MTH 461 5. The simplex method: the idea

The simplex method is one of the main methods of solving linear programs.

Special assumptions (for now):

1) The program is in the equality form: we want to maximize
Z=0CX1+ ...+ CphXp

subject to the constraints:

a11x1 + ...+ ai1px, = by

AmX1+ ...+ aupxp = by

X1, X2, ... x5 >0
2) The coefficient matrix
an ... d1p
A =
am mn
is in the basic form.
3) by >0fori=1,...,m.
Example.
Xy %y Wg Xy Xg %Xy = | ¥ % - X,
-1 01101 %X, = 3 - %,
11000 3 —> K= F-2% - Ra
'_2_. 00 'L1 7 %, = free
\ / Yy = ;r&
-Cr&e



Basic feasible solutions

Basic feasible solutions are the solutions obtained by setting all free variables
to 0.

Example.
101101 (x3=14+x1—x4 .

;2)800 3 x> =3 — x %73
[ <X5=7—2x1—x4 — ><5=7

x1 = free NF(_)O %, O

x, = free Xs* %420

| X1, X2, X3, X4, x5 > 0 a bagie feasble
solubion

Geometric interpretation

Note: Pasic feasible solutions
{easible region corre_e‘:ono\ o extreme poinks

of e dLeasble region.

extreme points

/

The pivot step

X, Kz X3 N X X, Wy Nz Ky Xf
-1 01101 1o 1 1 O
110003 make %, basic 1 1 Q09|53
2 001 1|7 | and %y free 2 0-1l0O |16
e L——QL?
T T T -
free basic o new basic jeasivle
basic: ot solution:
7‘4=l+x‘—x, 7<4=\
Xzs 5’ x‘ ¥2=5
Xg = 6-2% t%Rs s =6
R, = free x e
%, = {ree %, = O

3=
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One more assumption

4) In the objective function z = c1x1+. . .4+ ¢, x, the coefficients ¢; corresponding
to basic variables are equal to O.

Example. The objective function:

41 4+ 2x0 + x4 = z

——

C non-zer coefficient Tﬁ

Constraints: 6 bLasic vaneble
—x1+x3+ x4 =1 *, , R = free
x1+x=3

Rz, %z %5~ basic
2x1+ x4+ x5 =7

X1, X2, X3, X4, X5 2 0
Subtreck side b% sde:
4r + 2Zx, t X4 = 2
Zx‘.{.Oxz_ +X4: Z"‘é
| I

T zer coefficrent of
+he basic vansble
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