'li» §agUil M2.12 §180an 13 18 Tulsunsusuar 1T No vanarfes laminldna
1lu Yes Tsunsuaziimsiszainanalasisusiuauand IT No Hesiiganeu uddideams
1 Tdsunsalszunanania IT No u1n'lides 1¥nailu No Tusunsufvzsimssiuianin

A1 1T No Mnganou

\?/ Run with ascending IT grades?

Yes ‘ Mo

s M2.12

o) o

Tunsdindnuguuuves IT No 1ieia 3000 guluvy Tsunsuazimsissuiana

Tasmusoridiaeyld lunsindes dnudinenTisunsuazudanaosdoniiuaegl

A o

1 M 2.13 (a) uath lifidaen Tusunsuazuaasnaesdonnuasg i 2.13 (b)

Answer found ﬁ| Mot Found Answer Ej
Mo Feasible answer
A FOUrK) Do you L*v'ant o reduce one level of IT NO, For each operstion?
(a) (b)

s M2.13
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] 7 dtﬂ'd o ! o
dmunsanIs g duuunInnd 3000 3uvy Tdsunswesinistszuianaluy
v ° ' A o Y v
59Uu3N 1Ag 1% IT No 31191 3000 Juvvneu eiinstszulanansy 3000 UuvuLad o1
wuR1meuTdsunsuvzudaInaodtiond1u aegli M214 (@ uas1lszulanansy

3000 3UunuudFe linufney Tsunsuazudainaesdonnu asgili M2.14 (b)

\_g/ Answer found, Continue? \‘.‘p Mo feasible answer, Continue?
| Yes I Mo Yes Mo ]
(@) (b)
510 M2.14

271  HINOOUTAINAGIWS

Y

[ J [
niveuaaINadansasadonlduaawna ld 2 vihae aail

Y o HAY £ g o A A 1

1) wilveudaifineunanga suiludneuniinasmvesninnu
d‘ d' [ d' LY = o
AmAeUIINNgALAARgIN M2.15 sunsatiuiindineu Taena

1)1 Save naziiniiinouIagnai)y Print

1 T0LOP =» - [{Ine Best Solution] e
5. Me Wrdow nswer belp =1 8

One Best Solution

= 9/ o Aaa
E‘IJVI M2.15 #UNvUAANAINBUNANG A
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o { ;g o { ) 1
2) vithaauaasdaeumingay sutludieeunaininiirliidonls 1due
) 1o Lﬂ'd ! tﬂ' Lﬂl 3
lilsmaeuniinasiuvesmanuaaiamnaouniniiga uaaigag
d' =] o [ a < o
1 M2.16 aunsnfuiindnou Taonatly Save uaziinnidmonIaona

ﬂ}l Print

EL TOLOP - » - [Feasible Solutions]
&5 Fle Window Anower Pun Help =3 x

Feasible Solutions

Bave Print

~ 9 o A
Eﬂm M2.16 HHIVDLFAANAIADUNUNIE TN

272 vithosuaaansdulsl
Y { -4 [ [y} 4 Aan 1
niwetvziaasnsdu ldnasunananuduiusvesiialvi Tasd

anvazaIgn M2.17

5 TOLOR <= - [Trem Graph |
Fio W Aroes B el

Tree Graph

Fis 2EEE | 21T

11 M2.17 vidheeuaaans @'l
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J

2.8  MINNNI @Y (Print)

v a =< 9

79 Y o o Al o R o
ﬂ']'i?NW3JW"U’f]u“a‘ﬂgﬁﬂ\iﬂ']ﬂ'l'i‘ﬂuwﬂéllﬂuaﬂqulwaﬂ@unﬂﬂﬁﬁ Vllll‘]fu’LlUIﬂﬁlLﬂﬁlmg

U

1 v a Y Y A A o w . Y Y Y A
ul?JﬁnJ’]ﬁﬂﬁQWiJW“U@iJ”aulﬂ UBIA0NATE Print LA Iﬂﬁ!kﬂﬁu%z!iﬁﬂﬂﬂu’]@nﬂ Print ﬂ\‘lzﬂ

9

v
[ IS

M2.17 Gamsdeiiuidoyaansodeiui ldnndideiioglunonuy aa q 6

a

{o o . . . { a 4 1 Y
1) AGNARIAA File > Print > Form main 1iNoWNWY 03av091 e 191an

a {o o . . . § A 4
2) AANNAAN File > Print > Equation tWONUWA AT

a

a do & . , L4 7o dad
3) AANNAAY File > Print > One Best Solution INDWUNATADLNANEA

a

a do & . . . . 4 @
4) AANNANA File > Print > Feasible Solution RIGATENL

[

v Y v
1MOUNMINZFUNIHUAN

asoiihwaenlyld

& Print EIE]
General |

Select Printer

[5] add printer HP LaserJet 1020

24 Adobe PDF <2 Microsoft Office Document Imag

HP LaserJet 1020 (Copy 1) e Snaglt 8

< >
Status.  Diffne I~ Printtofile  Preferences |
Location
Comment; Find Printer...
Page Range

~ al Number of copies: |1 E:

" Selection

(o —

[

a 4

~ Y o o
?j‘]_h/] M2A7 AHIANATTINUN
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29 mseenvInldsunsa (Exit program)

A v Y a a . L A a a4 Ay
lﬂJ@@]ﬂ\‘]ﬂ'ﬁ@ﬂﬂ%?ﬂjﬂillﬂiﬂiﬁﬂﬁﬂ'ﬂ Files > Exit 39AQANNIATOIHUI1Y X NATHUIN

vugaveInia1Kan Azl M2.18

ET010P - >

5 Window Answer Run  Help - 5
T New  Culn

Open  CrHO

Save As Ctrks

Print. 3

Tolerance Optimization Program

(TOLOP)

by

Orawan Nongnuch

3 M2.18
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ax a d A v
’Jﬁfnﬁ’J!ﬂ§1$‘ﬁﬂ31uﬂﬁ1ﬂ!ﬂﬁi’)ﬂﬂ?ﬂiﬂi!lﬂ‘§3~l TOLOP

2 P o o 1 7 a ¥ g
wer luuntaztlunisiiigledd landuiarsanis 1 1dsunsy TOLOP uuuiluy
Y

) ' Y
Tugouine 14110953 19a1uvea 1150051 TOLOP 833U

o 1A
739814910 1
d v [l dyd Aaa Qy o Aaa ~ £ d'
Tﬂmmammmmawmmmu’m 4 4@ (gﬂ‘ﬂ M3.1) FITSUYVHIANIUAATIALNAD U
aa I VoA 1 @ o 9 =2 I aa 1
vosaaNuerntuandoauuwni g nu Taeiruald (Y1 +y1) 09 (Y4 £ y4) Wuliagan,

I Aaa 1A 9 1 9) 4 1
nag (X1 +x1) 09 (X4 + x4) 1fuiiagalniidesnsnsiuar msldldsunsuieniainam

F4

A VA o A
ﬂaqﬂlﬂaﬂu%ﬂiwu HUUABDUAIU

2040.12 180,08 | 20+0.08 25+0.10
(Y1+yD) [(Y2+£y2)| (Y32y3) | (Y4+yd)

@ ©® ©"" @

(X1 £x1) L X4£x4)

(X2 £x2)

A

(X3 £x3)

A

\ 4

l Y
31N M3.1 A79819FUU 4 1A

1 [

v 9
1) flousrwaudaminy 4 aaluwes Input Number of dimensions #9311l M3.2 91n1iu

Aa s

U A U
AA1JN OK M38nA1JN Enter NAGUDIA

Y
2) Tsunswznaasnihvedmsudloudoyasiuau 4 uod mminlddoudoyaaslu

] 1 9 ] (% d'
GI)'f’N’JNGlWﬂﬁ‘U‘V!ﬂ‘If@Q @Nqﬁjﬂ‘ﬂ M3.3



3) natly SAVE iieiimsiiudindoya
1 A o J
4) NA1Jy SOLVE WonWaans

A <3 9 v J o ~
5) e Tsunsuilszuranadiandvzudaaanaans aagin M3 .4

Input number of dimensions :

