thE S/W Hgol oe HFAGY dF
(An Applied Technique of Linear
Programming Using Multi-Softwares)

A A
I &

A8 A g Y (Linear Programming: LP.)2 299 #HA3 2 4 AAAE, ¢4 &
W, Az, AFuR] A FAFA T AAAY EFo ¥eol HEH k. F
Zole JREA oA HREFANT 24, dHoly @y, dF 2 A% HA, ojFFAl
B YAEAY Z&H FeAw HAH Fas E OAEY HE O OufA, AxdAH
(Electronic Commerce) 5 AREMAAAE Bol H&=n vk A 23 fdF HE4
ge olBzxow Hsii ¥Ezd FAAVIHoR As #4 Hol Ao 73
S w3k 19609 R E HAFE e g B3 A¥AE BAE 44 2
= Rygog dWAxo 279 FAYd o3 HAH & el Al FriHd AHE
AgstAs AFH A4 XY fHuldoh gy 2olde dlEg HFEA s s

4(Basic Variable)2] #jetg& =&8tH oy o FH T (Slack Variables)9t 23 4 (Surplus
Variables)® a1 tal7l= A ol & g o3 Ao sfAogt o E8) gt

A A oA Mol et sl e FEHAA AA M o FRT AP zZA FEEH
olw 71 7AYo HHoMe dEE o Eg Aojv F, HAFAE EFPA A
AL WHEAIE B2 W dle RS S HdE B Hagste o= A E
o olojA =&l HefAH &(Static Solution)d ¥elrh webx LPE 7ol ZAE
Fore HEEHE chedh o AlHAAL ZEHQ o] & F st Hol ofy il
AsE A49S AUz FEIS o] S FHoE AA] AFAAd FFA] A
stuAE e, oz Ao i WM 7] 9% Aolrh aEE FolW LP X
dlo] # ol HA s ﬁki‘:lrb 11?5' %Lg].‘ 9 %0] "A{jzs} ”’%0""1«] Z Aol zA %]
(Dynamic Inference Value)?} B F8A¥E 1 ZxE]ojo} & Alztolrt LP.o| ZH A%
Hel A e mdsteE Hol A AMeeke %h’/l /]‘ﬁ%}%‘*Oﬂ et LPE &ut2A 3
| HH Aot

w3k ojo} e AAZH HHE n#d LP.o §&o AoA FHIAH HMS FHoR

I

3~
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g dedoly FRENAAN 2 AHE 25T Favt de Aotk 53| AZe PC ¥
© 1990t ol el ) HFEHETE © AstA LP.9 e =9E 5 AT T5H

g zhED Itk FAE BRASAZI L £ A B9 HxE FAY HFEE A
o= HEln| o} Al QtEE YRR iy AHY 7 RokelM Izbel Ag
gxo L&y HA FeHA YRS 7o g Ty FASfAS 7tsA st Ao

AFEHE 29 S LPAE @7 g8ids o 71A) LP.AE& LAXEY(S/W)E
o] &8 F£& oy yirEe LP. A& S/WEo 144 A4 e e 5+
wela] B dpod = =8t % A E E°4|01 ! “mathematlcd of AT HE AZEY
9l “SAS”E ol &3t A9 FEH LP siHES AMARYCH

IO. LP. iy Aapel Az

1. LP.o #33 AAd =24 7%

LP.E ddAcln FFHoln] By Aoz Fgd AHEst7 dAsiMes vds F 7t

LP.& 17853 HEstode A7 AN
HE

A2 LPo FAE EAES 249 E&3ted oM ofF Fstu @
& 2aneF(Algorithm) & 7HAlm flevl AFE Y g FPTel Yo &3t sHordnh
LP.= AAtate Adol 27t EdA $83 RAeolvh Bl & &2 FARFo] vz

et wgh, A g3 2R Ao JYPRFEL ofF T #EH Jle s ATE
th. tl%o] Simplexe <uelF Hriel, 2 UAE 4o HAdE A3 Uy
58 HE5stn ZARAMe] FAE& olsistEd olE YW AA 71dEa Yk ALl

