The Simplex Algorithm

Algorithm 1: Simplex Algorithm

Input: Ac R bec R" and c € R"
Output: X € {x € R" | Ax = b, x > 0} maximizing c'x or the message
that max{c'x | Ax = b, x > 0} is unbounded or infeasible
1 Compute a feasible basis B;
2 |f no such basis exists, stop with the message “INFEASIBLE”;
3 Set N={1,....n}\ B and compute the feasible basic solution x for B;

4+ Compute the simplex tableau 2 — P QXNf B:
z = zg + rixy

5 if r <0 then
| return x = x;
6 Choose oo € N with r,, > 0;
7 if g;, > O for all /i € B then
| return “UNBOUNDED?;

8 Choose /3 ¢ B with gz, < 0 and pﬁ - = max{£- | gio < 0, € B};

9 Set B=(B\ {5}) U {a};
10 GOTO line 3;




The Simplex Algorithm

Algorithm 2: Simplex Algorithm

Input: Ac R™" bec R™ and c € R"
Output: X € {x € R" | Ax = b, x > 0} maximizing c'x or the message
that max{cix | Ax = b, x > 0} is unbounded or infeasible
1 Compute a feasible basis B;
2 |f no such basis exists, stop with the message “INFEASIBLE”;
3 Set N={1,...,n}\ B and compute the feasible basic solution x for B;

4+ Compute the simplex tableau 8 — P QXN for B;
zZz = Zy -+ I’XN

5 if r <0 then
| return x = x;
6 Choose o« € N with r, > 0;
7 if gj, > 0 for all i € B then
| return “UNBOUNDED?;

8 Choose (8 € B with g, < 0 and pﬁ = max{£- | gio < 0, € B};

9 Set B=(B\ {5}) U {a};
10 GOTO line 3;




The Simplex Algorithm

Algorithm 3: Simplex Algorithm

Input: Ac R™" bec R™ and c € R"
Output: X € {x € R" | Ax = b, x > 0} maximizing c'x or the message
that max{cix | Ax = b, x > 0} is unbounded or infeasible
1 Compute a feasible basis B;
2 |f no such basis exists, stop with the message “INFEASIBLE”;
3 Set N={1,...,n}\ B and compute the feasible basic solution x for B;

4+ Compute the simplex tableau 8 — P QXN for B;
zZz = Zy -+ I’XN

5 if r <0 then
| return x = x;
6 Choose o € N with r, > 0;
7 if gj, > 0 for all i € B then
| return “UNBOUNDED?;

8 Choose § € B with g, < 0 and pﬁ = max{£- | gio < 0, € B};

9 Set B=(B\ {5}) U {a};
10 GOTO line 3;