%

0ldDim Frem  Te  BasieDim ()12 Tol NewDim From  To BT Op eration ITHe IT Walues
T1 ’T l_ l— X l_ ’_ st (Shaping)  ~| | = |
= (R zm [ [ [mslaisheping  ~| | = |
= m [ [ [mslasheaping +] | =
= (I # | | [mslasheping <] | =
SAVE | BACK | SOLVE |
OliDim From To  BasieDim (#-)1/1 Tol Mew Dim  From  Te MIC Operation ITHa IT ¥ alues
w1 ’T ’T ’T 'T ool ’T IT |anseds (Turet) =] | [
2 IT IT IT ’T =1 IT IT [msags (Tumet) =] | [
w3 'T 'T ’T 'T el ’T I_E— |anseds (Turet) =] | [
v+ |0 [E [ = [ 1 = [D I_E_ [rsada Turet] =] | |
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5. File Window Answer Run Help B3 File ‘Window Answer Run Help
One Best Solution Feasible Solutions
Zmax = .1465 !Zmnx = 1385
x1=0.06650 IT-10 x1=0.05850 IT-10
x1=0.01350 IT-08 x2=0.02150 IT-09
x3=0.02450 IT-08 x3=0.01650 IT-08
x4=0.04200 IT-10 x4=0.04200 IT-10
Zmax = 1385
x1=0.05850 IT-09
x2=0.02150 IT-09
x3=0.01650 IT-08
x4=0.04200 IT-10
Zmax = 1385
x1=0.05850 IT-08
x2=0.02150 IT-09
x3=0.01650 IT-08
x4=0.04200 IT-10
Zmax = 1465
x1=0.06650 IT-10
x2=0.01350 IT-08
x3=0.02450 IT-08
x4=0.04200 IT-10
Save Print Save Print
~
51l M3.4

=

° aa Y S A, A ' A
ﬂWl’e)‘}JVIﬂVIqml’ﬂﬂimﬂ@]’mﬂNu 1D AINDUNUATNATINVDIATIAITIUAATIANADUNIN

=<

Nqe 1M10D 0.1465 ¥ed TugeuIanveInNA IR UNIATTIUANINTATA Tasiin

9
~

A A Y v
ﬂ31ﬂﬂﬁ1ﬂlﬂaﬂuﬂ1’lﬂﬂ\1

MANUADIANADUVDINA £x1 = +0.0665 tAon]FNTAANNAAIANADU IT 10
MANUAAIANADUVDINA £x2 = +0.0135 tAonlHnTAANUAIIAATDU IT 8
AMANUADIANADUVDINA £x3 = +0.0245 100 1HNTAANUAIIAAAOU IT 8

AMANUADIAAADUVDINA x4 = +0.0420 1AonHNTAANUAIIAAADU IT 10

Aaa Y

o @ Yo 4 9 .
HUHINITINATINDU ﬂ‘m’mua’Jmmmmgﬁaﬂhﬂmauﬁu 9 blu‘ﬂu']fl]'ﬂ‘ﬂ@{l Feasible

. ya 9 o A Y} A Ay v
Solutlonhlﬂ’é)ﬂﬂ’w uazmamﬁmaeﬂ@,mayaau 9 “I/]hlﬂinﬂﬂTi‘]Ji%iJ’JaWﬁﬁUEN

' Y v F] { ¥ A 9
I‘ﬂiuﬂill LB U wuwmmmﬂﬁwmu”lm (Eﬂﬁ M3.5) UasHU1IUTAITUNITITUAU (:J,‘]J

1 M3.6)




T TOLOP => - [Tree Graph ]

File ‘indow  Answer Run Help

FBEX

Tree Graph

File

B (x1)
C(x2)
E (x3)

D (x4)

&3 TOLOP > - [Equation]

B+ File ‘window Answer Run  Help

Equation
|
Dim. Path New Dim.
Y1 AB xl
Y2 BC xl+x2
Y3 D x2+x3+xd4
Y4 DE x4

Objective :MMax Z= x1+x2+x3+xd
Subject to :

xl
x1+x2
x2+x3+xd
x4
xl
x2
x3
x4

Save Print

0.1200
0.0800
0.0500
0.1000
0.0165
0.0135
0.0165
0.0165

81



82

v 1A
AIDENN 2
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d o ] Aana Qy o an 5 4
Tanga9e 19 HTNAVDIFUIUIIUIU 6 UH (E‘IJ‘VI M3.7) cdﬁﬂixummﬂmmmmmﬁau
an I VoA 1 [ o Y =2 I an 1
voauaaue N uA gL LN aqnNu Tagivuald (Y1+yl) D3 (Y6 +y6) L‘]J‘Llllﬁ“];ﬂlﬂT

S aa 1A ' 4 1
nag (X1 =x1) 03 (X6 + x6) iJuiiaya Inaindosnisniiuar mslg ldsunsuieniainaiw

4 9y
' A o v

A ~
ﬂﬂ?ﬂlﬂaﬂuﬂ;ﬂiﬁu VUUADUANU

1) Hdoudrwauiiaminy 6 aslures Input Number of dimensions Llé}’mﬂﬂ‘ll OK 30

J

1 A
nA1j) Enter NAGUDIA

v
Y 1 o o 9y o v o 9y
2) TIJiLLﬂi3Ji]8LL’ﬁ@Qﬁu1ﬁ10ﬁ1ﬁiﬂﬂ@um0yﬁﬂ1u3u 6 197 mﬂuumﬂﬁﬂ@umam

=

asluresieliasunnyes gl M3.9

U

=

3) natju SAVE tioihmstiufindoya

U

©°

' A v
4) ﬂﬂl!ﬂJ SOLVE ManInaans

=

4 < % o
5) e Tdsunsuilszunanaas adsuaaInadans 993N M3.10

u

130£0.1 206+ 0.3 (Y1£y1)
“(Y3£y3) |

60 +0.15 40+0.10 37.5+0.12
(Yd+y4) C(Y5y5) | (Y6xy6) |

| 19+0.05
(Y2ty2)

®_Or© o) @@%

] ! 7 7 (N

Y

(X3 +x3) (X6 + x6)

< P

>

(X5 +x5)

<€ >

(X2 £x2)

(X1 £x1) (X4 £ x4)

>

[ Y
31N M3.7 Ar98193FU1U 6 1A



Input number of dimensions :

e
=
=)
<
w
o

X1

[
——
I X2
—

4

Batic Dim. (+-)1/1 Tol NewDim From  To

From To BmicDim (#-)1/1 Tol Hew Dim
e [c [ [ 7 =
e llcl s i s x
D EREE
[c o & | & S

SAVE |

MIC Cperation IT Ho IT Values
[ |mdu (Shaping) 3 [ IT-0 r

| [sta (Shaping) =] | 170 |

[ [ [msla Shaping ~| [ 177 -

[ [sld (Shaping)  ~| | 1705 = |

[ [msta (Shaping)  w| | 1T |

| [sta (Shaping)  ~| | 174 |

BACK | SOLVE |

To MIC Operation IT Ho IT Values

msnaa [Tuimet]

menda [Tumet)

msnda [Tumet]

[ [D [a

[ [C [n

l_ |_ [Fris s (Turet)
[0 [& |

[_

| G |mcn’l‘a [Tarret]

l_ l_ |msmq [Tuaet)

BACK |

SOLVE |

Led Lef Lef Lef Laf Lo

1/ M3.9
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B5. File ‘Window Answer Run Help 3. File Window Answer Run Help
One Best Solution Feasible Solutions
Prmax = 4335 Fmax = 424 A
x1=0.11650 IT-10 x1=0.12600 IT-10
x2=0.03350 1T-09 x2=0.02400 IT-08
£3=0.01650 1T-08 x3=0.02600 IT-09
x4=0.16700 1T-10 x4=0.14500 IT-10
£5=0.05000 IT-10 x5=0.05000 IT-10
X6=0.05000 1T-10 R0 119
Zmax = 424
x1=0.12600 HHE
x1=0.02400 IT-08
x3=0.02600 IT-09
x4=0.14800 IT-10
x5=0.05000 IT-10
x6=0.05000 IT-10
Zmax = 424
x1=0.12600 IT-08
x1=0.02400 IT-08
x3=0.02600 IT-09
x4=0.14800 IT-10
x5=0.05000 IT-10
x6=0.05000 IT-10
v
Save Print
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B TOLOP => - [Tree Graph | EHE“E'

File ‘Window Answer Run  Help

Tree Graph

D (x])
LG (xd)
E (x5)
F (x6)
C (x2)
B (x3)

File :

J10 M3.11

S5 T0LOP =» - [Equation]

B3 File ‘window Answer Run Help

Equation

|
I
Dan. Path New Dim.