3] &} = o]
o} A1 Zero Sum Game? 3|+ LP.EAolx LP.2 Minmax ©]2-2 7[E2<2 LP.o A
o]Zo]t}. Non-zero Sum ALY EE&AA e B Pivot Algorithmelgt &=
Simplex Algorithme] W82 AL&3 43 FF54A AYel&L LPoEF LP.7 Y
Heo goHdor HdisieEds @2 A7 Qe ¥E 21 Qo

#H Me A Y5 Y (Alternative Interior Point) Al4F Wrajojzts 28 LP.aiRel
Ao e B135 1 £H2 Simplex W3 Simplex H

(E

ok

o o
z

BEAoln 4AMel 283 o2 YEHT YSS FAY Bast Yok

Simplex W& GAHOZ & WAY wohAM MEALL obF GEsty JBH
Adel 7128 Fo Folats Zlgelth oA WaE WHUME AEHA T2y
dole HAT £4 FHoE s AYATE A BAHQENA AL/ o
Zol AWMl £48 BEgel AF FFolME el Unk T AFAH hRE
of Simplex WWe AEHA AR o8 FHA gAY nPY WH A A g
2 e 5 A Ho) Atk oA wald Simplex 71HE FEHAA )2AAE B 7
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slaf A g BeAQl Mol Nt ES sl ‘Rl% 71 Q1 Aojrh

Zrefud Simplexol 9% LP. 4 dle] =&ode o 7] Al efe] Uk EA- g4 gk
1 Huoj st #HAshe] wekel met 7«1]°—F-7é7d«l =24 gt A A e zelzt Azl

Z AU FAdAM e =eAe A Zlo] ¥ gEo HAoe Aol Hid Ao
*1~ a9k wifolu), & AW W o] AR Z2E (53 We AxEse 23
Mol AMds AYgaZie Fx g 2E 28 Aot FHS T2 HAFAIE
H & GFay 23857 e % =93¢ dgelAde A7 gley 840 A
]H" A3 7 Sdd] debA e e —r°ﬂ ¥ Fo] A7l

= £ e nestH AR Duality Modeld % B (Sensuality
Analysis)ol A H3FE MR B #ro] LSt odd UL mstd Az
AZEEL dele AR W £t Bobd of AMsEd @ AgE @A "l
2o 2HE LP A& S/WAA ol ¥E ZAgtslo Azt RAEE ¥5 £71 100/E
He u= A &8 & T fle Aol iR ol meba HdAH 7dB G BFHA
= oly HE uitd LP3E Y3 A& S/WillME thekdt oA Ao thxshx] &
Oh Holr} ey 8y FAS g S/WollAE &5 gF2 SN Fo]ES
Zlwro g AMNE AolmZ rhdd i R4 ﬁ*-’?—i d Simplex® 8342 o2 &g
2 oqus LPAE S/WHY ZeEstA 1 g =& & & Utk

g A e 3 S/WZ+E Mathematica$t Gaus, %ﬂ]f;L S/WZ SASE § & UH. &
2 9z AZYsAEZAN LPY 7124 dHE A-8&3 MS-Excel, Lotus-123, Quatro
=9 A% dr}. LP. A& S/WEE Manager, Quantitative Business Analysis,
Storm, LP. Solution % 2 # ith a2u g LP. 44 /WSS 9% 43
S AAR 3 Aol HefHA BM 7Pz HAAA Fol s o] Ao

—_

(o]

o

|

1

prh Ee bAAe dAH 9T WEHE 43S dEHoE 28 £ U /87 Y
A wEdow wHsss AV JEsE AFAAY 4B Astl Bt Pt

HEZ} A gHoggt o] F %JEP.

B Ao oleldt A& A
AU W dES F3 LP.9 H‘ﬁ =
"Mathematica” 2t H| & HYAlZ=s I Z] %2
(Inverse Matrix)S &HH o2 2o M A&
£ 9+ SAS9 IML(Interactive Matrix Language)
He LP2 it 45 &8ss A4S A

2450] glof 5wl AR
}Ei 2484 A 5
P. si%el 7|zte] e o

%EMOI A 7=

o2 LP. 3 £2g 434 /]

N
-

to Al rir o

+
£
r{o
E
n
N

ox

oi?l
ﬁ. ~{I.T.
L o[o

S
o i
e o 3o

mlo_l?r.
L
> k‘—l

_O‘L
Koy
- d
r&l
i)

