Taking an example of a Binary Integer Program (BIP):

minimize

z: -0.0675 x1 -0.4437 x2 -0.2457 x3 

subject to

bw: 9 x1 + 8 x2 + 8 x3  >= 9

dly: 5 x1 + 6 x2 + 7 x3 <= 20

r_1: x1 + x2  <= 1

r_2: x1 + x3  <= 1

r_3: x2 + x3  <= 1

bin x1 x2 x3 

I use the Lagrange Relaxation to combine the bandwidth and delay constraints into the objective function by using two Lagrange Multipliers, Ĺ1 and Ĺ2. Thus, the BIP becomes:

minimize

z’: -0.0675 x1 -0.4437 x2 -0.2457 x3 +
Ĺ1*(9 x1 + 8 x2 + 8 x3 - 9) +

Ĺ2*(5 x1 + 6 x2 + 7 x3 - 20)

subject to

r_1: x1 + x2  <= 1

r_2: x1 + x3  <= 1

r_3: x2 + x3  <= 1

bin x1 x2 x3 

To obtain the value of the two Lagrange Multipliers, Ĺ1 and Ĺ2, I do the partial derivatives with respect to (w.r.t.) x1, x2, x3, Ĺ1 and Ĺ2 and equating them to zero, I obtained:
δz’/δx1 = -0.0675 + 9*Ĺ1+5* Ĺ2 = 0



(1)
δz’/δx2 = -0.4437 + 8*Ĺ1+6* Ĺ2 = 0



(2)

δz’/δx3 = -0.2457 + 8*Ĺ1+7* Ĺ2 = 0



(3)

δz’/δĹ1 = 9 x1 + 8 x2 + 8 x3 - 9 = 0



(4)

δz’/δĹ2 = 5 x1 + 6 x2 + 7 x3 - 20 = 0



(5)

From Eqs (1) and (2), I obtained, Ĺ1=0.1296 and Ĺ2=0.2467

From Eqs (1) and (3), I obtained, Ĺ1=-0.0329 and Ĺ2=0.0727

From Eqs (2) and (3), I obtained, Ĺ1=0.2040 and Ĺ2=-0.198

Question:
Is it correct that I need to evaluate the function z’ with these 3 sets of Lagrange Multiplier and obtain the minimum among the 3 sets?
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