Exercise:
Consider the primal problem:

Min z= X +X,
st. 2%+ %28 ... (L) ) N
I +TX, 221 L (L,) Primal Lpp (157! g25)
%20, %20
a) Set up the dual.

b) Solve the primal and the dual by graphical method and verify that:

Min Z=Max V

Solution:
a) The dual is:

Max v=8y,+21y,

st. 2y,+3y,<1
Y, +7Y,<1
oo ¥,20

Dual Lpp (4l z25<l1)

b) 1- solving the primal graphically:

Min z=x+X,
st 2%+ %28 ... (L) L,: (0,8)-(4,0)
47X 221 (L,) L, (0,3)-(7,0)
%20, %20
X2
A

A

The solutions are :



A58, 3518 53

1111 A1 11 11
B (7,0), Z, =7
C (08), Z.=8

The optimal solution is :

35 18 35 18 53
Xlz_ y X2:_ ) ZA:_+_:_
11 11 11 11 11
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2. For the dual,

Max v=8y,+21y,

st. 2y1+3y2§1 L1 : (0’:]3')_ (; ’0)
Y +7Y,<1
1
Y » ¥,20 L, : (0,?)—(1,0)
87
0.9

D(0.2)
/

>

A

c.0)| X0\ BLY

The solutions are :

4 1 32 21 53

AGo) s Za=+ =1,
1'1 11 11 1
1

B (5.0, Z, =1

C (0,0), Z.=0

D(O,%), Z.,=0

The optimal solution is :




4 1 35 18 53
Z, =422
11 11 1

Theorem:
1. The value of the simplex multiplier associated with the optimal
solution of the dual are the values of the variables for the optimal

solution of the primal.

2. The primal values of the dual variables are negative of the simplex

multipliers associated with the optimal solution of the primal.

1. 7=x Vi 2. y,=-m; V)

j 1

Exercise:

In the previas example find the simplex multipliers for the primal

and the dual, then verify the above theorem with its two parts.

Solution:

For the primal :

Min z= X +X,
st. 2%+ %, 28 .. ()
I +T1X, 221 (m,)
%20, %20
Then we get :

1+27, +37,=0

1+ 7, +77, =0

The solution of above equations is :

For the dual put in




Min v=-8y,-21y,

st. 2y, +3Y, <1 s (*z,)
Y +TY, <l (*1,)
Vi v ¥,20
Then we get :

—8+27m, + m,=0
—21+37, +77,=0
The solution of above equations is :
« 35 «~ 18
Ty, =—— , Ty, = —
11 11
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Exercise:
Min z= 3x —2X, + X,
st. 22X —3X,+X%X; =1
2% +3x, =8
X, X, 4 X3 =20
(1) Dual.
2 =, = .

(3) Min z=Max v