2. LP9o dut 74

LPolAe wraxe dxg Aelstas AARge 2Arle) wet 7| 8o Be dddn
24 5 Wl 40048 9e A9l PCo Helse el RRAT aeiy SAS

MLl A= 3 gl 571 40094707 dol® 2 AR Bad Held 5 FFAE
Add 7)ol YEAA 1 BAE thh BgsAw Be Wiel BE FHyos pe

9l
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ET

2ath. I3 Mathematicadll Al &= W42 Fo A|3HE F
|7k folgs & F Jdow AF7AY FeH AL W 3
2 Y82 AEyHoz 88 £ A siFEh Mathematicadl A+ Simplex H

& #7]#x] & Constrained Max(or Min)elgl= Z2 I3 37} I Ho ¢lv

rl»u

1o

gagaol dobde 2Ug £84 EHow AR ol o AE AAaA A
Tolol B9 alol WeS F1 WAl gol A&sA AT o
LPE 544 $dolx =¢149 a4 U8 88 B gI4e AFshe o
=) ©o

Ho| aFHM ol& FHol Fu BFS 2
a8l A" AMFRAAE Hoste] L.
gk LP.o| durzst 3 =

1) 9 A2 A ¥ 4= (Deterministic  variable)

of AFMFE vhehaTh

2) =2 34 (Objective Function)
EA%rE Aade SHEde A6 Aot RPAY 4 AR ( )9
c)e ¥ AL Foz FAHY AR dAPst A st B w
gt Aist £ HAsE FEFT LPAXe EXgFe] dutxe
W E2> HAs) Z = ey tepxpt o toxit oy,
4714 Z : FHgse g
¢, = BFij(=1, 2, 3 -, n9 4T I

LP g9 AFxad42 Agd AL Fog AE7tsd o2 71 ~m7HADe] F
ofd & bG=1, 2 -, mME AL j(=1, 2, -, n) BE] T FHel LaEe WA
2l o) FE oa,= P AFzgde] duttxeE oS 2 AAER H
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anxit apkytotaptotax, < b

a21x1+a22x2+---+azjxj+---+a2"xn < b
= 1 : 3 - a1

@n¥y +a12x')+"'+aif'xj+"'+ @pn < b

am1x1+amzx3+ +am,x]+ +amnx,,_bm

xl. xz' .. x]_‘ X, > 0
=8 919 HolM Aozl <= HAF Aot gt HAs e EAo W
fol el wed REAS WBHo] = wi Ssel -2 1 e Akze) ey 4
Stk wepd LP. 2ae] Adwpzg duol ol dwrdes e thg o] geory

=3
i“tﬂﬂ(j‘]iﬁ}) Z = Clxl+C2X2+"'+C,‘Xj+'”+Cnxn
Al 2k 2 A (Subject to):
anxitapty ottt anx, (£,=,2) b

2

a21x1+agzx2+---+a2jx,»+'"+az,,x,, (S, =, 2) b
: : : : : - (1-2
ax, +d,2X2+"'+d,}x]'+"'+ a pXy (Ss =, 2) bz )

QX1 Tt Ayt ATt QX (£, =,2) by,
Xy Ko % o %y = 0

el Yy T 7ER BAS Felsa

Max(Min)  Z= ;le cix,

Subject fo : Zjla,;x,; (<,=,2)b, - (1-3)
(i=1, 2, -, m)

A7NM ¢, ay b9 @& LP FAAdA w2z SR E, VlsAT 2 A%
¥ 2ol Fo 2 A oAA s AlF Folrh

o] gutAolA B upe} o] Fojzl =St AR S & TElE
Fol o TAGl e RFo] teT HAoR At ey LP.o AA :
A3 e HdEE A4S HE S 9, AT 77 ArEAw e a2
FAFEEAl o AR F7F nvhd W HAWMS £ 2n/i7F Ao 17
A QoA ZEge o3 (Artificial Variable)?l +& @A A AH 59
3nAtelell AA €k LP.Y 3lE Simplex ‘E’J‘“Oﬂ ola) xa)ar w Fajof 3
= A AAE S 20 = 367 o] #aiel 22 Simplex AARozE
H 4 —r7} 400707 b Addd B9 2 o 7311?:60“*1 7beat AR 7Y ﬂ
d oAsto g i AFEH FFoMzaE sjo] EFo] oy F3 oy MWL

oo
o rlo

MrN
N
[}
- 7
)

