FORMULACION DIRECTA

A B
EST) 6x,+16x, < 48000
SOL) 12x,+ 6Xx, < 42000

IA

PIN) 9%+ 9Xx, < 36000
Z = 4X, + 3x, = Max

X, X, 20



A)
B)

FORMULACION DUAL

EST SOL PIN



FORMULACION DIRECTA

A B
EST) | 6x%,+16x, < 48000
SOL) [12x,+ 6Xx, < 42000

PIN) | 9%+ 9x, < 36000

Z = 4X, + 3X, = Max

X, X, 20



A)
B)

FORMULACION DUAL

EST

SOL

PIN

6y, +

12 y, +

9y,

vV




FORMULACION DIRECTA

A B
EST) 6Xx,+16Xx, < 48000
SOL) 12x,+ 6, < 42000

PIN)  9x,+ 9K, < 36000

Z = 4xX, + 3X, = Max

X, X, 20



FORMULACION DUAL

EST SOL PIN
A) 6 y,+ 12vy,+ 9y, =2 4
B) 16 y, + 6y, + 9y, 2 3

Z =48.000y, +42.000y, + 36.000y, = Min

Y1 Yo y; 2 0



FORMULACION DIRECTA

A B
EST) 6x,+16Xx, <48000
SOL) 12x,+ 6Xx, </42000

N

PIN)  9x,+ 9x, < 36000

Z = 4X, + 3X, = Max

X, X, 20



FORMULACION DUAL

EST SOL PIN
A) 6y, + 12vy,+ 9y, =2 4
B) 16 y, + 6y, + 9y, 2 3

Z =|48.000 y, + 42.000 y, + 36.000y, = Min




FORMULACION DUAL

EST SOL PIN
A) 6 y,+ 12vy,+ 9y, =2 4
B) 16 y, + 6y, + 9y, 2 3

Z =48.000y, +42.000y, + 36.000y, = Min

y; 2 0



DIRECTO

MAX: Z=4X,+3X,

IA

48000
12x,+ 6x, < 42000
9x,+ 9%, < 36000

6 x, +16 X,

IA

X. > 0

DUAL

MIN: 48.000y, +42.000 y, + 36.000y,

6y +12y,+9y; 2 4
6y, +6y,+ 9y; =2 3

y; 2 0




EST SOL PIN A B
A) 6y, +12y,+9y;-y,
B) 16 y;+ 6y,+ 9y, - Y5

[ [
W
N

Z =48.000y, +42.000y, + 36.000y, = Min

y; 2 0



G 48000 42000 36000 0 0 M M
Cy X, B, A A, A, A, A AL A, bi/ay;
M A 4 6 12 9 1 1 0.6667
M Vs 3 16 6 9 -1 1 0.1875
_ 22M 18M 18M
Z=1M -48000 -42000 -36000 "M M 0 0 47
Cr X B, A, A, A, A, A Ay A, bi/ay
M Vs 2.875 9.75 5.625 1 -0.375 . -0.375 0.2949
48000( vy, 0.1875 1 0.375 0.5625 -0.0625 0.0625 0.5
_ 9.75M 5.625M -0.375M -1.375M
Z =2.875M +9000 O 400 -9000 ™M L3000 0 +3000 AR
Cr X, B, A, A, A, A, A Ay A, bi/ay;
42000| v, 0.2949 1 0.5769 -0.1026 -0.0384 0.1026  -0.375 0.5111
48000 | vy, 0.0769 1 0.3462 0.0384 -0.0769 -0.0384 0.0625 0.2222
_ 12750
Z =16076,92 0 0  4846.15 -2461.54 -2076.92 2466-M M Z;-C;
Ck Xk By Ay A, A’s Ay A’s A’ul A’p.2
42000 | vy, 0.1667 | -1.6667 1 -0.1667  0.1667 0.1667 -0.1667
36000 | s, 0.2222 2.8889 1 01111  -0.2222 -01111  0.2222
Z =15000 -14000 0 0 -3000 -1000  3000-M  1000-M