Y1 BG xl+x3+xd
2 BC x2+x3
Y3 AB x3
Y4 D xl+x2
Y5 EF x5+x6
Y6 FG x6
Objective :Max Z = x]+x2+x3+xd+xS+x6
Subject to :
xl+x3+x4 == 0.3000
x2+x3 == 0.0500
x3 == 0.1500
x1+x2 == 0.1500
x5+x6 == 0.1000
x6 == 0.1200
x1 == 0.0360
x2 == 0.0165
x3 == 0.0165
x4 == 0.0230
x5 == (0195
X6 == 0.0195
Save ‘ Print
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Feasible Solutions

Zmax = .438 A
x1=0.10000 IT-10 b
x2=0.08400 IT-10
x3=0.03000 IT-08
x4=0.03500 IT-10
x5=0.08900 IT-10
x6=0.03100 IT-09
x7=0.02700 IT-10
x8=0.04200 IT-10
Zmax = 438

x1=0.10000 IT-09
x2=0.08400 IT-10
x3=0.03000 IT-08
x4=0.03500 IT-10
x5=0.08900 IT-10
x6=0.03100 IT-09
x7=0.02700 IT-10
x8=0.04200 IT-10
Zmax = 438

x1=0.10000 IT-08
x2=0.08400 IT-10

Save Print

File 29/3/2666 | 1.08
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L TOLOP => - [One Best Solution] 0 TOLOP =>» - [Feasible Solutions]

B3 File ‘Window Answer Run Help B3 File Window Answer Run Help
One Best Sohition Feasible Solutions
[Zmax = 461 !k‘mnx =438 A
x1=0.10000 IT-10 xXi=5. 16500 IT-i6
x2=0.09550 IT-10 x2=0.08400 IT-10
x3=0,03000 IT-08 x3=0.03000 IT-08
x4=0.03500 IT-10 x4=0.03500 IT-10
x5=0.10050 IT-10 x5=0.08900 IT-10
x6=0.01950 IT-08 x6=0.03100 IT-09
x7=0.03850 IT-10 x7=0.02700 IT-10
x5=0.04200 IT-10 x8=0.04200 IT-10

xi=0, 16060 IT-0%
x2=0.08400 IT-10
x3=0.03000 IT-08
x4=0.03500 IT-10
x5=0.08900 IT-10
x6=0.03100 IT-09
x7=0.02700 IT-10
x8=0.04200 IT-10
Zmax = 438

x1=0.10000 IT-08
x2=0.08400 IT-10

Save Print Save Print
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55 TOLOP => - [Tree Graph ]

File ‘Window Answer Run  Help

Tree Graph

B (x1)
C(x2)

D (x3)
1(xd)

E (x5)

F (x6)

H (x8)

G @ED

File:

=h.

JUN M3.18



53 TOLOP => - [Equation]

B3+ File Window Answer Run Help

Equation
l A
Dim. Path New Dim.
Y1 AF xd+x6
2 CF x2+xd+x6
Y3 FG xb+xT+Hx8
Y4 GH x7
Y5 HI x8
Y6 EF x5+x6
Y7 CD x3
Y8 AR xl
Objective :Max Z = x1+x2+x3+xd+xS+x6+x7+x8
Subject to :
xd+x6 == 0.2000
x2+xd+x6 == 0.1500
x6+xT+x8 == 0.1000
x7 == 0.0500
x8 == 0.0500
x5+x6 == 0.1200
x3 == 0.0300
xl == 0.1000
xl == 0.0270
x2 == 0.0195
x3 == 00195
x4 == 0.0135
x5 == 0.0165
x6 == 00195
x7 == 0.0090
x8 == 0.0165 I
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518m31J51n53 (Program Listings)



Variable

Public Tstart As Date
Public Tstop As Date

Public TypeOfUpDn As Integer
Public CurrentDim As Integer

Public total loop count As Double
Public Create Loop of IT As Integer
Public Max It change As Long
Public One loop Sdata As String

Public Zmax value As String
Public X before, X Afier As String

Public XTree() As TreeNode
Public YTree() As TreeNode
Public Type TreeNode

Fr As String

Name As String

To As String

Dim As Single

Tol As Single
End Type

Public Array_Y() As String

Public Array All Loop() As String
Public Array String Loop() As Integer
Public ArrayCal() As String

Public ArrayRatio() As String

Public ArrayAnswer() As String

Public Num_of" Basic As Integer
Public Num_of Slack As Integer
Public Num_of Nonbasic As Integer

Main Module

Private Sub MDIForm Load()
frmScreen.Show
frmScreen. WindowState = 2
Me. Window State = 2
frmMain.Caption = "TOLOP == "
CurrentDim = 2
Call frmTablelT.show it table
Call frmTableIT.Hide

End Sub




Private Sub mnuEquation Click()
frmEquation.Show
frmEquation. WindowState = 2

End Sub

Private Sub mnuExit Click()
Unload Me
End Sub

Private Sub mnuFeasibleSolution Click()
frmFeasibleSolution.Show
frmFeasibleSolution. WindowState = 2

End Sub

Private Sub mnuNew Click()
Call frmInputData.clear dia to_initial
frmInputDim. WindowState = 2

End Sub

Private Sub mnuOneBestSolution_Click()
frmOneBestSol.Show
frmOneBestSol. WindowState = 2

End Sub

Private Sub mnuOpen_Click()

frmInputData. TV Nodes.Clear
frmInputData. TV2 Nodes.Clear
frmEquation.txtEquation. Text = "
frmFeasibleSolution.txtFeasibleSol. Text = "
frimOneBestSol.txtOneBest. Text = ""
Call frmInputData.clear dia to_initial
Call frmInputData.read from text file
frmInputData. WindowState = 2

End Sub

Private Sub mnuPrintEquation_Click()
Call frmEquation.PrintEQ
End Sub

Private Sub mnuPrintForm_Click()
PrintForm frmMain. ActiveForm
End Sub

Private Sub mnuPrintFS Click()
Call frmFeasibleSolution. PrintFS
End Sub

Private Sub mnuPrintOB_Click()
Call frmOneBestSol. PrintOB




End Sub

Private Sub mnuRun_Click()
Call frmInputDim.Show

frmScreen. Hide

End Sub

Private Sub mnuSaveAs Click()
Call frmInputData.show save data
End Sub

Sub PrintForm(x As Form)
Dim BeginPage. EndPage, NumCopies, i
On Error Resume Next

With cdPrintAll
CancelError = True
ShowPrinter
If Not cancel Then
If Err.Number = 0 Then
BeginPage = .FromPage
EndPage = . ToPage
NumCopies = .Copies
Fori=1 To NumCopies
Printer.FontBold = .FontBold
Printer.Fontltalic = .FontItalic
Printer.FontSize = .FontSize
Printer.FontStrikethru = . FontStrikethru
Printer.FontUnderline = .FontUnderline
Printer.Orientation = vbPRORLandscape 'Wider than tall
x.PrintForm
Printer.EndDoc¢
Next i
End If
End If
End With
End Sub

Input Module

Private Sub emdOK_Click()

If (Val(txtDimension. Text) == 3) And (Val(txtDimension. Text) <= 20) Then
Call frmInputData.clear dia to_initial
CurrentDim = Val(txtDimension. Text)
frmInputData. WindowState = 2
Call frmInputData. DrawForm
Call frmInputData.show it _initial

Else
MsgBox "Your number must between 3 To 20, Please try again.”




