Math 414 Lecture 6
PC lab day Wednesday. Bring diskette.
Sandard form: Canonical =form:

maximize maximize
z; CX,+CX,+...+C X _z= CX,+CX,+...+C X
subject to subject to

a11X1+a12x2+' ' '+a1an bl allX1+a12X2+' ) '+a1nxn =
b

1
a21X1+a22x2+'"-'-aZan b2 alel-l-aZZXZ-l-"'+a2n n =
b2
a x,+a X +.+a x b a x,¥a X +.+a X =b_
x, 0,x, 0,..,x 0. X, 0,x, 0,..,x 0.
ABBREVIATION. X,¥,U,v Omeansx O,y O,u O,v O.
Reducing unregtricted variables to nonnegatives.
ax b with x unredtricted has a solution iff
alu v) b&u 0,v 0hasasolution.
Proof. Every number x isthe differenceu v of two
nonnegatives. 3=(3) (0), -3=(0) (3).
Convert to stlandard and to canonical form.

mnz=x 2y max -z = max -z =
with with with
X+y =8
Xy 4
y O
X arbitrary

By multiplying by -1 if necessary, we can change any
canonicd form into onein which the congant on theright is
dways 0.E.g., -x+y=-3canbereplacedwithx y=3.

LemmA. Thereisa1-1 onto correspondence between the set
Sof feasble solutions of astandard problem and set C of
feasible solutions of the problem's canonicd version. Every
extreme point of Slifts up to an extreme point of C by
adding the dack variables and every extreme point of C
projects down to an extreme point of Sby deleting the
dack variables. Since the objective function does not
involve dack variadles, it has the same vaue on ether
extreme,

Sandard problem Canonical version

max W=X+2y maX W=X+2y
with with

sx+y 3 X+y+s=3
X,y 0 X,y,s 0

FacTs Interior points have no zero coordinates.

Extremes have the same or more zeros than nearby points.
A canonica coordinate is zero iff the sandard point ison
the boundary for that coordinate. Thusfor a 2-variable

standard problem, an edge point has 1 canonical 0
coordinate; an extreme vertex point has 2 canonica 0's.
A stlandard point is extreme iff it is on more boundaries
than nearby points iff the canonica point has more zero
coordinates than nearby points.

y
(x,y)=standare point

(x,y,s) = canonical point.
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Sandard table Canonical table
X 'y w X Yy S w

Except for the slack variable s, the tables are the same.

In the problem above, either standard or canonical, thereis 1
constraint (we don't count thex, y 0 conditions) and each extreme
value has at most 1 positive entry. Therest are 0. In general we
have

THEOREM. INn astandard or canonica problem with m

condraints, each extreme feasible solution has & most m

positive entries. Therest are 0.
ExAMPLES.
(0,3) (0,3
2)
(0.0) (0.0 (3 (0.0) (3.0
no condraint lx+y 3 1.-x+y 3
2xy3
X,y 0 X,y 0 Xy 0
Make the basic solution feasible.
X+y-2z2=-2
X,¥,2% 0

Gengd:x=-y+z- 2,yab., zarb.



Badc: x=-2,y=0,z=C
Fessblee x=0,y=0,z=2




