Exercicios de Analise de Sensibilidade

1. Consider the [ollowing linear model and its corresponding oplimal Lableau:

max z = dxq + a9 + Sy
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1.1 Analyze how the following discrele changes allecl the oplimal tablean. For

each of the changes, determine Lthe oplimal solution Lo the new linear model.
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1.1.8  New variable: x4 g =3 ag=1 3
2)

1.1.9 New constraint: 2o, +45s + o3 < 8

1.1.10  New consirainl: 4z + @9 + 205 < 8

1.2 Find and inlerprel the shadow prices [or the three resources.

1.3 For each of the components in veclors € and b, find the range of values Lhal
leaves Lhe current basis unchanged.

2. Consider the following linear model and ils corresponding oplimal tablean:

max z = 4y + by + Hag Ty T Ly Ty Ty Tg
subject Lo 0 0 1 . 0 1 2/ 24
T+ 20+ 25512 |ag| 0 0 1) 1 -3 0| 5
2y +4xy +2r3 <14 |ay| 0 1 -1/ 0 3§ -1| 1
T+ T +203<6 |ay| 1 0 3]0 —3 2[5

Ty, T3, x5 = 0

2.1 Analyze how the [ollowing discrete changes allect the oplimal tablean. For
each of the chanpes, determine the oplimal soluiion Lo the new linear model.
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2] 1)
216 az—| 2 - A= 2
( 3 )
2.1.7  New variable: x4 g =2 ar=1 6
\ 2
[ 5 A
21.8  New variable: x4 g ="h ar= 1|0
\ 0
219 New constrainl: o, + 2z < 6
2110 New constrainl: x; + 3xs + 223 < 10

2.2 Find and interpret the shadow prices [or the three resources.

2.3 For each of the components in veclors ¢ and b, find the range of values (hal
leaves Lhe current. basis unchanged.

3. A publisher wanis Lo design three lypes of cookery books: By, By and By, Cooks
specialized in dillerent areas have been contracied: 40 are cooks specialized in daily
menus, 20 are pastry cooks and 10 are experl, appelizer cooks. Cookbooks of Ly pe Dy
contain all kind of recipes. However, cookbooks of Lype B do nol conlain appelizer
recipes, and cookbooks of lype By do nol contain pasiry recipes. A Leam ol 5 cooks
is needed lo produce a new design ol cookery book. The ollowing Lable shows the
number ol cook experls involved in each ol the Leams.

Type of
cookery hook

Daily menu cooks

Experl. cooks

Paslry cooks

Appelizer cooks

Iy 2 2 1

3y 4 1 ]

3y 4 0 1
Tolal number ol cooks 40 20 10

Fach ol the 5 cook leams will design one cookery book. Considering Lthe Lolal
amouni of cooks available, ithe publisher needs Lo delermine the number ol Leams
Lhal can be [ormed, and therefore, the number of Lype I3; cookery books Lhal will
be designed.
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The [ollowing decision variables have been delined:
x; - number of Lype I3; cookery books designed, (2 = 1,2, 3).

The publisher oblains the same benelil [rom the three iypes ol cookery books de
signed. The aim is Lo maximize the benelil. The [ollowing linear model has been
writlen Lo represent the problem, and alter adding three slack variables Lo the con
straints and solving il, Lthe oplimal tableau shown below has been oblained.

max z =) + Ta+ I3 Ty Ta Ty Ty Ty T
subject Lo o o0 o % % % 14
2y + 4wy + 4wy < 40 a; | 0 1 0 % }l —g 4
2ry + a2 < 20 a1 0 0 —ﬁ g g 8
T +x3 < 10 ag| 0 0 1 ﬁ —g ;f 2

Ty,Ew, Ty = 0

3.1 Look al the model and its corresponding oplimal tableaw, and delermine the
number of teams thal will work on designing cookery books ol each Lype, thal
i5 Lo say, the number of I; type cookery books thal will be designed. Whal is
the oplimal objective value oblained?

3.2 Do all the cooks contracied take parl in a leam?

3.3 Il the benelil oblained lrom each type By cookery book is twice Lthe benefit
obltained [rom Lype I35 or iype By ones, ¢ = 2, will the nuwmber ol B; iype
cookery books designed change? And, il il 18 three Limes higher, ¢; = 37 How
much ean ¢ be increased so Lthal Lhe number of Lype I5; cookery books designed
will remain unchanged?

3.4 Il the number of pastry cooks are 30 instead of 20, the Leams will be allected
by the change. How many B; Lype cookery books will be designed? Whal will
Lhe oplimal objective value be in thal case?

4. An enlerprise produces four [ashion colors, O, Oy, Cy and Oy, by mixing logether
Lhree basic colors: red, blue and yellow. There are 26 kg red paiot, 14 kg blue paint
and 32 kg yvellow painl available. The new colors are oblained by mixing the basic
ones as follows:

To produce 1 kg € — 3 kg red + § kg blue + 1 kg yellow
To produce 1 kg & — Ei kg red + % kg blue + ;: kg yellow
To produce 1 kg Cy  —  § kg red + 3 kg blue + 1 kg yellow
To produce 1 kg C;  — 5 kg red + £ kg blue + J kg yellow
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The sales deparlment manager knows Lhal a benelit of 3, 4, 1 and 6 is oblained [rom
1 kg O, 04, Oy and Oy painl, respectively. Since the aim is Lo maximize benelil,
s/he wanis Lo know the amount of Cy, Cy, C and €y painl that should be produced.
The linear model shown below has been formuolated (o represent, the problem, and
ils corresponding oplimal tablean has been [ound.

max z = a4y + e + 1y + Gy oy Te Xy Lq Ty Ty Ly
subject Lo 1 0 ]—: % 0 16 0]224
%u:l + i—:xz + ;—]iﬂ':;i + ]';:]xq <26 | as i 0 —'—]i —% 1 _E 0 5
%2:1 - %Ig - ix;i - :;‘ixq <14 | ag 1 1 1: *—: 0 4 10| 56
%151 - i—:xz - ;—]iu:,—g_ + ]';:']:54 <32 | ar —i 0 —'—]i —% 0 —g 1| 11

Iy, T, Ty, g = )

4.1 Is the enterprise buying the appropriale amount of basic paint (red, blue,
yellow)? How could these quantities be modified (o increase the benefit? Find
and interprel the shadow prices [or the three resources.

4.2 The sales departmenl manager suspects thal there is nol enough blue paint.
Find the maximum amount of blue paint [or which the current basis remains
unchanged, and therefore, the tableau remains oplimal.

4.3 Let us suppose that s/he decides to buy more blue paint and less red and yellow
paint. The resources available will change as [ollows:

( 2% ] ( 2 1
A
b= 14 — b=1 20
5 -
Whal is the oplimal amount of O, Cy, Oy and Cy painl Lo be produced Lo
maximize Lhe benelil?
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