H m

{0
L o Ay

=]
ﬂ‘“‘r
0%
ol
% 10

i

r

of o 2 i b X R

rE
»
r A
fl



100074 7F dolzd o 938 A4 (Coefficient of inverse matrix)¥ =3 ojgle A4 H
S AAokrb Hn AAGHQ A WHoRE A ZU|dA HlZRa FEA HoR

ol A& ¥ u AA7A MaEE 21F LP. 38 S/W d7|x 2 A9 sys 74
of Z& 7 g SimplexE F3 LP9 vz 2o Fe X (fE:
Transformation) ¥ = & d o] +71 @& uf, AMHel= A gz = Qb zev o=
S/Wegez LPalE & e vlur ooz 4A M=o Was Adxg 94 9

c}.

III. Mathematica®l] 23+ L.P. 3¢

Mathematica package™ LP.9] 31& +3l7] 43 Hxiol Whie 1 ]
shrt, &2 ek LP A9 48 zraPgor AT £ Yrk b5 7 28 u
AFRT 2 AdTHFE L gold 1 2 U Ry Hdre ZTgg T =
S/WEE HIFa e, ojd 38 Basty] sl A Mathematica # 7)Aol &
o Ae ZEade &g IR FAH HAFozAM BT HE HA HedAd.
Mathematicaol 4 A 2l st= Hd3t Simplex IHAAE S S0 A7ed L7 2o,
W4 Mathematicadll A S8 A4kl loj A HAs9l = H3l FAlo Aok o & i

Simplex 31 & “tshH,

Min Z=x,+3x9+ Tx3
Subject to:
2x1+3x3 =2 5 - (1-4)

x1+x+23 < 10
IR

1l

In[1] Constrained Max [17x, — 20x,+ 18xy {x) — 22+ 23<10, 2, <5, 2, + 230 20}, {xy, % x3}]
Oul{ 1] Constrained Max {160, {x,—0,x,~10,x,—20}

In[2]  Constrained Min [ Z=x;+ 3x,+ Txy, {x) — 32,<7, 22) + 323 =5, %, + 2, + 25< 10}, {2, x5 x3}]

Out[ 2] { % , {xl_’% . XQ"*O,X;;_’O}}

EFH LPAA Foizl Ae 38 AFE o] &dto] Mathematicadl Al 312 A9-= o}
S 22 Aoz Hn
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wkek Min  Z=2x,—3x,

S.T: x1+x3<10

—x,02 - (1-5)
X1>1
o o

IN[3] : = LinearProgrammming{2,—3},{{—1,—1},
, {—1,-11{1,01},{ —10,2,1}]

OUTI3] : = {6,3}o2 et

Ade AW AT AEHAoH gAAH
e o] B8 Aage A8 YehiR go) @

XZL

—u mlo (£
"
TN
%
fin

+ Simplex 2}t bensmwty Algorithm®] N
7 7 ]141«1 Z2aY IR E HAFgogA g}
l ato] HEIH PCE }Ex_ 2YTd A9
2 e <& 1>3 #Zrth

<E D> AE RY UE 8

a HEY b JEIY c kel
30
prs)
20

2
W e |

— {oki | o ol
19|02 |oX |02

2
2
1
1

QO [ LD f—

H
O

ol medo)a 37kx] AME|Y PCE a, b, cgt 3t 370 FAHAA Folad Aoz =
#olo)e Az st7] Y AeyRHL

TAYEF  Max Z=3da)+x[b]+3xl]

Subject to :
constraints = {2x[ al+ 2x[ b1+ «[ c]<= 30,
o al + 2x[ 6] + 3x[ c] <25, - (1-6)
2d al + x[ B] + x[ ] <20}
x;=20

Aol AlekAoa FFAE AR wEHE Ao HU3 ZAlojnE o fR
ato] ¥ #F3(Standard form)2 2 UE Fart Ik ALY A1, 2, 3 FAH )3t
T8 77} Sy, 89, S3 o2 R33sd

_27_



In[4)  StandardForm| constraints_, labels _List] || =
Transpose@{ labels, constraints}[{i_, lhs _<wvhs_}:>d il== vhs— lhs
5]  StandardForml constraints{t, I, m}]