End If
End Sub

Sub DrawForm()

Dim iCount As Integer

Dim lineLevel As Integer

Dim LineStart As Integer

Dim LineHight As Integer

LineStart = 1b1Y(0).Top ' 1020

LineHight = 390

cbProcess(0). ListIndex = 0

For iCount = 1 To CurrentDim - 1

Load IblY (iCount)
Load YFrom(iCount)
Load YTo(iCount)
Load Y Basic(iCount)
Load YTol{(iCount)
Load IbIX(iCount)
Load XFrom(iCount)
Load XTo(iCount)
Load cbProcess(iCount)
cbProcess(iCount). AddItem "lw (Shaping)”

cbProcess(iCount). AddItem "wi(Dill)"
cbhProcess(iCount). AddItem "1 (Reaming)"
cbProcess(iCount). AddItem "ia(Milling)"
cbProcess(iCount). AddItem "nds( Turret)"
cbProcess(iCount). AddItem "damis (Grinding)"
cbProcess(iCount).ListIndex = 0

Load Data_It(iCount)

Load IbIEqua(iCount)

Load It No(iCount)

lineLevel = LineStart + (LineHight * iCount)

IblY (iCount). Top = lineLevel

IbIY (iCount).Caption = "Y" & iCount + 1
IblY (iCount). Visible = True
YFrom(iCount). Top = lineLevel
YFrom(iCount). Visible = True
YTo(iCount). Top = lineLevel

Y To(iCount). Visible = True
YBasic(iCount). Top = lineLevel

Y Basic(iCount). Visible = True
YTol(iCount). Top = lineLevel
YTol(iCount).Visible = True
cbProcess(iCount). Top = lineLevel
cbProcess(iCount). Visible = True




IbIX(iCount). Top = lineLevel
IbIX(iCount).Caption = "X" & iCount + 1
IbIX(iCount). Visible = True
XFrom(iCount). Top = lineLevel
XFrom(iCount). Visible = True
XTo(iCount). Top = lineLevel
XTo(iCount). Visible = True

Data_It(iCount). Top = lineLevel
Data It(iCount).Visible = True

IbIEqua(iCount). Top = lineLevel
IblEqua(iCount). Visible = True

It No(iCount).Top = lineLevel
It No(iCount).Visible = True
Next iCount
lineLevel = LineStart + (LineHight * CurrentDim) + XTo(0).Height
Picturel. Top = lineLevel
frmInputData. TV 1.Nodes.Clear
frmInputData. TV2.Nodes.Clear
frmInputData. TV1.Nodes.Add , , "A", "A"
frmInputData. TV2.Nodes.Add , , "A", "A"
Listl.Clear
End Sub

Sub SaveFile(fname As String)
Dim iCount As Integer
Open fhame For OQutput As #1
Print #1., CurrentDim
For iCount = 0 To CurrentDim - 1
Print #1, "Y" & 1Count + 1 & "." & YFrom(iCount). Text & "," &
YTo(iCount). Text & "." & YBasic(iCount). Text & "." & YTol(iCount). Text
&"" & "X" & i1Count + 1 & "." & XFrom(iCount). Text & "." &
XNTo(iCount). Text & "." & cbProcess(iCount).ListIndex
Next iCount
MsgBox "Data save to " & fname
Close #1
End Sub

Sub read from text file()
Dim cancel As Boolean
On Error GoTo ErrHandler
cancel = False
cdFilePath.FileName = App.Path & "\*.txt"
cdFilePath.Filter = "Text Documents(*.txt) *.txt"
cdFilePath.ShowOpen
cdFilePath.CancelError = True
txtAnswer. Text =""
If Not cancel Then




Call load old data
Call DrawForm
Call show old data

End If
Exit Sub
ErrHandler:

If Err.Number = cdlCancel Then
cancel = True
Resume Next

End If

End Sub

Sub load old data()
Dim iCount As Integer
Dim datline As String
Dim fname As String
fname = cdFilePath.FileName
iCount = 0
Open thame For Input As #1
Line Input #1, datline
CurrentDim = Val(datline)
Close #1
End Sub

Sub show old_data()

Dim iCount As Integer

Dim datline As String

Dim txtArr() As String

Dim fname As String

fhame = cdFilePath.FileName

iCount = 0

Open fname For Input As #1
Line Input #1, datline
CurrentDim = Val(datline)
frmInputDim.txtDimension = CurrentDim

Do While Not EOF(1)
Line Input #1, datline
txtArr = Split(datline, ",")
NFrom(iCount) = txtArr(6)
XTo(iCount) = txtArr(7)
YFrom(iCount) = txtArr(1)
Y To(iCount) = txtArr(2)
YBasic(iCount) = txtArr(3)
YTol(iCount) = Val(txtArr(4))
cbProcess(iCount).ListIndex = Val(txtArm(8))
iCount = iCount + 1

Loop

Close #
End Sub




Private Sub Form_Load()
frmShowTree. TV2. Width = frmShowTree. Width - 1000
frmShowTree. TV2.Height = frmShowTree. Height - 1000
Me.Move (frmShowTree. Width - frmShowTree. TV2. Width) / 2, (frmShow Tree.Height -
frmShowTree. TV2.Height) / 2
End Sub

Sub show it _initial()
Dim i, Col it, Row it As Integer
For i =0 To frmInputData.lt No.Count - 1
If cbProcess(i). Listindex = 0 Then frmInputData.lt No(i) = "IT-09"
If cbProcess(i).Listindex = 1 Then frmInputData.It No(i) = "IT-10"
If cbProcess(i).ListIndex = 2 Then frmInputData.lt No(i) = "IT-06"
If cbProcess(i). Listindex = 3 Then frmInputData. It No(i) = "IT-08"
If cbProcess(i).ListIndex = 4 Then frmInputData.It No(i) = "IT-08"
If cbProcess(i). Listindex = 5 Then frmInputData.It No(i) = "IT-04"
Col it = Val(Mid{frmInputData.It No(i), 4)) + 2
Row it = frmSimplexMethod.getIT Row(Val(frmInputData.Y Basic(i). Text))
If Row_it <=0 Then
frmInputData.Data_It(i). Text = frmTableI T.MSH tablelT.TextMatrix(Row it,Val(Col it))
End If
Nexti
End Sub

Private Sub cbProcess Click(Index As Integer)
Call show it initial
End Sub

Function check blank table() As String
Dim i As Integer
Dim B As Boolean
Dim cancel As Boolean

fB = True
Fori= 0 To YFrom.Count - 1
If (IsNumerie( Y From(i). Text) Or YFrom(i). Text = ") Then
MsgBox "Input String only"
fB = False
YFrom(i).SetFocus
GoTo exit_loop
End If
If (IsNumeric(Y To(i). Text) Or YTo(i). Text = "") Then
MsgBox "Input String only"
fB = False
YTo(i).SetFocus
GoTo exit_loop
End If
If (Not IsNumeric(Y Basic(i). Text)) Then
MsgBox "Data All Must is Numeric only”




fB = False
Y Basic{1).SetFocus
GoTo exit_loop

End If

If (Not IsNumeric(Y Tol(i). Text)) Then
MsgBox "Data All Must is Numeric only”
fB = False
YTol(i).SetFocus
GoTo exit_loop

End If

If (IsNumeric(XFrom(i). Text) Or XFrom(i). Text = "") Then
MsgBox "Input String only"
fB = False
NFrom{1).8etFocus
GoTo exit_loop

End If

If (IsNumeric(XTo(i). Text) Or XTo(i). Text = "") Then
MsgBox "Input String only"
fB = False
NTo(i).SetFocus
GoTo exit_loop

End If

Next i

exit_loop:
If fB = True Then
check blank table ="1"
Else
check blank table ="-1"
End If
End Function

Private Sub cmdBack Click()
Call clear dia to_initial
frmInputDim. WindowState = 2
End Sub

Private Sub emdSolve Click()
CurrentDim = Val(frmInputDim.txtDimension)
txtAnswer. Text =""
frmFeasibleSolution. Hide
frmOneBestSol.Hide
X_After=10
Zmax_value =
frmProcess.Move (Screen. Width - frmProcess. Width) / 2, (Screen.Height - frmProcess. Height) / 2
Tstart = Now
frmInputData. TV1.Nodes.Clear
frmInputData. TV2.Nodes.Clear
If check blank table = 1 Then
frmInputData. TV1.Nodes.Clear




frmInputData. TV2.Nodes.Clear
frmInputData. TV1.Nodes. Add , , "A", "A"
frmInputData. TV2.Nodes.Add , , "A", "A"
frmInputData.Listl.Clear
frmShowTree. TV2.Nodes.Clear
frmShowTree. TV2. Nodes. Add ., "A", "A"
Call frmInputData.create_tree_file
Create Loop of IT=0
frmProcess.ProgressBarl. Value = 0
frmProcess.Caption = "Process"
frmProcess.Show
Call frmEquation.create initial equation
Call frmSimplexMethod.create msgrid
Call frmTablelIT.save total loop
Call frmTablelT.cal save total loop
Tstart = Now
End If
End Sub

Sub show_save data()
Dim cancel As Boolean
On Error GoTo ErrHandler
cancel = False
If check blank table ="1" Then
cdFilePath, Filter = "Text Documents(* txt)[*.txt"
cdFilePath.ShowSave
cdFilePath.Cancel Error = True
If Not cancel Then
frmMain.sbrStatus. Panels("Status"). Text = cdFilePath.FileName
SaveFile cdFilePath.FileName
End If
End If
Exit Sub
ErrHandler:
If Err.Number = cdiCancel Then
cancel = True
Resume Next
End If
End Sub

