Initial problem:

max z = 3x1 + Ta
s.t. xp +4ze <20

2z + 29 <12

1+ 22 <8

2r1 —x9 <8

1,72 >0



Initial problem:

maxz = 3x1+ T2
s.t. Ty + 4xs < 20
2r1 + x9 <12
1+ a9 <8
201 —x9 <8
T1,29 >0
Convert to standard form:
maxz = 3x1+ T2
s.t. Ty + 429 + 51 = 20
201 + x9 + 59 = 12
T, +To+ 53 =28
20y —x9+ 54 =8

T1,T2,81,52,83,54 Z 0

Initial dictionary:

z= 3r1+ T2
s1= 20—z —4xs
So= 12 —2x1 — o
s3= 8—1x1 — o
sS4 = 8—211+ 22

Idea of tableau:

z—3x1 —22=0
1 +4xs + 51 =20
201 + x9 + s9 =12
T1 4+ To+ 83 =28

201 —x9+ 54 =8



Initial problem:

Convert to standard form:

Initial dictionary:

Idea of tableau:

Initial tableau

maxz = 3x1+ T2
s.t. Ty + 4xs < 20
2r1 + x9 <12
1+ a9 <8
201 —x9 <8
T1,29 >0
maxz = 3x1+ T2
s.t. Ty + 429 + 51 = 20
201 + x9 + 59 = 12
T, +To+ 53 =28
20y —x9+ 54 =8
Z1,T2,81,52,53,84 > 0
z= 3r1+ T2
s1= 20—z —4xs
So = 124 2x1 + 22
s3= 841x1+ 2o
sS4 = 84211 — 2o
z—3x1 —22=0
1 +4xs + 51 =20
201 + x9 + s9 =12
T1 4+ To+ 83 =28
201 —x9+ 54 =8
z|x1 | T3 | 81| 82| 83| sa | RHS
1/-3|-1j0|0]0]|O0 0
0] 1 4 11000 20
0] 2 1 {0|1]0/|0 12
0] 1 110|010 8
0|2 |-1]0|00]|1 8
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Initial tableau

Initial dictionary:

basis: [s1,52,53,54]

Figure 1: First pivot

z| x| o | 81| S2 | 83| ss| RHS
11-3/-110]0]0|0 0
0] 1 4 111010101 20
0] 2 1 10]1]0]0| 12
0] 1 1{010(1]0 8
02 |—-1{010]0]1 8

z= 3r1+ T2

s1= 20— a1 —4xs

So = 12—2x1 — 2o

S3= 8—1x1 — X

sS4 = 8—2x1 4+ 22



0

basis: [s1,52,53,54]

Figure 2: First pivot

Pivot in z;

Pivoting on the tableau

z| x| X2 | 81| s2 | 83| s4 | RHS | Min Ratio
1/-3|-1{0]0]0]0 0
0|14 |1]0|0]0] 20 5
0|2 (|1(0]1|0]O0] 12 6
0 1 110[0]|11]0 8 8
0|2 |-1/0]0|0]|1 8 n/a
Initial pivoting on the dictionary:

z= 3x1+ 22

To= 5— ixl - isl

so= 12 —2x1 — 29

§S3= 8—1I1— o

sS4 = 8—2x1+4+ 22



basis: [x2,52,53,54]

Figure 3: Second pivot

Second tableau

z X1 To S1 So | 83 | s4 | RHS | Min Ratio
1]-11/41 01| 1/4 |0 |0 | O S

0| 1/4 1] 1/410]0|0 5 20

0| 7/4 0|-1/4|{1]0]0 7 4

0| 3/4 0 |-1/4{0]1]0 3 4

0| 9/4 o 1/4]0]|0]|1]| 13 52/9

Second dictionary:

z= 5+11/4z1 —1/4s;
o= b—1/4x1 —1/4s;
S = T—"T/4x1 + 1/4s;
sg= 3—3/4x1 +1/4s;
sg = 13—-9/4x1 —1/4s;



basis: [x1,x2,s2,54]

Third tableau

Third dictionary:

Figure 4: Third pivot

<

z | x| o S1 So S3 s4 | RHS | Min Ratio
11010 |-2/3]0|11/3|0| 16
0jo|1] 13 ]0|-1/3]0 4 12
0jo0o|0]|1/3|1]|-7/3]0 0 0
0| 1]0]|-1/3]0]| 4/3 |0 4 n/a
00O 1 0| -3 |1 4 4

z= 16+2/3sy —11/3s3

o= 4—1/3s1 —1/3s3

sg= 0—1/3s1 +7/3s3

x1= 4+1/3s1 —4/3s3

sS4 = 4—514 3s3



basis: [x1,x2,51,54]

Fourth tableau

Fourth dictionary:

<

Figure 5: Fourth pivot

z|x1|x2| 81| S92 | s3 | s4 | RHS | Min Ratio
110010} 2]|-1]0] 16
ojoj1j0|-1} 2 1|0 4 2
0,0j0 |13 |-7|0 0 n/a
oj1(0j0}]1|-1]0 4 n/a
0j0|0]|0|-3]7/3]|1 4 12/7

z = 16 — 259 + s3

To = 4+ 89— 2s3

so= 0—3sy+ 7s3

r1 = 4—1so+ 1s3

S4= 4+ 3s9—7/3s3



basis: [x1,x2,s1,s3]

; <

Figure 6: Fifth pivot

Final tableau

z| x| x2 | S1 So S3 Sa RHS | Min Ratio
110100 5/7T|0]| 3/7 |124/7

00| 1|0]|11/7|0|—6/7| 4/7
0001 -6 |0 3 12
0f1]|0|0]|—-2/7|0] 3/7 | 40/7
0{o|o0|0]|-=9/7| 1] 3/7 | 12/7

Final dictionary:
z=124/7—5/Tsqy —3/7s4

o= 4—11/7s9+6/7s4
so= 0+ 659 — 3s4

1= 4+2/7s9—3/7s4
s4= 4+9/7s9—3/Tsy