Akl WEo e oA ke W
o} e Aol wel
o 5% Fol W@ daA T

A N
o
)
w2

o

Hzel LP siE Zotdles #AAdA 71E<LE(Pivot Column)® 715388 (Pivot Row) %
71% 84(Pivot Element)= 7| W9t w7l AW 4te] dANAEEZN FHHA N 219
2k 7bA(Shadow Price)& YEtHE Afsu 23485 E M90S A4sts FAAA
2 9 B2 el Hoh o]& 93] T2 oA v £Hed, e dae A
T3 2 ARE AA =

In[6) Revised Pivot Row = Rootd PivotRow, X[ all : = ExpandAl
Inl7)  ShadowPrice [ objective_, Var_] : =
— Coefficient [ objective, Var)

Kl

webd dubdel LP. 8§& Mathematicadl olaiA Fatazt & o= 5717 i
2a¥e FES ] A7t g7 2o REE wRFgosd FHAHQA P
@- F9H Ugow AR £ UA drh

AwrHel LP. 2del g Fahe Hojsh EAe Ao e b 2 dug
el 28 5 ok

olo

ol

&

In[8] objective = a A 11+ a;d 2]+ a;d 3]+ +a,dnl ;
Subject to

constraints =
{ ey 1]+ kpad 2] + kg 3]+ + b, d n](<, =, =) by
kux[l]+kgzx[2]+k23x[3]+ +k2nx[n](s =.2) by, - (1-7)

bl 1]+ gl 20 4 31+ - + ko 7)(<, =, )b }

LP. &9 #HE F4t=d Aol Aut R 2ol Ao dygs a4 e g
&l of @J)roﬂ gt Mol LP. A9 sle 7t ZE #19 H(Feasible Solution Area)
Aol FEAR FEelH I AA BTV sigoeln dozel W did §E5 Aol
= @01]*1 A1 gk AAY 2 zbolzt
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puths el gl A site] wrk v 2w
B AEtE 29 a 7} 2 (Shadow Price)d =l 7b

a8z Aol vy BEAe] Al LP Y
& o EHdhs ol Polmvte Fasic LP

sebdl LPelAel @& ge Qe s
A
oM #iadel7] WFelth :H vt
Aol ARAR Wgol] ik HAs)o] ukg A

>'1—‘

wAlel sl ¥ RlgLs A9l WHE ol &dte] Simplexel #HF <l Fol
e FE ATk FEhAl REae Fe Wene wdny 2y AS #iE LRy
dol slg Feds AV Aok LPeo] s Ao i ges dddons H3 e
#£5 rAgeR #Fg + A TheMel vehdAl s 74°M 1e]3 g efelal
Bejw LP Ash dud e 2 o Rl s lolow TAAe R

ok & tiolt}, Mathematical ©| 83 W@ =E = 7]‘%‘% Ab 1w

<< Linear Programming ©°]gt 7] %ol A

profitfor cost] = cix; eyt ot ok, oo BRarag A A5
constraints =
{axi[s1]+ agxsl s3] + awxl s,
byl 5]+ boxol s3]+ byxl s, - (1-8)

kil s+ koo s3]+ Byl s,

AAg W ohgd 22 W8 Mathematica B ol 71 A4kt vl
ja s =

o
=
NAREgelGas £ 2RWFE YA HAd @ WPE ge 28 5 9

(9] FinalTableau= L profit, StandardForm{ constraints,{s, s, s3}}]
In[10] BasicVariables FinalTableawy — 71A¥ 5o HAAAH gt A& HH
In[11]1 NonBasicVariables{ FinalTableaw} — w171 A\ 5o 2 oA F 5 2949

%, AR Re Aotzasel A9 grolnl MBel iy A grolw MAEE @
o Aofrae] SRS oz o fusy ribusd UREE 4% A §F
= grolth. webd Mathematicasl °l@ LPalolAE 71d49aMs odge & 5
Sl M7lARS e WER HAT & ool YAAPIA FHH 1Y 5 o
oA w28 4 gle WEEE F2Y 4 Avh £ $W4s gtel NRsE
ueh o pAAoln A WHer H45] A8 B oel b4 UBe g

po weow spetatA

n[12] ShadowPrices| FinalTableau,{s, s; $3."**,Sa}]
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ol#d Waog aYyx 7hAS AESIY ZAHE FEAQ HAoRRt sfA o] glo] THA
ol watel v e FAY 4 HgUgoR VIPEE WM& HME + AA &E
o A A o sldsElE a-A HAE AdY AAA FAREE S4st=d A
g 4 ok ol AMEHAAE AdH AYE P ZEHoE F&Y F U WSS
A Fu Aolth olel #HAAA EH w xR 7A@z H] 7] A ¥ (Nonbasic

