
In[27]:= Pivot[A_, k_, l_] := Module{B = A},

m = Dimensions[A]〚1〛; n = Dimensions[A]〚2〛;
Fori = 1, i ≤ m, i++,

Ifi ⩵ k,

Bi = Ai  A〚k, l〛,
Bi = -Ai, l  A〚k, l〛 * A〚k〛 + Ai

;

B



(*3.2: Exercise 7*)

In[29]:= MatrixForm[

A1 = {{1, 1, 2, 1, 0, 0, 2}, {2, 3, 4, 0, 1, 0, 3}, {3, 3, 1, 0, 0, 1, 4}, {-8, -9, -5, 0, 0, 0, 0}}]

Out[29]//MatrixForm= 

1 1 2 1 0 0 2

2 3 4 0 1 0 3

3 3 1 0 0 1 4

-8 -9 -5 0 0 0 0

In[30]:= 

MatrixForm[A2 = Pivot[A1, 2, 2]]

Out[30]//MatrixForm= 
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In[31]:= MatrixForm[A3 = Pivot[A2, 3, 1]]

Out[31]//MatrixForm= 
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In[34]:= B = {{1, 1, 1}, {0, 3, 2}, {0, 3, 3}};

Inverse[B].{2, 4, 1}

Out[35]= 
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3
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In[36]:= (*Dual problem*)

MatrixForm[B0 = {{1, 2, 3, -1, 0, 0, 1, 0, 0, 8}, {1, 3, 3, 0, -1, 0, 0, 1, 0, 9},

{2, 4, 1, 0, 0, -1, 0, 0, 1, 5}, {0, 0, 0, 0, 0, 0, 1, 1, 1, 0}}]

Out[36]//MatrixForm= 

1 2 3 -1 0 0 1 0 0 8

1 3 3 0 -1 0 0 1 0 9

2 4 1 0 0 -1 0 0 1 5

0 0 0 0 0 0 1 1 1 0

In[37]:= B1 = B0; B1〚4〛 = B0〚4〛 - B0〚1〛 - B0〚2〛 - B0〚3〛;
MatrixForm[B1]

Out[38]//MatrixForm= 

1 2 3 -1 0 0 1 0 0 8

1 3 3 0 -1 0 0 1 0 9

2 4 1 0 0 -1 0 0 1 5

-4 -9 -7 1 1 1 0 0 0 -22

In[39]:= MatrixForm[B2 = Pivot[B1, 3, 2]]

Out[39]//MatrixForm= 
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In[41]:= MatrixForm[B3 = Pivot[B2, 1, 3]]

Out[41]//MatrixForm= 
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In[42]:= MatrixForm[B4 = Pivot[B3, 2, 4]]

Out[42]//MatrixForm= 
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In[43]:= C0 = Drop[B4, None, {7, 9}]; C0〚4〛 = {2, 3, 4, 0, 0, 0, 0};

MatrixForm[C0]

Out[44]//MatrixForm= 
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In[45]:= C1 = C0; C1〚4〛 = C0〚4〛 - 4 * C0〚1〛 - 3 * C0〚3〛;
MatrixForm[C1]

Out[46]//MatrixForm= 

-
2

9
0 1 0 -

4

9

1

3

7

3

-
5

9
0 0 1 -

10

9

1

3

1

3

5

9
1 0 0

1

9
-
1

3

2

3

11

9
0 0 0

13

9
-
1

3
-
34

3

In[47]:= MatrixForm[C2 = Pivot[C1, 2, 6]]

Out[47]//MatrixForm= 
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3 2 Exercise7
Maximize 2 8 9 245 3

subject to X 4 2 2 352 XitXzt2Xs 4 2
2X 3 244 33 m 2x 3 2 4 75 3
3 14 3 24 3 E4 3 143 2 73 6 4
Xj 0 5 1 2,3 770 2 1 1,6

8 9 50 00

X X X X4 Xs X6 X1 X2 X X X X
X 1 1 21 0 0 2 5 40 0 Is 1 0 s

52340 0 3 9 0 1 0 1 3
633 001 4 1 1 0 30 1 1

8 9 5000 0 001 0 211

Optimal solution 1 1 2 3,4 Xs 6 1 0,33 0,0
Maximum 2 11 blair feasible optimal

basinvariables

14 Xa Xi B BX b

B 89 I Bt.b

CB B 0 9,8 B 0 1 2 WT

Maximize 2 8 9 245 3 Z CTX

subject to that 2 352 AY
2 143 244 353
3 1 3 2173 E4
j 0 5 1 2,3

0



DualProbles Minimize Z 2wit3Wat4W3 btw

subjectto 1 W 2Wat3W3 8 At.w C
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0000001T

FinalTableano Phase2

Optimalsolution fwi.W.wsW4 W5W6
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Maximum of 21 11

Minimum of Z 2W 342 43 11



Maximize 2 8 9 245 3

subjectto X 1 2 2 3 2 XitXzt2Xs 4 2
2X 3 244 3 m 2x 3 2 4 75 3
3 14 3 24 3 E4 3 143 2 73 6 4
j 0 5 1 2,3 730 2 1 1,6

8 9 50 00

X X X X4Xs X6 X1 X2 X X X X
X 1 1 2 1 0 0 2 5 40 0 53 1 0
52 340 103 9 20 1 01 3 1098 s

6 3 3 1 00 1 4
8 9 5000

1 0 30 1 1
0 0 I 0 1 2

CB B GTBlb

complementaryslackne
Optimalsolution wi.wa.wsW4 W5W6

1 0 4 ith_larkxlithdual

Maximum of 21 11 if
varia

Minimum of Z 2wit3w2 4W3 btw

DualProbles Minimize z 2wit3wa 4w
1234 1
bt B

1 Tc

subjectto 1 W 2Wat3W3 8
1 W 3W2 3W3 9
2 W 4 Wat 1.4375
We Wt W 330weak

ltyThm
Maximize Z CTX Minimize z btw

subjectto Ax b Esc
70 WSO

5
Xo feasible wo feasible

Then ctxofbt.NO



Pt
Assume to feasible A X E b

w feasible YAxEwot.be

ATWO V1
030

XP C CTX

Cor Xo feasible

Wo feasible it Ctxo btwo then to andwe are

optimal

ThmlDualitythmI.la If eithertheprimalproblem on dual problem

has a feasible solutionwith a finiteoptimalvalue

then the other problem has a feasible solution withthe
same optimalvalue

b If primal anddual have feasiblesolutions then
bothof themhave optimal solutions with the same

optimal value

Pfofly Maximize Z CTx Clo
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YE
If x ̅ is optimalsolution XB BY b j th columnofthetinedtableau
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