Private Sub emdSave Click()
Call show save data
End Sub

Private Sub emdShowTree Click()
frmShowTree.Show
frmShowTree. WindowState = 2

End Sub

Sub clear dia_to mitial()




Dim iCount As Integer
If (frmInputData. IblY .Count = 1) Then
For iCount = 1 To CurrentDim - 1
Unload frmInputData.lbl Y (iCount)
Unload frmInputData. Y From(iCount)
Unload frmInputData. Y To(iCount)
Unload frmInputData. Y Basic(iCount)
Unload frmInputData. Y Tol(iCount)
Unload frmInputData.lblX(iCount)
Unload frmInputData. XFrom(iCount)
Unload frmInputData. XTo(iCount)
Unload frmInputData.cbProcess(iCount)
Unload frmInputData.Data_It(iCount)
Unload frmInputData.lblEqua(iCount)
Unload frmInputData.It No(iCount)
Next iCount

End If

iCount = 0

frmInputData.Y From(iCount). Text = ""

frmInputData. Y To(iCount). Text =""

frmInputData. Y Basic(iCount). Text = ""

frmInputData. Y Tol(iCount). Text = ""

frmInputData. XFrom(iCount). Text = ""

frmInputData. XTo(iCount). Text = ""

frmInputData.cbProcess(iCount). ListIndex = 0

frmInputData.Data_It(iCount). Text = ""

frmInputData.lt No(iCount). Text = ""

End Sub

Tree graph Module

Sub create tree file()
Dim iCount As Integer
Dim datline As String
Dim txtArr() As String

iCount = 0
Open cdFilePath.FileName For Input As #1
Line Input #1, datline
CurrentDim = Val(datline)
Do While Not EOF(1)
Line Input #1, datline
txtArr = Split(datline, ".")
Listl. AddItem txtArr(6) & txtArm(7) & txtArr(3)
ReDim Preserve Y Tree(iCount)
ReDim Preserve XTree(iCount)

XTree(iCount). Name = txtArm(3)




XTree(iCount).Fr = txtArr(6)
NTree(iCount). To = txtArr(7)

Y Tree(iCount). Name = txtArr(0)
Y Tree(iCount).Fr = txtArr(1)
YTree(iCount). To = txtArr(2)
Y Tree(iCount).Dim = txt Arr(3)
Y Tree(iCount). Tol = Val(txtArm(4))
iCount = iCount + 1
Loop

Close #1

ProcessTV

Expand All'TV1

Expand All TV2

Expand All frmShowTree. TV2

End Sub

Private Sub ProcessTV()
Dim i As Integer
List3.Clear
Do While List].ListCount = 0
For1=0 To Listl.ListCount - 1
If AddTree(Left(Listl.List(i), 1), Mid(List1.List(i), 2. 1), LCase(Trim(Mid(List1.List(i).
3))) = False Then List3. AddItem List1.List(1)
Next i
Listl.Clear
NodeCheck
Loop
End Sub

Private Function AddTree(myParent As String, myChild As String, myName As String) As Boolean
On Error GoTo ErrAddTree
Dim tmp As String
Dim i As Integer

If TV1.Nodes.Count > 1 Then
List2.Clear
Fori=1 To TVI1.Nodes.Count
List2. AddItem TV1.Nodes(i).Key
Nexti
List2. Text = myParent
If List2. Listindex = -1 Then
tmp = myParent
myParent = myChild
myChild = tmp
End If
End If

TV1.Nodes.Add myParent, tvwChild, myChild, myName
TV2.Nodes.Add myParent, tvwChild, myChild, myChild & " (" & myName & ")"




frmShowTree. TV2.Nodes. Add myParent, tvwChild, myChild, myChild & *

myName & ")"
AddTree = True
Exit Function

ErrAddTree:
AddTree = False
Exit Function
End Function

Private Sub NodeCheck()
Dim i As Integer
If List3.ListCount = 0 Then
For1=0 To List3.ListCount - 1
List1.AddItem List3.List(i)
Nexti
List3.Clear
End If
End Sub

Function GetRoot(FromNode As String, ToNode As String) As String
Dim FromStr As String
Dim ToStr As String
Dim SumStr As String
Dim CutPos As Integer

From8tr = TV1.Nodes(FromNode).FullPath
ToStr = TV1.Nodes(ToNode).FullPath
CutPos = InStr{FromStr, "+"
If CutPos <= 0 Then

FromStr = Mid(FromStr, CutPos)
Else

FromStr =
End If
CutPos = InStr(ToStr, "+")
If CutPos <> 0 Then

ToStr = Mid(ToStr, CutPos)
Else

ToStr=""
End If

List4.Clear
AddTraceR oot FromStr
AddTraceRoot ToStr
SumStr =""
For CutPos = 0 To List4.ListCount - 1
SumStr = SumStr & "+" & List4.List(CutPos)
Next CutPos
SumStr = Mid(Sum§tr, 2)
GetRoot = SumStr

(" &




End Function

Private Sub AddTraceRoot(txtINP As String)
Dim i As Integer
Dim txtSplit() As String
txtSplit = Split(txtINP, "+")
If UBound(txtSplit) = 0 Then
For i = 0 To UBound(txtSplit)
List4. Text = txtSplit(i)
If List4. ListIndex == 0 Then
List4. Removeltem (List4. ListIndex)
Else
If Trim(txtSplit(i)) <= "" Then List4. AddItem txtSplit(i)
End If
Next i
End If
End Sub

Private Sub Expand All(myTV As TreeView)
Dim i As Integer
Fori=0 To myTV.Nodes.Count - 1
myTV.Nodes.Item(i + 1).Expanded = True
Next i
End Sub

IT No data base Module

Private Sub Modify grid MSH tableIT()
Dim i As Integer
With frmTableIT.MSH _tableIT
.ColWidth(0) = 600
.ColWidth(1) = 600
.ColWidth(2) = 600
Fori=1To 18
ColWidth(i + 2) = 650
TextMatrix(0, i+ 2) ="IT-" & i
Next i
TextMatrix(0, 1) = "From"
TextMatrix(0, 2) =" To"
End With
End Sub

Sub show it table()
Dim i
Modify_grid MSH_tableIT
i=1
Open App.Path & "itnumber.tab" For Input As #1
Do While Not EOF(1)
Line Input #1, datline




datline = Trim(datline)
If Left(datline, 2) <>"/
txtArr = Split(datline, ",
frmTableIT.MSH_tableIT. TextMatrix(i, 0) =1 'MSHFlexGrid1.Rows — 1
frmTableIT.MSH tableIT. TextMatrix(i, 1) = Val(txtArr(0))
frmTableIT.MSH _tableIT. TextMatrix(i, 2) = Val(txtArr(1))
frmTableIT.MSH_tableIT. TextMatrix(i. 3) = Format(Val(txtArr(2)). "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i, 4) = Format(Val(txtArr(3)), "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 5) = Format(Val(txtArr(4)), "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 6) = Format(Val(txtArr(5)), "#0.0000")
frmTableIT.MSH _tablelT. TextMatrix(i, 7) = Format(Val(txtArr(6)), "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i. 8) = Format(Val(txt Arr(7)). "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 9) = Format(Val(txtArr(8)). "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i, 10) = Format(Val(txtArr(9)), "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i, 11) = Format(Val(txtArr(10)), "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 12) = Format(Val(txtArr(11)), "#0.0000")
frmTableIT.MSH _tablelT. TextMatrix(i, 13) = Format(Val(txtArr(12)), "#0.0000")
frmTableIT.MSH _tableIT. TextMatrix(i, 14) = Format(Val(txtArr(13)), "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 15) = Format(Val(txtArr(14)), "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i, 16) = Format(Val(txtArr(15)), "#0.0000")
frmTableIT.MSH_tableIT. TextMatrix(i, 17) = Format({Val(txtArr(16)), "#0.0000")
frmTableIT.MSH tableIT. TextMatrix(i, 18) = Format(Val(txtArr(17)), "#0.0000")
frmTableIT.MSH _tablelT. TextMatrix(i, 19) = Format(Val(txtArr(18)), "#0.0000")
frmTableIT.MSH _tableIT. TextMatrix(i, 20) = Format(Val(txtArr(19)). "#0.0000")
i=i+1
End If
Loop
Close #1
End Sub

