Example:

Consider the following LP:

min  2x1 + X4 +5x7

S.t. X1 X2 TX3 TX4 =
X1 + X5 =2

X3 +X6 —

3x0  +x3 +x7 =
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Example:

Consider the following LP:

min  2x1 + X4 +5x7

S.t. X1 X2 TX3 TX4 =

X1 + X5 =2
X3 +Xp —
3x2  +x3 +x7 =
xi 20 ,Vj

/1 1 1 1 4\
1 1 2
(Alb) = 1 1 3
\ 3 1 1 | 6/

A has full row rank m = 4.
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Example:
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Example:

» Every basis B is invertible and can be transformed into the identity matrix by
elementary row operations and column permutations. (Gaussian elemination)

Vo  Arom fovmadipan necdedf
‘B;\_ t‘O(D/"\ L\%;{/ mo (X
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Example:

» Every basis B is invertible and can be transformed into the identity matrix by
elementary row operations and column permutations. (Gaussian elemination)

» |f we transform the whole expended matrix with these operations, we obtain a
solution of Ax = b by setting the basic variables to the transformed
right-hand-side. Such a solution is called basic solution for basis B.
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Example:
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Example:
Basis 3:
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Example:

> If we permute the columns of A and x such that A= (Ag, Ay) and x = (£, then
the elementary transformations correspond to multiplying the linear system

(As, An) <§5) = b

from the left with the inverse B! of the basis:
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Example:

> If we permute the columns of A and x such that A= (Ag, Ay) and x = (£, then

the elementary transformations correspond to multiplying the linear system

(As, An) <§5) = b

from the left with the inverse B! of the basis:

XN
& B lAgxg + B~ *Ayxy = B~1b
& xg + B tAyxy = B~ b

» Setting xy = 0, we obtain xg = B~1b.
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Example:

> If we permute the columns of A and x such that A= (Ag, Ay) and x = (£, then

the elementary transformations correspond to multiplying the linear system

(Ag, An) <XB) = b

XN

from the left with the inverse B! of the basis:

XN
VAN B lAgxg + B~ *Ayxy = B~1b
& xg + B tAyxy = B~ b

» Setting xy = 0, we obtain xg = B~1b.

» So if B is a basis, we obtain the associated basic solution x = (xg,xn)' as
XB = B_lb, xy = 0.
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