TEOREMA FUNDAMENTAL DE
LA DUALIDAD

DIRECTA FINITA < DUAL FINITA

ZOPTIMO DIRECTO — ZOPTIMO DUAL

DEGENERADA <  ALTERNATIVA

INCOMPATIBLE <«  POL. ABIERTO



PROBLEMA DIRECTO

FORMA CANONICA FORMA ESTANDAR

{ {

TRANSFORMACION TRANSFORMACION
SIMETRICA ASIMETRICA

PROBLEMA DUAL




DUAL SIMETRICO

DIRECTO

DUAL

A-X<B
X>0
/Z=C - - X— Max




DUAL SIMETRICO

DIRECTO DUAL
A-X<B A" Y> C
X2>0 Y>>0

Z=C - - X— Max Z=B-Y — Min




DUAL SIMETRICO

DIRECTO DUAL
A-X<B Al-Y> C
X2>0 Y>>0
/=C-X—>Max | Z=B-Y — Min
A-X=>B
X2>0
/Z=C - X— Min




DUAL SIMETRICO

DIRECTO DUAL
A-X<B Al-Y> C
X2>0 Y>>0
/=C-X—>Max | Z=B-Y — Min
A-X>B AT-Y<C
X2>0 Y>>0
/Z=C - X— Min /=B -Y — Max




DUAL ASIMETRICO

DIRECTO DUAL

A - X=B
X>0
/Z=C - - X— Max




DUAL ASIMETRICO

DIRECTO DUAL
A-X=B AT.Y> C
X > 0

Z=C.-X—Max | £=B Y= Mn




DUAL ASIMETRICO

DIRECTO DUAL
A-X=B AT.Y>C
X >0
Z=C.-X—Max | £=B Y= Mn
A-X=B
X >0

Z=C - X— Min




DUAL ASIMETRICO

DIRECTO DUAL
A-X=B AT.Y> C
X >0 |
Z=C.-X—Max | £=B Y= Mn
A-X=B AT.Y<C
X >0

Z=B Y — Max

Z=C - X— Min




DUAL SIMETRICO



MAX: Z=4X,+3X,—X,q

(16X, +6 X, +2 X, < 480
< 4X,+5X,—17X;2 100
. 10X, +8X,—3 %5 =< 500

X: 2> 0



MAX: Z=4X,+3X,—X,q

(16X, +6 X, +2 X, < 480
< —4X,—5X,+ 7 X;<-100
. 10X, +8X,—3 %5 =< 500

X: 2> 0



DIRECTO
FORMA
CANONICA

MAX: Z=4X,+ 3 X,— X,

(16 X, +6 X,+2 X; < 480
-4 X, —-5X%X,+ 7 X;<-100
10X, +8X%,—3X; < 300

A

X: = 0

MIN: Z2=480y,-100y,+ 500y,

(16y,-4y,+10y, > 4
6y,-5y,+8y; =23

A

L 2y, +7y,—-3y;2-1

y; =2 0




MAX: Z=4X,+ 3 X,— X,

DIRECTO
(16 X, +6 X,+2 X; < 480
¢ 44X +5X,—7Xx32 100
10X, +8X%,—3X; < 300
X; 2 0
DUAL MIN: Z2=480y, -100y,+ 500y,

(16y,-4y,+10y, > 4
6y,-5y,+8y; =23

A

=2y, -7y, + 3y;<1

yi 2 0




MAX: Z=4X,+3X,—X,q

(16X, +6 X, +2 X, < 480
< 4X;+5X,—-17X%X;= 100
. 10X, +8X,—3 %5 =< 500

X: 2> 0



MAX: Z=4X,+3X,—X,q

16X, +6X,+ 2 X; < 430
4X,+5X,— 17Xy < 100

4 X, +5X,— 1 Xy 2 100

_ 10X, +8X%,—-3%; < 500

X; = 0



MAX: Z=4X,+3X,—X,q

16X, +6X,+ 2 X; < 430

4X,+5X,— 17Xy < 100
-4 X, —5X,+ 7 X;<-100
_ 10X, +8X%,—-3%; < 500

X; = 0




DIRECTO
FORMA
CANONICA

MAX: Z=4X,+3X,— X,

~

16 X, +6 X,+2 X, < 480
4X,+5X%X,—7X%X;< 100
—4 X, —-5X,+7X;<-100

10 x; + 8 X,—3 X3 < 500

e

X; 20

MIN: Z=480y,+100y,-100y,"+ 500y,

~

16y, +4y,-4y,+10y, > 4
{ by, +95y,-5y,’+ 8y, =3
2y, =1y, + 7y, — 3y, 2-1

y;=20




MAX: Z=4X,+3X,— X,

DIRECTO
[ 16X, +6X,+2 X, < 480
{  AX +3X%,—7Xx;= 100
10 x; +8 x,— 3 X3 < 500
\
X; 20
DUAL MIN: Z=480y,+100y,-100y,"+ 500y,

~

16y, +4y,-4y,+10y, > 4
{ by, +95y,-5y,’+ 8y, =3
1

\ -2y, t7y,=7Yy, + 3y, <

y;=20




DUAL ASIMETRICO



MAX: Z=4X,+3X,—X,q

(16X, +6 X, +2 X, < 480
< 4X;+5X,—-17X%X;= 100
. 10X, +8X,—3 %5 =< 500

X: 2> 0



FORMA ESTANDAR
MAX: Z=4X,+3X,— X,
4
16 X, +6 X,+2 X, +%x, = 480
< AX +5X%X,-7X, = 100

10 X, + 8 X, — 3 X, + X = 500

\.

