§4.7-4.12 Summary of Computational Steps if 1 < n

Step 1

Step 2

Step 3

Step 4

Step 5

Set. up the problem in the standard form
maxZ =c-x=(c1,...,¢a)  {L1,...,20) = 1B} + - + Cpitn
Subject, to Ax = b for an m x n matrix A = (a;;) and b € R™.

Tlaeeeydin 2 0.

Find a feasible solution using m basic variables, corresponding to the columns of A forming
the invertible matrix B. In fact, if we know B, the center part of the updated tableau (without

the first and last row, the first and last -colunm) has the form

B (A8} SQQ. %\’“

; ) \ l A
Compute C vector. Again, it will be of the form € = ¢ - (epg)B71A. Ll M}—hW-h
If & is non-positive. then we have the optimal solution. MT P&\%ﬁ
Otherwise, go to Step 5.

Let ¢ be the maximum value in & corresponding to the ith nonbasic variable, and let A; be
the ith column of A.

let B-lp=bh= (5|, .. .I_:,,.)T and B~14; = (a,,. .o, i)T. Then the reduced system with the

potential new basic variable has augmented matrix
(1 7n]b]

In case all @; < 0, then we can increase x; as much as possible, and we will get an unbounded

solution.

Ifa; > 0forsome j=1,...,m,let Eaj/&j be the maximum and replace the the basic variable

irj by the nonbasic variable ;.

Return to Step 2.

Example (of unbounded solution) If in a maximization problem involving x;,...,25 = 0

satisfying 2 equations.

Suppose (i, w2, 23,24,25) = (0,0,0,8,7) is a basic feasible solution. If C'l =1 > 0 and the

reduced system is

Ly 4 uay =8, Jep+uas=".

Then we can increase ry indefinitely, and conelude that we have an unbounded solution.



Simplex methods in Tablcau form

Z=W

Check the relative profits for different nonbasic variables:

G =5~(-1,1) (;) =3, Ca=2

Cp | B | (+5)x1 (+2)12 (+3)rs (—1)zg (+1)r5 | constraints
—1 |y 1 2 2 1 0 8
1 | x5 3 4 1 1] 1 7
—

[an = U\ a:\As\AdRsl b )

A9

-(-1,1) (ﬁ) =0, Cy=3-(-1,1) (f) =4,

We can include the information in the tableau. HK. He
Cp | B | (+5)z1 (+2)a2 (+3)r3 (-1)xy (+1)z5 | constraints B = rcl) G
-1 |z, 1 2 2 1 0 8 '
1 | xg 3 4 1 0 1 7 Q/
c| 3 0 1 0 o Z=—1 8 [plb ]

- W
Because Cj is largest, we bring in the nonbasic variable 3. /X - (_‘BB;’A = ( G -C )_(_f ) é;,_}
e ,

The limit for xy increase is determined by the quotients of the entries in (

2
those of the veetor under xy yiclding (3;1

) So, we can increase x3 by 4, and change z4 to 0.

We can now update the tablean to by Gaussian elimination:

&£y _
&y -

—___“__&P—-___/
So. we can use x) as a basic variable. The increase of #y is limited by%

N———

J
Lt B=12 2]

Cg | B|(+5)a1 (+2)xa (+3)my (~Dmx; (+1)as | constraints
3 Ty 1/2 1 1 1/2 0 4
U |ag | 5/2 3 0 _1/2 1 3 1) Thaw
C 1 -4 0 -2 0 Z=15 B"\ [‘9”7 ']

L-caR A
=(G--Cs)— (3, l)[i n} Iq,

8 for xy, 6/5 far x3.

We can increase z; = 6/5 and decrease xg = 0.

Update the tableau to by Ganssian climination:

M

Cp | B[ {(+8)x) (+2)a2 (+3)ay (—1)xy (+1)z5 | constraints
3n &y 0 : 2/5 : 1 : 3/5 -1/5 17/5 [ﬂs‘ﬂ\
5 | w 1 6/5 0 -1/5 2/5 G/5
C| o ~26/5 0 9/5  -2/5 | Z= 81/5 (}\ |b]

As € are all non-positive, we have an optimal solution.
= (0 - O~ (3, 5)[ I%]