Optimization Module

Sub create_msgrid()
Dim i, j. m, n, k As Integer
Dim tmpString As String
Num_of Basic =0
Num_of Slack =0
For i =0 To UBound(Y Tree)
Num_of Basic = Num_of Basic + 1
Num_of Slack = Num_of Slack + 1
Nexti

For 1 =0 To UBound(Y Tree)
Num_of Basic = Num_of Basic + 1
Num_of Slack = Num_of Slack + 2
Next i

Num_of Nonbasic =i
ReDim ArrayCal(Num_of Basic + 2, Num_of Nonbasic + Num_of Slack + 2)




ReDim ArrayAnswer(Num_of Basic + 2, 2)
ReDim ArrayRatio(Num_of Basic + 2)

frmSimplexMethod. MSH_Solution.Clear

frmSimplexMethod MSH Solution.Rows = Num_of Basic + 2
frmSimplexMethod. MSH Solution.Cols = Num_of Nonbasic + Num of Slack +2 +1
frmSimplexMethod. MSH_Solution.Height = frmSimplexMethod.Height - 100
frmSimplexMethod. MSHFlex Answer.Rows = Val(frmInputDim.txtDimension. Text) + 1
frmSimplexMethod. MSHFlexAnswer.Cols = 3

For i =1 To Val(frmInputDim.txtDimension. Text)
frmSimplexMethod. MSHFlex Answer. TextMatrix(i, 0) ="x" & 1'0
Next i

With frmSimplexMethod. MSH_Solution
.ColWidth(0) = 500
Fori=1 To frmSimplexMethod. MSH Solution.Cols - 3
.ColWidth(1) = (.Width - 3000) / (frmSimplexMethod. MSH_Solution.Cols)
Next i
End With

With frmSimplexMethod. MSH_Solution
Fori=1 To frmSimplexMethod. MSH Solution.Cols - 1
.Col Alignment(i) = 4
Next i
End With

For1=0To Num of Basic + 1
For j =0 To Num_of Nonbasic + Num of Slack + 1
frmSimplexMethod. MSH_Solution. TextMatrix(i. j) =""
Next
Nexti

frmSimplexMethod. MSH Solution. TextMatrix(0. 0) =""
frmSimplexMethod. MSH _Solution. TextMatrix(1. 0) ="2"
frmSimplexMethod. MSH_Solution. TextMatrix(1, Num_of Nonbasic + Num_of Slack + 1) =0

For i = 0 To UBound(XTree)
frmSimplexMethod. MSH_Solution. TextMatrix(0. 1 + 1) = LCase(XTree(i). Name)
Next i
j=i+l
Fori=0 To Num of Slack- 1
frmSimplexMethod. MSH_ Solution. TextMatrix(0, j) ="S" & 1 + 1
i=j+1
Nexti
frmSimplexMethod. MSH_Solution. TextMatrix(0. Num_of Nonbasic + Num_of Slack + 1) = "Solution"
frmSimplexMethod MSH_Solution. TextMatrix(0, Num_of Nonbasic + Num of Slack + 2) = "Ratio"




For i =0 To UBound(XTree)
frmSimplexMethod. MSH_Solution. TextMatrix(1, i + 1) = -1
Next i

———————————— Add Equation <=
For i =0 To UBound(Y Tree)
tmpString = frmInputData. GetRoot(Y Tree(1).Fr. YTree(i). To)
frmSimplexMethod. MSH_Solution. TextMatrix(i + 2, Num_of Nonbasic + Num_of Slack
# 1) = Format(Y Tree(i). Tol, "0.0000")
frmSimplexMethod. MSH_Solution. TextMatrix(i + 2, Num_of Nonbasic +i+1)="1"
frmSimplexMethod MSH_Solution. TextMatrix(i + 2, 0) ="8" & i+ 1
m=0
Do
m = InStr(m + 1, tmpString, "x"
n = InStr(m + 2, tmpString, "+")
If m And n Then
k = Val(Mid$(tmpString, m + 1, n-m - 1))
frmSimplexMethod. MSH Solution. TextMatrix(i + 2, k) =1

m=n
Else
If m Then

k = Val(Mid$(tmpString, m + 1, Len(tmpString) - m})
frmSimplexMethod. MSH Solution. TextMatrix(i + 2, k) = 1

End If
End If
Loop While m
Next i
s end unitl —ceemememmeeee S
j=i

For i = 0 To UBound(Y Tree)
tmpString = LCase(XTree(i).Name)
frmSimplexMethod. MSH _Solution. TextMatrix(i + 2 + j.Num_of Nonbasic +i+ 1 +j)="-1"
frmSimplexMethod MSH_Solution. TextMatrix(i + 2 + j, Num_of Nonbasic+1+ 1 +j+
Num_of Nonbasic) ="1"
frmSimplexMethod. MSH_Solution. TextMatrix(i +2 +j. ) ="8" & i+ 1 +j
m=0
Do
m = InStr(m + 1, tmpString, "x")
n = InStr{m + 2, tmpString, "+")
If m And n Then
k = Val(Mid$(tmpString. m + l.n-m - 1))
frmSimplexMethod. MSH Solution. TextMatrix(i +2 +j, k)= 1

m=n
Else
If m Then

k = Val(MidS(tmpString, m + 1, Len(tmpString) - m})
frmSimplexMethod. MSH Solution. TextMatrix(i + 2 + . k) =1
End If
End If
Loop While m
Nexti




Call add IT No
End Sub

Sub add IT No()
Dim i. Col it, Row it As Integer
Fori=0 To CurrentDim - 1
Col_it = Val(Mid(frmInputData.It No(i). 4)) + 2
Row it = getlT Row(Val(frmInputData.Y Basic(i). Text))
frmInputData.Data_It(i). Text = frmTableIT.MSH tableIT. TextMatrix(Row it, Val(Col it))

frmSimplexMethod. MSH_Solution. TextMatrix(i + 2 + Num_of Nonbasic,
Num_of Nonbasic + Num_of Slack + 1) = frmInputData.Data_ It(i). Text

frmSimplexMethod MSHFlex Answer. TextMatrix(i + 1, 1) ="0"
Next i
End Sub

Function getIT Row(BasicSizes As Integer) As String
Dim ix As Integer
Dim row_no As Integer
row no =0
For ix = 0 To frmTableIT. MSH tableIT Rows - 2
If Val(frmTableIT.MSH _tableIT. TextMatrix(ix + 1, 2)) < BasicSizes Then
row no =ix +2
End If
Next ix
getlT _Row =row _no
End Function

Function check x() As String

Dim data_value, data_x, data_table, tmpString As String
Dim n, m As Integer

Dim ixx As Integer

Dim xcount As Integer

check x="1"

xcount = 0

Forn =2 To (Num_of Basic + 1)
tmpString = frmSimplexMethod MSH_Solution. TextMatrix(n, 0)
m=0
m = InStr(tmpString, "x")
If m Then
xcount = xcount + 1
data_value = Val(Mid(tmpString, 2}))
ixx = Val(data_value)

data_x = Val(frmInputData.Data_It(Val(data value) - 1))

data_table = Val(frmSimplexMethod MSH Solution. TextMatrix(n,
Num_of Nonbasic + Num_of Slack + 1))




frmSimplexMethod. MSHFlex Answer. TextMatrix(ixx, 1) = data_table

frmSimplexMethod. MSHFlex Answer. TextMatrix(0, 1)
frmSimplexMethod. MSH_Solution. TextMatrix(1.Num_of Nonbasic+Num_of Slack+ 1)

If (Val(data table) < Val(data x)) Then
check_x="-1"
Exit Function
End If
End If
Nextn
N After = xcount
check x="1"
End Function

Function find solution_step() As String
Dimi. j. m, k, ¢, col min, row min, mul 1, pivot num As Integer
If (check x ="-1") Then
find solution_step = "-2"
Exit Function

End If

c=0
Forj=1To (Num of Nonbasic + Num of Slack)
k = Val(frmSimplexMethod MSH_Solution. TextMatrix(1, j))
If (k < ¢) Then
c=k
col min=]j
End If
Next

If Val(c) == 0 Then
find solution step ="-1"
Exit Function

End If

Fori=1To (Num of Basic+1)
frmSimplexMethod. MSH_Solution. TextMatrix(i, Num_of Nonbasic + Num_of Slack + 2)="?"
Next i

