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Max z = 2X; - Xz + X3
subject to
3, +X; +Xz ¢ 060
X, - Xy +2x3 ¢ 10
X1 t X - X3 < 20
Xy, Xz, Xg 20
-l
Max z = 2Xy - Xz + X3
subject to
3%y +Xy; + X3+ X4 = 60
Xy - X3 +2X3 +X¥5 =10
X1 tXp - Xy + Xg = 20
X1, X2, X3.X¥4q4.,X5,Xg 20
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_Z }'{1 }{E HE }'{4 }{5 }{Ei .
1 2 3 4 B B 7 E ﬂﬂffﬁ?ﬁ;
Max| 1 00 1.5 0 "1.5 ~0.5 |-25 {aifeair!
coo 1 01 -1 -2 10
010 0580 0.5 0.5 | 1§
001 "1.5 0 "0.5 0.5 z
E ol *
Basie FEFSIC
'f_ —
-2=-25 =z2z-=25 :"21; Xy =0
| =
4 Xs=0
%2 -2 ::— 0
. :":4= lﬂ ﬁ
Ka
Maximize z = x| + 2% + 3x; - X4
subject to
Kl+2§§2+3}§3 =15
231 + - —5'}'{3 =20

Xy + 2X:- X3+ x4=10
X, %2 ,X3,Xq20

-2 X1 X X3 Xy
12 3 4 & B
MaAXl 1 1 2 3 71 0
o1 2 3 0|15
o2 1 ~5 0 |20
o1 2 "1 1 |10

_:,I(_
_}E

-z and X4

can serve as the
bhasic variables
in the top and
bottom rows,
respectively,
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Minimize w = Xc + Xg

-E+Kl+232+333—34 =0
subject to
X+ 21’.2 + 31’.3 + X =15
2}{14‘?{2—533 +§§5:2ﬂ
:{1+2:{3— X+ Xy =10

Xy ,:{2,:{3,:{41:{1, X = 0,X =10

Artificial variables Xg & Xy are added to the
first two constraints Lo serve as initial basic
variahles,

MIM

the top row

*
*

O

MIN

i -3y R T
bl RO T BN

1
1
0
0
0
0

*
_;,E
*
*
_:,E

First, pivol so as Lo
eliminate Xg & Xg from

and X, from the second

B We now have a basic

. 'pseudo-feasible”
solution with which to
begin the Simplex method.
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12 3 4 5678 B We are minimizing the

MINf L 0 =3 =3 2000 . Phase-0One objective, and
o1 2 4 2000 .
o0 1 2 3010 select a pivot column
0o ¢ 100l  having a negative reduced
* ¥ % % % cost in the objective row.

Two columns have a negative reduced cost,
Fivoting in either column should reduce the value
of the objective.

Arbitrarily choose X,
rather than X..

MIN

Minimum ratio test;
min{l—i 20 lﬂ} Lief

1727

Arbitrarily we select
row 4 for the pivot.,

This introduced a zero
on the right-hand-side

(egensracieds

*
*
*
#
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1 2 3 4 E 6 7 @& B Either columns 4 or 5
MIM[1 0 o -1.5 5.5 0 0 1.5 | 5 E (X oar X )couldbe
D1 0 3 T OO0 0 .
5 0 0 1.5 E.E 0 1 _ selected as pivot
IR Yoo . column... let's choose
.................................. ____________ olurn 5.
“, Sninan Ralio Fest
s ]
1 2 3 465 6 7 3 B miny=", —, ="
.o 1.5
1 00 40 0 o |
O 1 0 0 Q The minimum ratio
0o 00 0 1 .
o0 1 0 0 15 zerol
0o 00 1 0

, Choose column #G
for the next pivot,

There is only one
. candidate row for
the pivot.

The resulting tableau
is optimal (for Phase
One), since no column
has a negative
reduced cost,




Further Simplex Examples 8/27/97 Page 8

1 23 45 6 7 8 B Inthis tableau,
MIN[1 0 0 30 2.7 0.25 0| ~3.75 | Tapes

AR T A AR - Dnelof the ar“tlﬂclal

0 0 0730 -2.75 0.75 1] 3.75 | variables remains

0 01 20 0.75 0.25 0| 11.25 | , L

000 01 0 .25 | basic (and positive).

*
*
_*_
9'%
9'%

[ indicales that he original (P had no
feasitie safution, since @ feasibfe sofulion
(With arlificial variabies zere/ would be
aniimal for FPhase One, iF such & sofuiion
exists?

Ka

Maximize z = x| + 2% + 3x; - X4

-z & X4 can
subject to 4

%, + 2%, + 3% _ 15 Serve as bIESlC
2%, + X5 + 5x4 =20 variables in the
X1 +2%;- x3+x4=10 first and last
X1 ,%,%,X =0 FOWS,
4 B The second and third rows

will require artificial
variables Lo serve as
basic variables,
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Minimize w = Xc + Xg

-E+Kl+232+333—34 =0
subject to

X+ 21’.2 + 31’.3 + X =15

2}{14‘3{2 +51’.3 +§§5:2ﬂ

:{1+2:{3— X+ Xy =10

Xy ,:{2,:{3,:{41:{1, X = 0,X =10

de & Kg are artificial
variables, and the
Phase-0One objective is
Lo minimize their sum.