X: 20



DIRECTO

MAX: Z=4X,+3X,— X,

16 X, +6 X,+2 X, < 480
100

10x;, +8x,-3X; < 500

Y AX +5X,—TX,

X; =0

DUAL

MIN: Z=480y, +100y,+ 500y,

(16y,+4y,+10y, >4
6y,+5y,+ 8y, =3

< 2y,=Ty,=73y; 2-1
Y1 >0

\ y; 20




PASAJE
DE TABLA OPTIMA DIRECTA
A TABLA OPTIMA DUAL

(Y VICEVERSA)



MAX: Z=4x,+3X,

Sujeto a:
- 6%, + 16 x, < 48000

! 12x,+ 6X, < 42000
9x,+ 9X, < 36000

siendo:  X,, X, 20 y continuas



X3 14.000 1 5/3 -26/9

X1 3.000 1 1/6 -1/9

X5 1.000 1 -1/6 2/9

Z =15.000 o) 0 o) 1/6 2/9
Ya Ys Y1 Y2 Y3




X3 14.000 1 5/3 -26/9

X1 3.000 1 1/6 -1/9

X5 1.000 1 -1/6 2/9

Z =15.000 o) 0 o) 1/6 2/9
Ya Ys Y1 Y2 Y3

Z =15.000




X3 14.000 1 5/3 -26/9
X1 3.000 1 1/6 -1/9
X5 1.000 1 -1/6 2/9
Z =15.000 o) 0 o) 1/6 2/9
Ya Ys Y1 Yo Y3
Y2
Y3

Z =15.000




0) X3 14.000 5/3 -26/9
4 X 3.000 1 1/6 -1/9
3 X5 1.000 1 -1/6 2/9
Z =15.000 0) 1/6 2/9
Ya Ys Y2 Y3
42.000 Y, 1/6
36.000 Ys 2/9
Z =15.000




0) X3 14.000 1 5/3 -26/9
4 X 3.000 1 1/6 -1/9
3 X5 1.000 1 -1/6 2/9
Z =15.000 0) 0 0) 1/6 2/9
Ya Ys Y1 Y2 Y3
42.000 Y, 1/6 1
36.000 Ys 2/9 1
Z =15.000 0 0)
Xq X, X5 X1 Xy




0 | x, | 14.000

4 | x, | 3.000 | 1

3 | x, | 1.000

Z =15.000 0

42.000 | v, 1/6 | -5/3

36.000 | vy, 2/9 26/9 1

Z =15.000 0




0 X, | 14.000 1 5/3 | -26/9
4 x, | 3.000 1 1/6 | (-
3 | x, | 1.000 1 Cuse )| (7o
Z = 15.000 0 0 0 176\
Ya Ys Y1 Yo
42.000 | v, 1/6 | -5/3 1 -1/6
36.000 | v, 2/19 | 26/9 1 179 | -29
Z = 15.000 0 0
X3 X4 Xg X1 X5




N
(14.000 |

o) X3 1 5/3 -26/9
4 X4 1 1/6 -1/9
3 X, . 1 -1/6 2/9
Z =15.000 0 2/9
Y3
42.000 Y, 1/6 1/6
36.000 Vs 2/9 -2/9
Z =15.000 14.000f O 0 -3.000 | -1.000
X3 Xy X5 X1 X2




Z = MAX

Z = MIN




Z = MIN

Z = MAX




Z = MAX

Z = MIN




Z = MIN

Z = MAX




Z = MAX

Z = MIN




Z = MIN

Z = MAX




MIN: Z=X,+0,5X,+2 X,

Sujeto a:

IA

3,0

¢ X +05x%x,+2x%x, 21,2

(3X,+ 22X, +4X,

X, + X+ X3 =1

\

siendo: Xy, X,,X; 2 0



1 0,5 2 M
Ck Xy By A A, Aj A, Ac A
1 X1 0,4 1 2 1 4
0 Xg 0,4 -0,5 -1 1 -2
2 X3 0,6 1 1 -1 -3
Z (MIN)=1,6 -0,5 -1 -2-M
Y4 Ys Ye Y1 Y2 Y3
3,6 1,2 1
by Xy By A’y A, A’y A, A'c A'g
3,6 Y, 1 1 1 -1 1
1 Y3 -2 -2 1 4 -3
0 Ve 0,5 0,5 -2 1 -1
Z (MAX)=1,6 0,4 0,4 0,6
X, Xs X X, X, X,