Fori=2 To (Num_of Basic + 1)
k = Val(frmSimplexMethod. MSH Solution. TextMatrix(i, col min})
If k = 0 Then
frmSimplexMethod. MSH_Solution. TextMatrix(i, Num_of Nonbasic + Num_of Slack + 2) =
Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, Num_of Nonbasic + Num_of Slack + 1))/ k
Else
frmSimplexMethod. MSH Solution. TextMatrix(i, Num of Nonbasic + Num_of Slack +2)="?"
End If
Next i
k=0




m = 999999
row_min =0

Fori1=2 To (Num_of Basic + 1)
If frmSimplexMethod MSH_Solution. TextMatrix(i. Num_of Nonbasic + Num_of Slack +2)
<>"7" Then
k = Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, Num_of Nonbasic +
Num_of Slack + 2))
If k <m Then
m=k
row_min =i
End If
End If
Next i

If m <= 0 Then
pivot num = Val(frmSimplexMethod. MSH_Solution. TextMatrix(row min, col min})
Forj=1To (Num of Nonbasic + Num of Slack + 1)
frmSimplexMethod. MSH Solution. TextMatrix(row min, j) =
Val(frmSimplexMethod. MSH_Solution. TextMatrix(row_min, j)) / pivot_num
Nextj
Else
End If

Fori=1 To (Num_ of Basic+ 1)
If i <= row_min Then
If Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, col_min)) < 0 Then
mul 1= Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, col min)) * -1
For j=1 To (Num_of Nonbasic + Num_ of Slack + 1)
frmSimplexMethod. MSH_Solution. TextMatrix(i. j)
=Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, j))
tVal(frmSimplexMethod MSH_Solution. TextMatrix(row_min, j)) * mul 1
Nextj
Else:
If Val(frmSimplexMethod MSH_ Solution. TextMatrix(i, col min)) = 0 Then
mul 1 = Val(frmSimplexMethod. MSH Solution. TextMatrix(i, col min})
For j=1To (Num_of Nonbasic + Num_of Slack + 1)
frmSimplexMethod. MSH_Solution. TextMatrix(i, )
=Val(frmSimplexMethod. MSH_Solution. TextMatrix(i, j))
-Val(frmSimplexMethod. MSH_Solution. TextMatrix(row min, j)) * mul 1
Next j
End If
End If
End If
Next1

frmSimplexMethod. MSH Solution. TextMatrix(row min, 0) =
frmSimplexMethod. MSH Solution. TextMatrix(0. col min)
find solution_step ="1"

End Function




Sub show_answer()

Dim str_ans, str_ans1 As String
Dim Max_7 As String

Dim i As Integer

str_ans ="

str_ansl =
strans =str_ans & "Zmax =" & frmSimplexMethod MSHFlex Answer. TextMatrix(0, 1) & vbCrLf
Max 7 = (frmSimplexMethod MSHFlex Answer. TextMatrix(0, 1))

Fori=1 To CurrentDim
stransl = str_ansl & frmSimplexMethod MSHFlexAnswer. TextMatrix(i, 0) & "=" &
Format(frmSimplexMethod. MSHFlexAnswer. TextMatrix(i, 1), "#0.00000") & vbTab &
vbTab & frmInputData.It No(i- 1) & vbCrLf

Next i

frmFeasibleSolution.txtFeasibleSol. Text = frmFeasibleSolution.txtFeasibleSol. Text & str_ans & str ans1 &
R iR Rt &Y I

If Val(Max_7) = Val(Zmax_value) Then
Zmax value = Max 7
frmInputData.txtAnswer = str_ans & str_ansl
frmOneBestSol.txtOneBest = frmInputData.txt Answer. Text
End If
End Sub

Sub show _answer beforel()

Dim str_ans, str_ansl As String

Dim Max 7 As String

Dim i As Integer

str_ans ="

str_ans] =""

str_ans = str_ans & "Zmax =" & fimSimplexMethod MSHFlexAnswer. TextMatrix((}, 2) & vbCrLf

Max Z = (frmSimplexMethod MSHFlex Answer. TextMatrix(0, 2))

For i =1 To CurrentDim
str ansl = str_ansl & frmSimplexMethod. MSHFlexAnswer. TextMatrix(i, 0) & "=" &
Format(frmSimplexMethod MSHFlexAnswer. TextMatrix(i, 2), "#0.00000") & vbTab &
frmInputData.lt No(i- 1) & vbCrLf

Next i

frmFeasibleSolution.txtFeasibleSol. Text = frmFeasibleSolution.txtFeasibleSol. Text & str_ans & str ans1 &
L——F P o’

If Val(Max_7) = Val(Zmax_value) Then
Zmax_value = Max 7,
frmInputData.txtAnswer = str_ans & str_ans1
frmOneBestSol.txtOneBest = frmInputData.txt Answer. Text
End If
End Sub




Function check all x zero ornot() As String
Dim xString As String
xString = "1"
Fori=1 To Val(frmInputDim.txtDimension. Text)
If Val(frmSimplexMethod MSHFlexAnswer. TextMatrix(i, 1)) = 0 Then
sString ="0"
End If
Next1
check all x zero ornot = xString
End Function

Function check answer before() As Integer
Dim 1, j, jtest, jIt As Integer
jtest =1

For i =1 To Val(frmInputDim.txtDimension. Text)
7 = Val(frmSimplexMethod. MSHFlex Answer. TextMatrix(i, 2))
If j <= 0 Then
Jtest =0
End If
Nexti

If jtest = 0 Then
jtest =1
For 1 =1 To Val(frmInputDim.txtDimension. Text)
J = Val(frmSimplexMethod MSHFlex Answer. TextMatrix(i, 2))
It = Val(frmInputData.Data_It(i - 1))
If j < jIt Then
jtest =0
End If
Nexti
If jtest = 0 Then
check answer before = 1
Exit Function
End If
End If

check answer before =0
End Function

Function move answer before() As Integer
Dim i, j As Integer
Fori=1 To Val(frmInputDim.txtDimension. Text)
1 = Val(frmSimplexMethod. MSHFlex Answer. TextMatrix(i, 1))
frmSimplexMethod. MSHFlex Answer. TextMatrix(i, 2) =
frmSimplexMethod. MSHF lex Answer. TextMatrix(i, 1)
frmSimplexMethod. MSHFlex Answer. TextMatrix(0, 2) =
frmSimplexMethod. MSHFlex Answer. TextMatrix(0, 1)
frmSimplexMethod. MSHFlex Answer. TextMatrix(i, 1) = "0"




Next i
move_answer_before =0
End Function

Modification Module

Sub save total loop()
Dim i As Integer
ReDim Array All Loop(CurrentDim, 4)
ReDim Array String Loop(CurrentDim)
For i =0 To frmInputData.Y From.Count - 1
If frmInputData.cbProcess(i). ListIndex = 0 Then
Array All Loop(i, 0)=3
Array All Loop(i, 1)=9
Array_All Loop(i, 2) =10
Array All Loop(i,3)=11
End If
If frmInputData.cbProcess(i). ListIndex = 1 Then
Array All Loop(i,0)=3
Array All Loop(i, 1)= 10
Array_All Loop(i,2) =11
Array All Loop(i, 3)=12
End If
If frmInputData.cbProcess(i). ListIndex = 2 Then
Array All Loop(i,0) =3
Array All Loop(i, 1)=6
Array All Loop(i, 2)=7
Array All Loop(i,3)=8
End If
If frmInputData.cbProcess(i).ListIndex = 3 Then
Array All Loop(i, 0)=3
Array_All_Loop(i, 1) =8
Array All Loop(i.2)=9
Array All Loop(i,3)=10
End If
If frmInputData.cbProcess(i).ListIndex = 4 Then
Array All Loop(i,0)=3
Array All Loop(i, 1)=8
Array All Loop(i,2)=9
Array All Loop(i, 3)= 10
End If
If frmInputData.cbProcess(i). Listindex = 5 Then
Array All Loop(i, 0)=3
Array All Loop(i, 1)=4
Array All Loop(i, 2) =35
Array All Loop(i,3)=6
End If