MIM

9|.(_
*

We must pivot Lo enter
Xa, #s,and Xg into the
basis (eliminating these
variables from the Lwo
objective rows),

MIN

#
#¥
F
F
+F

MIM

*
#
%
%
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Any one of columns
3,4, and 5 could be
selected as the pivot
column,

Here, column 3 (X,) is
chosen.

Minimum ratio test:

r“rnr]{15 20 Jﬂ} Zigd

MIM

* 4 * * ¥

T
Arbdrirari/y breat lhe lie

Any one of columns
3,4, and 5 could be
selected as the pivot
column,

Here, column 3 (X, ] is

¥ % ﬁ
,U, chosen,
Minimum ratio test

12 20 100 pray
”’””{ T2 *’T}

MIM
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12 3 45 i 7 3 B
MINf1 O 0 0 O O 1 1 0
010001 -1 0 -15
0 000 1 0.25 0.25 0 1.25 |
001 0 0 0.5833 ~0.9167 O0.6667| 5.417 |
0001 0 0.08333 0.5833 ~0.3333| 2.917 |

F K Kk K

This tableau 1s optimal for the Phase-Cne objective,
and provides us with a basic feasible solution with
which to begin Phase Two.

1 00 071

o 00 1 70,25 0.

o1 0o 0 0,5833 70|
o1 0.08333 i

Wwe can now delete the artificial variables (and w)
and can delete the Phase-One objective row.,

MAK

- 1F . Since the Phase Two

1 —0.25 . objective is to be

0 0.5833 S .

0 0.08333 minimized, this tableau
15 optirmall
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Here, the pivot is in
Lhe bottom row

E

The pivot produces a
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is selected

2.017
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1 2 3 4 5 a 7 B
MIN| 4 © O O O 0 1 1 0
o1 00 o071 -1 0 ~15
D0 01 0 0,08333 0.5833 T0.3333 2.917
D0 0o 0 1 T0.d5 0.25 0 1.25
D01 0 0 00,5833 TO.P16T7  0.66ET 5.417
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Fhis fabiemy je opinnal For Fhase dhe

1 00 071

o 00 1 70,25 0.

o1 0o 0 0,5833 70|
o1 0.08333 i

Wwe can now delete the artificial variables (and w)
and can delete the Phase-One objective row.,

Since the Phase Two

MaX| 1 0 0 0 "1 “15 e e
0 00 1 0.25 1.25 objective is to be
0o 1 0 9 00,5333 h.4d17 S . .
001 0 0,08333 2.917 minimized, this tableau

15 optirmall
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ﬁ;}t}::i z = 3% + 5% + 19%5 + 9xy anvert Fhe
] 2%+ X + X3 +Xa=29 mogaiitins
4%y - 2%5 + Sx3 + X4 = 8 L0 EeQuUILIons &)

4%, - %o +3%s + x4 =5 FITNG SIA0K &

SR FCETG
X1, %z, %,%20 Strpius variahies
Minimize z = 34x; + 5x- + 19x; + 9x,
subject to 2% + Xp + X3 +Xgq-Xs =9
4% - 2% + 55 + Xy + X =3
4%, - % + Ixy + Xy -X7= 3

Xy ,X ,X3,X4,X5,Xg, %720

&)

Minimize z = 34x; + 5x- + 19x; + 9x,

EllhiEﬂt to 21’.1 + X2 + X5 + X4 - Xg =9
431—23{2+533+Kq + X =8
41’.1 -KE+31’.3 + X4 -K?:ﬂ

Xy ,%Xz ,%3,%4,% ,%X,%X720
Five Frrsl s Agsl consinsinl regqiire sRinolsl arhshies:

Minimize W= Xz + Xq

-z +34x; + 9% + 19%; + 9x4 =0

subject to 2%+ X + X3 +Xg-Xc +xz =9
431—2?{24‘5334‘?{4 + X =8

4%, - X + Ik + X4 -X7 4+ Xg= 3

Xy ,X ,X3,%4,X5, X¢, X7,%3,%X3 =0
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Xy ,X ,X3,%4,X5, X¢, X7,%3,%X3 =0
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1 1
1 2 3 4 o b 7 = 5 0 1 E
1 000 0O 0 0 oo 1 1 0
01 00 72 4 5 04 -9 4 “101 :
0001 T0.333 0,333 "0.666 0 0,333 0.666F T0.333 4.333%
o000 1.667 0,333 0,666 1 1.333 0.666F 71.333 J.335 ¢
001 0 0,666 0,333 "0.166 0O TO.166 O.1667 O.166 2.333F

* kK *
Fhis fabhiemy is aniimal For Fhase (ne.
W gl o Gelele e ariiiicial variahnies andg ihe

FRASE CIRe QfJeClive aw Lo GpLEin & 0F5IC TeIsie
SEETON Wikl WinNen Lo peqin Fhase Two,

Td 4 e
T0.333 0 0,333 70,

1.667 0,333 70,
D.BBAE 0,333 70,

123 4 5 3 78 B

MIM| 1 0 0 -2 4 0 0 4 —101
001 T0.333 0.333 00666 O 0,333 4,333 |
000 1.667 0.333 “0.A6A 1 1.333 7.333 ¢
01 0 0.A6A 0.333 "0.166 O "0.166 2.333 ]

* % *
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