1 0,5 2 M
Ck Xy By A, A, A, A, Ac A
1 X 0,4 1 2 1 4
0 Xg 0,4 -0,5 -1 1 -2
2 X3 0,6 1 1 -1 -3
Z (MIN)=1,6 -0,5 -1 -2-M
Y4 Ys Ye Y1 Y2 Y3
3,6 1,2 1
by Xk By A’ A’ A’g A, A’ A'g
3,6 21 1 1 1 -1 1
1 Vs -2 -2 1 4 3
0 Ye 0,5 0,5 -2 1 -1
Z (MAX)=1,6 0,4 0,4 0,6
X4 X5 Xg X1 X2 X3




1 0,5 2 M
Ck Xy By A, A, A, A, Ac A
1 X 0,4 1 2 1 4
0 Xg 0,4 -0,5 -1 1 -2
2 X3 0,6 1 1 -1 -3
Z (MIN)=1,6 -0,5 -1 -2-M
Y4 Ys Ye Y1 Y2 Y3
3,6 1,2 1
by Xk By A’ A’ A’g A, A’ A'g
3,6 21 1 1 1 -1 1
1 Vs -2 -2 1 4 3
0 Ye 0,5 0,5 -2 1 -1
Z (MAX)=1,6 0,4 0,4 0,6
X4 X5 Xg X1 X2 X3




1 0,5 2 M
Ck Xy By A A, Aj A, Ac A
1 X1 0,4 1 2 1 4
0 Xg 0,4 -0,5 -1 1 -2
2 X3 0,6 1 1 -1 -3
Z (MIN)=1,6 -0,5 -1 -2-M
Y4 Ys Ye Y1 Y2 Y3
3,6 1,2 1
by Xy By A’y A, A’y A, A'c A'g
3,6 Y, 1 1 1 -1 1
1 Y3 -2 -2 1 4 -3
0 Ve 0,5 0,5 -2 1 -1
Z (MAX)=1,6 0,4 0,4 0,6
X, Xs X X, X, X,




1 0,5 2 M
Ck Xy By A, A, A, A, Ac A
1 X 0,4 1 2 1 4
0 Xg 0,4 -0,5 -1 1 -2
2 X3 0,6 1 1 -1 -3
Z (MIN)=1,6 -0,5 -1 -2-M
Y4 Ys Ye Y1 Y2 Y3
3,6 1,2 1
by Xk By A’ A’ A’g A, A’ A'g
3,6 21 1 1 1 -1 1
1 Vs -2 -2 1 4 3
0 Ye 0,5 0,5 -2 1 -1
Z (MAX)=1,6 0,4 0,4 0,6
X4 X5 Xg X1 X2 X3




TEOREMA FUNDAMENTAL DE LA DUALIDAD

DIRECTA FINITA < DUAL FINITA

ZOPTIMO DIRECTO — ZOPTIMO DUAL

DEGENERADA <  ALTERNATIVA

INCOMPATIBLE <«  POL. ABIERTO



C 3 3 0 0 0
ce | % B A, A, A, A, A
0 | x, |14.000 1 5/3  -26/9
3 | x, | 3000 | 1 16  -1/9
3 | x, | 1.000 1 1/6 209
Z = 12.000 0 0 0 0+  3/9
ALTERNX;N%
C 3 3 0 0 0
Cy X, B A, A, A, A, Ac
42.000 | vy, 0 -5/3 1 16 1/6
36.000 | y, 3/9\ 26/9 1 19  -2/9
Z =12.000 -14.000 0 0  -3.000 -1.000
\

DEGENERADA




INTERPRETACION
ECONOMICA
DEL PROBLEMA DUAL






6y, + 12 y,



6y, + 12 y, + 9 vy,



6y, +

12 y, +

9y,

vV



A)

EST
6y, +

SOL
12 y, +

PIN
9 y;

vV



A)
B)

EST
6y, +
16 y, +

SOL
12 y, +
6y, +

PIN

9 Y3
9y, 2

vV



EST SOL PIN
A) 6y, + 12vy,+ 9y, =2 4
B) 16 y, + 6y, + 9y, 2 3

Z =48.000y, +42.000y, + 36.000y, = Min



EST SOL PIN A B
A) b6y +12y,+9y; -y, = 4
B) 16 y,+ 6Yy,+ 9y, Y5 = 3

Z =48.000y, +42.000y, + 36.000y, = Min
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