' orrlaTans”
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Array String Loop(i) = Array_All Loop(i, ()
Next1
End Sub
Sub save_total loop2()
Dim i As Integer
ReDim Array All Loop(CurrentDim, 4)
ReDim Array_String Loop(CurrentDim)
For 1 =0 To frmInputData.Y From.Count - 1
If frmInputData.cbProcess(i). Listindex = 0 Then ' "nuilaTan:"
Array All Loop(i, M) =3
Array All Loop(i, 1) =11
Array_All Loop(i, 2) = 10
Array All Loop(i,3)=9
End If
If frmInputData.cbProcess(i).Listindex = 1 Then ' "nwan"
Array All Loop(i,0)=3
Array All Loop(i, 1) =12
Array All Loop(i, 2) =11
Array_All Loop(i, 3) =10
End If
If frmInputData.cbProcess(i). Listindex =2 Then ' "f"
Array All Loop(i,0)=3
Array All Loop(i, 1)=8
Array All Loop(i, 2)=7
Array All Loop(i,3)=6
End If
If frmInputData.cbProcess(i). ListIndex =3 Then ' "fa"
Array All Loop(i, 0)=3
Array_All Loop(i, 1) = 10
Array All Loop(i, 2)=9
Array All Loop(i,3)=8
End If
If frmInputData.cbProcess(i).Listindex = 4 Then ' "nas"
Array All Loop(i, 0)=3
Array All Loop(i, 1) =10
Array All Loop(i, 2)=9
Array All Loop(i,3)=8
End If
If frmInputData.cbProcess(i). ListIndex = 5 Then ' "Hostia"
Array All Loop(i, 0)=3
Array All Loop(i, 1)=6
Array All Loop(i,2)=5
Array All Loop(i,3)=4
End If
Array String Loop(i) = Array_All Loop(i, ()
Next i
End Sub




Sub change ITY()
Dim j As Double
i=0
Do While j < Val(frmInputData. Y From.Count - 1)

Array Y(j+1)=Armay Y(G+1)+1

If Array Y(j + 1) >=3 Then

If Array_ Y (frmInputData.Y From.Count - 1) == 3 Then
J = frmInputData. Y From.Count + 3 'Exit loop

Else
Array Y(j+1)=0
i=j+1
End If
Else
J = frmInputData. Y From.Count + 3 'Exit loop
End If
Loop
End Sub

Sub cal save total loop()

Dim i As Double

Dim j As Double

Dimresp data As String

Dim countxx, old countxx As Long
Dim total loop As Double

Dim Max_next loop As Double
Dim sum_total loop As Double
Dim strlnput As String

Max next loop = 3000 'initial data
sum_total loop =10

ReDim Array Y (frmInputData.YFrom.Count)

For 1= 0 To frmInputData.Y From.Count - 1
Array Y(i)=0
Nexti

Max It change =3 " frmInputData.Y From.Count
frmProcess.ProgressBarl.Max = Max [t change + 1 'cal max Number
frmProcess. ProgressBarl. Value = 0

frmProcess.Show

countxx = 0

countxx = old_countxx

total loop =0

Do While Array Y (frmInputData.Y From.Count - 1) <3
If TypeOfUpDn = 1 Then
old_countxx = old_countxx + 10
TypeOfUpDn =0
End If

If old_countxx <= countxx Then




old countxx = countxx
X After=0
X before = 0

For i = 0 To frmInputData.Y From.Count - 1
frmInputData.It No(i). Text = "IT-" & Format(Array All Loop(i, Array Y(i) +
1). "#00") 'Update data IT change

Next1

Call frmSimplexMethod.create msgrid
End If

Call frmSimplexMethod.move answer before
resp_data = frmSimplexMethod.find solution_step

If Val(resp data) = 0 Then
frmSimplexMethod. Text1. Text = Val(frmSimplexMethod. Text1. Text) + 1
Else
If Val(resp_data) = -2 Then 'IT not OK
If Val(frmSimplexMethod.check all x zero omot) = 0 Then
If frmSimplexMethod.check answer before = 0 Then
Call frmSimplexMethod.show answer beforel
countxx = countxx + 1
Array Y(0) = Array Y(0) + 1
If Array _Y(0) == 3 Then
Array Y(0)=0
Call change IT
End If
total loop = total loop + 1
sum_total loop = sum_total loop + 1
frmProcess. ProgressBarl. Value = frmProcess. ProgressBarl. Value + 1
Else:
Array Y(0) = Array Y(0) + 1
If Array_Y(0) == 3 Then
Array_Y(0)=0
countxx = countxx + 1
Call change IT
End If
total _loop = total loop + 1
sum_total loop = sum total loop + 1
frmProcess. ProgressBarl. Value = frmProcess.ProgressBarl. Value + 1
End If
End If
Else
If Val(resp data) = -1 Then
If X After < Val(frmInputDim.txtDimension. Text) Then
Call frmSimplexMethod.show answer beforel
countxx = countxx + 1
Array Y(0) = Array Y(0) + 1




If Array Y(0) >= 3 Then

Array Y(0)=10
Call change IT
End If

total loop = total loop + 1
sum_total loop = sum total loop + 1
frmProcess.ProgressBarl. Value = frmProcess.ProgressBarl. Value + 1
Else
Call frmSimplexMethod.show answer
countxx = countxx + 1
Array Y(0)= Array Y(0) + 1
If Array Y(0) == 3 Then
Array Y(0)=0
Call change IT
End If
total loop = total loop + 1
sum_total loop = sum total loop + 1
frmProcess. ProgressBarl. Value = frmProcess.ProgressBarl. Value + 1
End If
End If
End If
End If

If total loop == Max next loop Then
total loop =10
If Val(Zmax_value) = 0 Then
If MsgBox("No feasible answer dosmaidoniohi”, vbYesNo +
vbQuestion, "dww") = vbYes Then
strinput = InputBox("ldim Loop Twifidasnsdmaa®, "Loop
o " & sum_total loop & "/" & Max It change. Max next loop)
If strInput = vbNullString Then
Exit Sub
Else
Max next loop = strlnput
frmProcess. Show
End If
Else
Exit Sub
End If
MsgBox "No feasible answer at Loop”
Else
frmFeasibleSolution.Show
frmFeasibleSolution. WindowState = 2
If MsgBox("Found answer at dasmaivenioli", vbYesNo + vbQuestion, "daw") =
vbYes Then
strinput = InputBox("ldiwaw Loop Twifidesnudnaa”, "Loop g &
sum_total loop & "/" & Max It change, Max next loop)
If strlnput = vbNullString Then
Exit Sub




Else
Max_next loop = strInput
frmProcess. Show
End If
Else
Exit Sub
End If
End If
End If

Loop
Tstop = Now

If Val(Zmax_value) = 0 Then

MsgBox "No feasible answer”, vbOKOnly, "Not Found Answer"
Else

MsgBox "Found answer". vbOKOnly, "Found Answer"
End If

frmFeasibleSolution.Show

frmFeasibleSolution. WindowState = 2

frmProcess.Caption = "Time in process =" & Format(Tstart - Tstop, "hh:mm:ss")
frmProcess.Show

End Sub
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FEmaldam
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lingar programming

1. uni
Turudalan: nsdsuudanaduimivuan
- vl o
puadniiatwaue lavawizeiidadedniudos
laanlunisndanuandrsldanaduswiuven
A luuuudfInTINYesTuu wannadndudes
.- il - & o e et
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i Fa
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ffd19 9 (tolerance allocation) A4lun sl fuRuuiin
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- e ma .o . -
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{functional requirement}

duiase REnsseadsiuiawieiavas
SusIUUIENY (parts assembly) 9 dna1odfiou
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wdeafosfenuduiuisendrsreodaluumu
N9EUIUNTIEER (process plan) WAEITUA Irani 14
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wansEnlRiunINTEI AN A AR o a0
wnafdaldsunsuBadunss (linear programming

technique) Aflaglu Excel

2. msarsuaslansawls

Tugdfl 1 usaemwysauiunia sundihia
v1 fia v8 Wludfui uasid x1 g x8 udifgalng

Wawdmesnuanunaidaouudag

msafueMuFuiuivasauaaaiauves
fagauiuazifgalndendonisadians awlaf
Fmdudalnidunanluntsimuaaruiuiut lay
Tl

Uil 1 usaslidgauia (¥1,...v8) uas
fHagalmi (X1,...X8)

U 2 nedw i auialm

(1) miadnmal s nyaItunuiusaa g
\adasfunisidvuntaiady uasimua
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anuFuTuiszwitadagainiuazidgalnyle
@radrartu Bhuin v7 sewinafla D uaz H luuuy
2zLfinanudunig (path) lunsan (31]7"12) anlwua
D fla H S9taznaudao DA X2, X3, uas X6 Faiuie
WouduaguniuaadnnuFuARIvaIAN
aaratadauuaadalailu; xades < yTuazly
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