Variable)gt . 2w e}, 7| A ¥ 42 (Basic Variable)?] 1A 7182 &4 0'd & & +
ag=

ol

2
I
HU
BN
oX

_,d
rE
—

52 Mathematica®l @A =

d W& 3 PE de F UE 4T
geEs o8y d& LP. #7A A 1‘}%3}% 2AHA HERTE 7197399 dFoA
HE ot oa A4 ade BT = UA dEH A8 E8 Fo|U LPEAMMA 2
gzt 7tAE Fua @ g HF dAd HH e EAEANA,

ShadowPrices FinalTableau,{ N al, S[ 8], S, ---, S[ #]}]
(714 S[a],S[b],Ss[cl, --,S[n]2 oFHEFY ZHEFgol)

oz #A, By tgdt FHA FAETER olfdrt YA Hd AT F=E
LP.2o Hugl ZAY HAist TAd dd 7| AR HAs] gto] dHE Yejo|rt. g
ghol WS w7 A E S SAGE WMEol did gAEAR AEEZ ougd LP &
Edojutt 7pEAA H&o] stgsit. 55 A9 LP siHddA Ao 2A
Slmplex 7IHe] dubxl dHRo g Astr|7t st 53 dHFHEH FAW 37
o] Foloyel AolE YEUE HIHT7t ZIAETE EH4E o LAsE gD &
(&2 ¢HlE) F7EHA B s 7HE 433 g 2d7le oS oYy, 1
2y ol LP.o oJA % Mathematica®l $32<l e =9ad o E2744S
oJAbAH Abe} AUz #AE & o] FEHAH H2 BAe] &olsich LP.o EHAEA
(Degeneracy Problem)ol Mathematica® °©]&3le] AHglste &S HYH, 543849 o
b AoFal 5o Qe oo AEH gon HAHHE ofafet gt

AA B4 Eduiay B4 wEuart EXste Haw Ao A4S DFContraints
2} std

1_.

_‘l%miolkli\é}ﬂ

n[13] DFConstraints = StandardForm{ constraints}
Vars =Union@@Variables/@DF Constraints
Solution = ConstrainedMax Objective SFConstraints, Vars]

rr

olwel sl ghol WF 0ol AL EE A

=} =] - Q
A eh= é}t,

Agolm A¥E 0 W 0" @e
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zevoVars= Cases Solution[ [ 2]], Rule[ x__,0]—x]
nonZeyvovVars = Complement Vars, ZeroVars]
Solvd DF constraints,{x{ 1], s[ 1], s[2]}]

o] ¥},

gkl kil el 7] A A a0 EHﬂ HYPEAE sidslyl fs = kol SubsetsE 43}
N o)Ak 384 MNEE& =<9, ‘Discrete MathCombination’E ol &35d Ealo] o o

In[14)  KSubsets [1__List, 0 --k_ Integer? Positive | : =
Join[ Map{ ( Prepend #, Firs{ 1]1]) & KSubsets [ Rest[1], £—11],
Ksubsets [ Rest[ 1], #]]

In[15]  KSzerovars= KSubsets [ ZeroVars, n) .
Zero®] o wal n=1, 2, 3, -, k&b &
n[16)  FindBasid DF Constraints, nonzerovars, KSzerovars]

o]gl 4o & Mathematica®l dxE& €l dut LP.9 #o| FinalTableau [Objective,
Constraints]& &3t HYPFAE dAH Az HAAFHNE 4+ 5 Uvh. a282=
Mathematica® 4 T892 siHE A3 2ZEgojolA gt o] AP s FHAA
g&35t7)o uwet ZkE oAEA W E AE 5 drd 53] A Ao (Natural Language) &
AL 5 o] AFg o] =& QlojA, ofws LP. & LZEQojRT; g3He|q
oA AgE + Ao

