LP standard form
7 =c'x = max
Ax€ b

x =20

n

A=m A19°'°9AI"9AI"+19"'9AI’Z

Ym

x = ( X1,...X,0,...,0) is a basic solution if
A4,...A,are linearly independent

Theorem The set of extreme points are in one
to one correspondence with the set of basic
solutions. ’




Extreme point = Basic solution

Let x° =(x10,...,xf;O,...,O)—extreme
point

To prove that x° is a basic solution we have to
prove that |

Aj,..., A are linear independent

XA +...txA =0, x;#0

xlz(xlo+txl,...,xf+txr;0,...,0)
x° =(x1° —z‘xl,...,xf —txr;O,...,O)
forsmallt )0

x'>0,x°>0and




(paX)



1 2
0 X TX
X =
2

So x” is not an extreme point

A, ..., A, are linear independent

The second part

X° — basic solution X’ — extreme point
0 0 0.
X ——-(xl,...,xr,O,...,O)
Assuming that it is not so, then
) 1 2
Vx,x° X #X
0 1 2
x'=Ax'+(1-4)x
1 1 1.
X =(x1,...,x,,,0,...,0)

2 (.2 2.
X —(x1 ,...,xr,O,...,O)



X A+.+xA4=>b
X'A +..+x2A4=b
(xl1 — xf)A1 + O...+(xi — xf)Ar =(

A,..., A arelinear independent

x" basic sol.= x° — extr. point



The solution of LP is a VERTEX

N
C'x=C" (Z /ll.xij
i=1

CTx;> CTx,> ... > Clxy

max CTx = max C'x; = Clxq !
1<1<N

x € Q




Linear Programming

7 = C'x — max

Ax< b

Example

7 = X1+ 2X, > max

2X1+X2§ 4
X1 ‘|‘3X2S 7

X120, XzZO




Moving from one vertex to another <> moving

from one basic solution to another

N

z=Xx, +2x, — max.

2)61 + X5 <4 fo\k
v

X, +3x, <7 In

x, 20,x,20
2%, +x,+5, =4
x, +3x, +s,=7

x, >0,x,20,s,20,5,20
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Dacota Co.

e Desk  Table Chair
Lumb 8 6 1 48
Finish.h. 4 2 1.5 20
Carp.h. 2 1.5 0.5 8
$60  $30 $20
z=60x, +30x, +20x; — max
~ 8x,+6x,+x,<48
4x, +2x,+15x,<20
2x, +15x, +05x, <8

x,20,x,20,x;,20
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s, X, X, 8 5 X

4 0 -l 16

-2 -1 4

05 075 025 4

30 15 -5 240

)
S, X, S, 8 X, X
12
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| 0 Y0 )0 140
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0 0 0O 280

x, =2,x,=0,x, =8




x =0, s =D is the first basic solution
IfV-¢=20thenx=0= X - solution because
CjS 0
If 3 G < 0 then find ajj > 0
: . | b b,
i : ming +>0p=-—2
~ al] aioj

aioj 1 the pivot

If V a;; <0 then max z = oo




"

4x, + x, —> max

2x,+3x,<4 2x, +3x, + 5, =4

x, +x,<1 X, +Xx, +s, =1

4x, +x,<2 4x, +x, +85,=2

x, 20, x,20 x,20,x,20,520,s5,20,8,20
X, X, 8 8 8 1 A =czd —c,<0

0 2 3 1 0 0 4 U

0 1 0 1 0 1 cz 4, <c,

0 4 1 0 0 1 2 If cyAd,—¢; 20
-4 -1 0 0 0 O then x,—opt.soln.
x, 8§ 8 X, s 1

0 -1 -3 1 0 01

1 1 1 0 1 01

0 3 -1 0 0 1 1
-3 1 0 0 0 1
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