Solutions to Assignment2

Liana Yepremyan

1 Exercise 3.9

(a) We want to solve the following system.

maximize z = 3x1 + o

subject to 1 — x9 < —1
—x1—x9 < —3
201 + 22 < 4

1,72 > 0

We introduce new slack variable zg and get a new system.

$1*.’E2*3§0§*1
—r1—T9—x0 < —3
201+ 12 —x0 < 4

x1,x2 20
Our new optimization problem is the following.

maximize 2’ = —xg

subject to 1 — x2 —x9 = —1
— T — 29— a9 = —3
201+ 10 —x0 =4

z1,22 >0

At this point we know that 21 = 29 = 0 and xy = 3 is feasible solution.
We also get new slack variables.



r3=—x1+x2+x0—1
Ty =21+ T2+ 20— 3
T5 = —2x1 —To+x0+4

!
Z = —X

We pivot on xy and get

x3=—-w1+x2+ (va —x1 —22+3)—1
To=T4—T1 — T2+ 3
x5 =—-2x1 —x2+ (x4 —x1 —22+3) +4

d=—zy4+ 1 +29—-3

T3 = —2x1 + x4 + 2
To =24 —T1 — X2+ 3
Ts5 = —3r1 — 2209+ x4+ 7
2= —x4—21—22+3
A feasible solution is
1 =x0=x4=0,20 =3,23 =2,25 = 7.
Now we pivot on z; and get the following.

901:—%—1—%—1-1
xozx4—(—%+%+l)—xg+3
x5:—3(—%+%+1)—2x2+x4+7
z’:—x4+(—%+%+1)+x2—3
$1=—%+%+1
x():%—i-%%—?—l‘z
x5:3—§57%72x2+4
z’:—%—%—i—xg—Q



Now we pivot on x2 and get the next system.

3312—%4-%4-1
xo—%ﬂ-%—(%—%—%ﬁ-Z)—l-Z
931——%—%%4—1
3z T x
o _ @ 314 a5
4 4 2

And at this point we can see that x1 = 1,20 = 2,20 =23 =24 = 25 =0
is a feasible solution. Now we can pivot on x3 and remove xy.

1 x
x1:—§(3x4+2x5)+§4+1
T3 = 314 + 275

3 T4 Ty
=—(3 2r5) — — — — + 2
9 4($4+ xs5) 1 2+
z=3x1 + 29

r1=—T4—25+1

T3 = 3x4 + 275
T = 24 + x5 + 2
z =311 + T2

So we get the optimal solution to be z =5 when 21 = 1,29 =2 .



maximize z = 3z + T2

subject to 1 — z9 < —1
—x1—29 < =3
2@ + a9 <2

x1,22 > 0

We introduce new variable z.

SL‘1—IL‘2—1’0§—1
—l’l—l'z—svog—?)
2x1 + w2 —x9 < 2

A feasible solution is 1 = 0,20 = 0,29 = 3. Our new optimization
problem is the following.
maximize 2’ = —xg
subject to 1 — x90 — 29 < —1
—x1 — 29— 29 < —3
221 + w2 —xg < 2

1,72 > 0

We introduce new slack variables.

r3=x9—T] + T3 — 1
T4 =21+ T2+ 20— 3
T5 = —2T1 — X2 + 20+ 2

!
zZ = —X

We pivot on xy and get

x3:(x4—x1—ac2+3)—x1+a:2—1
To=T4—T1 — T2+ 3
1:5:—2w1—x2+(x4—x1—m2+3)+2

2=—(ry— 21— 22+ 3)



T3 = T4 —2T1 + 2
.%‘0:1'4—5131—.1'2-1-3
T5 = —3r1 — 22+ x4+ 5

2= —x44+x14+22—3

Now we pivot on x.

p=— -3

T4 T3
x0:m4—(—2 ) +1)—x2+3
X X
x5:—aé5—é?+n—2m+uu+5
e X
z':—x4+(—24——23+1)+x2—3

= — — — 1

I 9 9 +
T4 T3

= — — = 2

ffy) 5 + 5 Tro +
T4  3T3

=—— 4+ — -2 2

x5 5 + 5 To +



x1—?—é+1
T
R
Tz x x
s-Bagogo

Now we pivot on x3.

T3 = T4 — 211 + 2

31‘4 1 Is5
=22 Sy —2m +2) 241
w0 = =~ = g (e =20 +2) + 7
X4 3 T5
= Sy -2 4+2) - 2 +1
o 4—1-4(;1:4 1 + 2) 2—1—
Txy 1 x5
= R (- 214+ 2) - 2 —1
z 1 +4(:c4 x1 +2) )

T3 = T4 — 221 + 2

We get that xg # 0, therefore the system is infeasible.



