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Exercise Sheet 1

1. Given the LPP:

max clx
st. Arx <b
x>0,

where ¢ € R", A = (a;;) € R™™, b€ R™, b > 0 and a;; > 0 for at least
one i € {1,....,m} and all j = 1,...,n. Show that the above LPP admits an
optimal solution.

2. Prove Theorem 2.3.4 from the lecture notes.

3. Consider the LPP:
max (] + z2)
st. axi+ax<f
x1 >0, 20> 0.
Determine «, 8 € R, such that the LPP:

(a) admits one optimal solution.
(b) has a bounded feasible region.

(c) has no feasible solution.

4. Consider the LPP:

max (1 + 22)
st. 2x14+ 29<1
T+ dxy < 4
18x1 + 9x5 > 2
1 >0, 29 > 0.

Solve the above LPP using the graphical method.
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5. Consider the LPP:

max (2x; + )
st. w1+ 2x,< 14
201 — 19 <10
T — 22<3
x1 >0, 29 > 0.

Using the Simplex method in algebraic form, solve the LPP and plot the path
of the extreme points, which increase the value of the objective function,
around the boundary of the feasible region.

6. Solve the following LP problems using the Simplex method:

(a)

max (7xy + 5xy + 6x3)
st. x4+ x9o—123<3
1+ 2x9+ 23 <8
T i <5
x; >0,7=1,23.

max (r1 + T + o3 + x4)
st. T+ xy+ 3 <3
Tot+x3+x4 <4
T +a3+x4<5H
1 + o +x4 <6
r; >0,7=1,..4.

7. Apply the Two-phase method to solve the following LP problems with mixed
constraints:



max (r; + x2 + 3x3)
st. x1+ a9+ 23> 100
To + 23 < 80
T + x3 < &80
2 >0,j=1,23.

max (3z1 — xg + 2x3)
st. 3x14+ 219 —23<9
5re —x3 <1
dry — x9 >1
rT1+ a9+ 23<3
x; >0,7=1,23.

8. A courier company has two aircrafts A; and A,. We want to transfer 254
tonnes of products. In each flight, aircraft A; can transfer 22 tonnes with a
cost of 12.000 Euros and fuel consumption 4.000 tonnes. Additionally, aircraft
A, carries 12 tonnes with a cost of 10.000 Euros and fuel consumption 900
tonnes per flight. In total, 30.800 tonnes of fuel are consumed. How many
aircrafts of each type should we choose so that the total cost is minimum.



