Universität Erlangen-Nürnberg Naturwissenschaftliche Fakultät I Prof. Dr. K. Klamroth

24.04.2003

Linear and Network Optimization

Handout 1 Example for pivot operations in a simplex tableau

(LP) min −2x_1 − 3x_2 − 4x_3 s.t. 2x_2 + 3x_3 ≤ 5 x_1 + x_2 + 2x_3 ≤ 4 x_1 + 2x_2 + 3x_3 ≤ 7 x_1, x_2, x_3 ≥ 0

Transformation into standard form:

min −2x_1 − 3x_2 − 4x_3 s.t. 2x_2 + 3x_3 + x_4 = 5 x_1 + x_2 + 2x_3 + x_5 = 4 x_1 + 2x_2 + 3x_3 + x_6 = 7 x_1, . . . , x_6 ≥ 0

Starting tableau:

T = 1 −2 −3 −4 0 0 0 0 0 0 2 3 1 0 0 5 0 1 1 2 0 1 0 4 0 1 2 3 0 0 1 7

Simplex tableau with respect to the basis B = {4, 5, 6}:

T (B) =

1 −2 −3 −4 0 0 0 0 0 0 2 3 1 0 0 5 0 1 1 2 0 1 0 4 0 1 2 3 0 0 1 7

Pivot operations:

T (B) =

1 −2 −3 −4 0 0 0 0 0 0 2 3 1 0 0 5 0 1 1 2 0 1 0 4 0 1 2 3 0 0 1 7

→ 1 −2 −^1_3 0^4_3 0 0^{20}_3 0 0^2_3 1^1_3 0 0^5_3 0 1 −^1_3 0 −^2_3 1 0^2_3 0 1 0 0 −1 0 1 2

→ 1 0 −1 0 0 2 0 8 0 0^2_3 1^1_3 0 0^5_3 0 1 −^1_3 0 −^2_3 1 0^2_3 0 0^1_3 0 −^1_3 −1 1^4_3

→ 1 0 0^3_2^1_2 2 0^{21}_2 0 0 1^3_2^1_2 0 0^5_2 0 1 0^1_2 −^1_2 1 0^3_2 0 0 0 −^1_2 −^1_2 −1 1^1_2

We can conclude that x = (^3_2 ,^5_2 , 0, 0, 0,^1_2 )^T , i.e., x_1 =^3_2 , x_2 =^5_2 and x_3 = 0, is an optimal solution of the LP with optimal objective value c x =^{21}_2 .