Math 323 Homework 3

4.5 3).

Standard Form:

max Z =2 xy — a9+ xysubject to 3z + zo4+ zy+8) =60, 1 — To+ 2 xy + 52 = 50,
Ty + xo— x3+s3=20and x, T2, T3 > 0.

Initial Tableau: '

Cp | B | (#2)z | (-1) z2 | (1) z5 | (+0) 81 | (4+0) s2 | (+0) 33 | constraints
0 [s 3 1 i 1 0 0 60
0 | s 1 -1 2 0 1 0 10
0 |s3 1 1 -1 0 0 1 20
C 2 -1 1 0 0 0 Z=0
Final Tableaw:
Cg| B | (+2) z; | (-1) z2 | (+1) z3 | (+0) 51 | {+0) s2 | (+0) s3 | constraints
0 8] 0 0 1 1 -1 -2 10
2 | o 1 0 3 0 3 3 15
ST 0 1 -3 0 -3 3 5
c| 0 0 = 0 ~3 _I 7=25

So the optimal solution is x; = 15, xo =5, z=2

4.6 3).
Standard Form:
max £y = -2y +5 39 subject to3 xy+8xo+5=12,2 114+ 3 22+ 52 =6, and 1z, T9 > 0.
Initial Tableau:

Cp| B |{(-2)z1 | (+5) z2 | (+0) 51 | (+0) sp | constraints
0 |5 3 8 1 0 12
0 | 89 2 3 0 1 6
C -2 5 0 0 Z1=0
Final Tableau:
Cg | B | (—=2) 21 | (+5) 2 | (+0) 51 | (+0) so | constraints
5 | = 2 1 3 0 z
0 | s2 % 0 —32 1 4
C _Js_l 0 -Rq 0 Zl = %5/1

—
cn

So the optimal solution is z; =0, z3 = %, 2= % Therefore 2 = —=

4.11 1). Standard Form: :

max Z =5z +3 xosubject tod x; +2 20 +58 =12, 4z +x9+ 8 =10, 7y + T3 + 53 = 4
and z, z9,51, 59,83 > 0.

Initial Tableau:

=]

Cg [ B[ (+5) 1 [ (+3) zo | (+0) s, [ (+0) sp [ (+0) s3 | constraints
0 | s 4 2 1 0 0 12
0 | s 4 1 0 1 0 10
0 | s3 1 1 0 0 1 4
C ) 3 0 0 0 Zy =10




Final Tableau:

Cs | B | (+5) z1 | (+3) 22 | (+0) 83 [ (+0) sz | (+0) s3 | constraints
3 T 0 1 1 0 0 2
5 (= | 1 0 T I 0 2
0 [sa| O 0 1 1 T 0
C 0 0 i -3 0 zZ=16 | -~

From the last row of the final tableau, the basic variable s3 = 0, so this tableau ‘sd@nerate.

4.12 3). Standard Form:

max Z = 3 21 +22+0 e; +0 s; — M{a) +ag) subject to 1 +22—e1+a; =3, 2z +x2+51 =4,
1+ x9 +ax =3 and x, x2,€1,a1,51,82 2 0.

Initial Tableau:

Co| B | (+3) 21 | (4+1) z2 | (+0) s1 | (+0) 52 [ (=M} s3 | (=M)s4 | constraints

-M | ay 1 1 -1 0 1 0 3
0 | s 2 1 0 1 0 0 4
-M | a2 1 1 0 0 0 1 3
C| 3+2M | 1+2M -M 0 0 0 Z =—-6M

Final Tableau:
Cg | B | (+#3) 21 | (+1) z2 | (+0) s1 | (+0) 82 | (—M) s3 | {(—M)sq | constraints

1 |z2| O 1 -2 1 1 0 2
3 | = 1 0 1 0 1 0 1
Ma| 0 0 1 0 1 1 0
C 0 0 M1 |, 1 -1 0 Z=5

The optimal solution is =1 =1, =2 =€—Z/;/5.
4.14 2) Standard Form:
max Z-2 1 + (z, — =) subject to 3 = +ah—zl+5 =6, 1 +25 — T3+ 52 =4, and

£y, xf}vmg?slvs2 >0
Initial Tableau:

Cg | B [ (+2) z; | (++1) 2} | (1) = | (+0) 51 | (+0) sy | constraints
0 |5 3 1 -1 1 0 6
0 | s 1 1 -1 0 1 4
Cl 2 1 1 0 0 Z=0
Final Tableau:
Cg | B [ (+2) 71 | (+1) =5 | (1) 2§ | (+0) 51 | (+0) sz | constraints
2 I 1 0 0 0.5 0.5 1
T |2, O 1 -1 05 i5 | ) 3
C| o 0 0 =! I |/ Zz=5
The optimal solution is =1, T2 =3, Z =5. LY