IV. SAS] 93 LP.&je ==

- SAS(Statistical Analysis Systems)¥ FA8E 93t LAZEg oot} A A ES o
A7) A LP. & g A& #A7AE Esta AT gHAHA £ M date
283z ekxu Uk ey LPEA o]He| & (Matrix), = FoAA A H(Inverse
Matrix)oll &gt #84Q] W&E LP. sjge] A&std ojwHd LP. d§& AZEolrr
B g m2aNE 4 5 Arh

1. SASl 2|3 Simplex # ¥
Mathematicall °1% LP. &4 A= 3708 AANZ=E 202 Hx LP

dof A Fo] 7 aefa DY EZE o] 8t ZHF Al AAH WS HFEES FHHom o
£ 9l &g Byrt SASH A= Mathematica®t= thh vt 4 Hd 3k, A3 T4 9 A

M tlo fd
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7 Ak
¢l Simplex #+<&

AA 7 FATHA FA sidel 2HE Fu AFE AHolojx IA=
ModeD &A= 2 g 93 dojtxz FHolyo g
A

(Gieneral Linear Model)«] 7“4“

o AetzAESe Y BOHM AR A
_;:

Sub]ect _
auxl +apxytoctax, s tsyte+s, =8
aux1+a22x2+ +a2,,x,,+sl+sz+ +sn—bz

am1x1+am2x2+ +amnxn+sl+sz+ -t+s,= bm
©, %20, j=1,2,,n
HA(2-1)& ekdeo (1-DHA % (1-2)241¢ LP.
Ttz 1 dukajo|rh o] HolA sy, 8y, 5,2 AFEFE

2 9t
F2E AEE 4 U

Aol Simplex2 & o] AYNS PFH2 TEV] Y ARFE A ¢

SAS A 9

L} Z| TS5
S Ao glzAdaA BY

g Rt &
Hawanok gok 1 @ =y

g F7F NACk &w Hzstel A
o5

2 gygac

23 & Simplexdtsle] Hol R 9} 4 A

N ooln z2n

Z79 w2t PA(Matrix) = WE (Vector) 29 ez HIAA T &
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END ;
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Proc IML ;

Data BBI ;

Use Data = A ;

Read All into A
Data BB2 ;
Use Data

Sn ;

Read All into Sn ;

Data BB3 ;

Set BB1 BB2 ;
In = Sn(n)

X = INV(A + Sn)*B
Sn = -INV(A)

run ;

)

Data BB4 ; Set BB3 ;

Proc Transpose data BB3 out = BB4 ;

run ;

Do Data = BB4 ;
Read NEXT ;

IF Sn

End ;

n then Stop ;

Print

Run .

Quit ;
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An Applied Technique of Linear Programming

Using Multi-Software

Han Kay Seobl)

Linear programming has become an important tool in decision-making of modern

business management. This remarkable growth can be traced to the pioneering
efforts of many individuals and research organizations. The popular using of personal
computers make it very easy to process those complicated linear programming models.
Furthermore advanced linear programming software packages assist us to solve L.P.
models without any difficult process. Even though the advanced L.P. professional
packages, the needs of more detailled deterministic elements for business decisions
have forced us to apply dynamic approaches for more reasonable solutions. For the
purpose of these problems applying to the "Mathematica” packages which is composed
of mathematic tools, the simplex processes show us the flexible and dynamic decision
elements included to any other professional linear programming tools.
Especially we need proper dynamic variables to analyze the shadow prices step by
step. And applying SAS(Statistical Analysis System) packages to the L.P. problems, it
is also one of the best way to get good solution. On the way trying to the other
L.P. packages which are prepared for Spreadsheets ie., MS-Excel, Lotus-123, Quatro
etc. can be applied to linear programming models. But they are not so much useful
for the problems. Calculating simplex tableau is an. important method to interpret L.P.
format for the optimal solution. In this paper we find out that the more detailed and
efficient techniques to interpret useful software of mathematica and SAS for business
decision making of linear programming. So it needs to apply more dynamic technique
of using of Mathematica and SAS multiple software to get more efficient deterministic
factors for the sophiscated L.P. solutions.

1) Dong-A University, Dept of MIS
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