nil= Pivot[A_, k_, 1] := Modu'Le[(B = A},
m = Dimensions[A][1]; n = Dimensions[A][2];
For[i=1, ism, i+,
If[i==k,
B[] = A[i]/Atk, 11,
B[i] = -A[i, 1]/AIk, 1]]*A|1k]]+A[['i]]]
|
B

]

(*Section 2.3 Example 2x)
(x2-phase methodx)

2= MatrixForm[A®={{1, 2,2, 1,1, 0, 1, 0, 12},
(1’ 2’ 1’ l’ 2, 1’ 0’ 0’ 18}’ {3, 6’ 2’ 1’ 3’ 0, 0’ 1’ 24}, {0’ 0’ 0’ 0, O’ 0’ 1’ l’ 0}}]

Out[2]//MatrixForm

122110610 12
12112100 18
3621300124
0000606060611 0

nE- Al = AG3 AL[4] = AG[4] - AG[1] - AO[3];

MatrixFormAl]

Out[4]//MatrixForm=
1 2 2 1 1 010 12
1 2 1 1 2 100 18
3 6 2 1 3 001 24
-4 -8 -4 -2 -4 0 0 0 -36

in[sl= MatrixForm[A2 = Pivot[Al, 3, 2]

Out[5]//MatrixForm=

o0 2 2 go1-1 4
3 3 3
o0 2 2 110-% 10
3 3 3
1,01 01 190 1 4
2 3 6 2 6
0 0-2_2 0900 2 4
3 3 3

n7}= MatrixForm[A3 = Pivot[A2, 1, 3]]

Out[7]//MatrixForm=

00100 2 13

2 4 4
o0 fi11-2_Ly

2 4 4
1190 g L I3
2 2 4 4
0 © 006 1 1 0



inigl= BO = Drop[A3, None, {7, 8}];
Bor4g=¢-1, 2, 3, 1, 1, -2, 0};
MatrixForm[BO]

Out[10]//MatrixForm=
0 01

(o]
(o]

0

NIiIF ®©

1
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H ©® NIk NI-
= Nl

(o] =
@ w (o] w
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n1}= Bl = BOj B1[4] = BOL1]*(-3) + BO[2] « 2 + BO[3] * (-2) + BO[4];
MatrixForm[B1]

Out[12]//MatrixForm=
0 01

(o]
(o]

0

NIiF ®©
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|

N
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n[13= MatrixForm[B2 = Pivot[Bl, 3, 1]]

Out[13]//MatrixForm=

901§003
ooo§119
120010 6
e4o§4015

(«*Section 2.3 Example 2%

(*Big Mx)

MatrixFormiCo = {1, 2, 2, 1, 1, 6, 1, 6, 12}, {1, 2, 1,1, 2, 1, 0, 0, 18},
{3,6,2,1,3, 0,0, 1, 24y, {(-1,2,3,1,1, -2, M, M, O]

Out[20]//MatrixForm=

1 22110 10 12
1 2112 1 00 18
3 6213 0 0124
-12311-2MMO0

n21:= Cl=COj Simplify[C1l[4] = CO[4] + COI1]+(-M)+ CO[2]*2 + COL3]*(-M)1;

MatrixForm[C1]
Out[22]//MatrixForm=
1 2 2 1 1 010 12
1 2 1 1 2 1 00 18
3 6 2 1 3 0 01 24
1-4M 6-8M 5-4M 3-2M 5-4M 0 0 0 36-36M



n25= MatrixForm[C2 = Simplify[Pivot[Cl, 3, 2]]

Out[25]//MatrixForm=

o o 2 2 9 o1 -2 4
3 3 3
o o 1 2 110 -2 10
3 3 3
1,1 10144 1 4
2 3 6 2 6
4 M 2M 4M
-2 0 3-%° 2-5° 2 00 -1+ -4(-3+M)

n26l= MatrixForm[C3 = Simplify[Pivot[C2, 1, 3]]

Out[26]//MatrixForm=

0o 01100 3 R
2 4 4

©o 00 211 -2 E S
2 4 4

1100210 -1 i1 3

2 2 4 4

200 % 20-2imm_-2im3
2 4

n27:= MatrixForm[C4 = Simplify[Pivot[C3, 3, 1]

Out[27]//MatrixForm=

©o01io0o0 3 R
2 4 4
o0 11 -1 ESS
2 4 4
120010 -2 1 6

2 2
040240 -Bim3.iM15
2 4 4

(*2.3: Exercise 21x)
(*Slack variales: x5,x6; Artificial variables: x7, x8x)
(xbig-M methodsx)

e~ DO=O, 1, 7,2,-1,0,1,0,3},{,2,1,0,0,0,0,1,9,
2,3,1,-4,0,1,0,0,7,{3,1,-2,-4,0, 0, M, M, O}

MatrixForm[DO]
Out[29]//MatrixForm=
6 1 7 2 -10610 3
121 06 06 0606109
2 31 -4 0 1007
-31-2-40 06MMO

in3ol= D1 =DO;
D1[4] = DO[1] % (-M) + DO[2] * (-M) + DOI4T 3

MatrixForm[D1]
Out[32]//MatrixForm=
(0] 1 7 2 -1 0610 3
1 2 1 0 06 0 01 9
2 3 1 -4 O 1 060 7
-3-M 1-3M -2-8M -4-2M M 0 0 0 -12M



in3el= MatrixForm[D2 = Simplify[Pivot[D1l, 1, 3]]

Out[36]//MatrixForm=

0 1 1 2 SN 1 o 3
7 7 7 7 7
1 13 ) 2 1 0 1 1 89
7 7 7 7 7
2 29 ) _30 1 1 1 0 46
7 7 7 7 7
S3-M 2(9-13M) 0 2 (124M) Z(2-M) 0 2(1.+4M) 0 S _ ton
7 7 7 7 7 7
in38l= MatrixForm[D3 = Simplify[Pivot[D2, 3, 2]]
Out[38]//MatrixForm=
S 01 1 _3 1 32 0 ES
10 2 20 20 20 10
_3 0 5 L _13 1 1 43
10 2 20 20 20 10
x 0 3 1 x s 0 23
10 2 20 20 20 10
3 1 1 1 7 1
= (-13+M) 0 0 = (-3-5M) = (-7T-M = (—9+13M) £ (1+3M) 0 = (-21-43M)
10 2 20 20 20 10
in39k= MatrixForm[D4 = Simplify[Pivot[D3, 1, 41]
Out[39]//MatrixForm=
1 e 2 1 = _L 3 0 1
5 10 10 10 5
1 0 -5 0o 4 2 _4 1 19
5 5 5 5 5
2 1 3 o 2 1 2 0 13
5 5 5 5 5
1 4 1 1 1
Z(-21-M) ® 3+5M O -=(1+M) = (-3+2M) = (4+9M) 0 = (-9-19M)
5 5 5 5 5

n40l= MatrixForm[D5 = Simplify[Pivot[D4, 2, 5]

Out[40]//MatrixForm=

1 1 1 3 13
39 5 O3 0 5 0%
19 .25 g1 .1 4 5 19
4 4 2 4 4
1 4 1 9 o o el
2 2 2 2
-4 0 -2 00 -1 M 1+M 2



