Mathematical Methods of Algorithms Winter 2023 /24

Dr. Phillip Keldenich Due: 24.01.2024
Dr. Ahmad Moradi Discussion: 24.01.2024

Homework 4

Solutions are to be left in the dedicated cup-
board (see the pic) until 15:00 on the due
date. Please put your name on all pages.
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Exercise 1 (Dictionaries and Matrix Notation): 1 v
Consider the following linear programming problem:

max — 6x; +40z9 — 10x3
—2x1 41029 — 223 <10
+1zy 4925+ 523 <15
x1,T2,23 >0

Suppose that, in solving this problem, you have arrived at the following dictionary:

(= 40+ 21 — 4xy — 183
1 1 1

o= 1+ T gt T pTs
14 9 16

T5 = 6 — Exl + 1—Ox4 — Exg

a) Which variables are basic? Which are nonbasic?

)
b) Write down the vector, xj, of current primal basic solution values.
c¢) Write down the vector, zj,, of current dual nonbasic solution values.
)

e) Is the primal solution associated with this dictionary feasible?

(

(

(

(d) Write down B~!N.
(

(f) Is it optimal?

(

g) Is it degenerate?

Exercise 2 (Recovering Dictionaries): 1V
Consider the following linear programming problem:

max + lxy +2x9 + 4x3 +8z4 + 1625
+ 1z, +2x9+ 323 +4rs+ 525 <2
+ 73171 +5l’2 — 31E3 —2.174 <0
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T1,T2,T3,Ty4,Ts 2 0

Consider the situation in which x3 and z5 are basic and all other variables are nonbasic.
Write down:

Exercise 3 (Primal Simplex): 2V
Solve the following LP using the matrix form of the primal simplex algorithm.

max + 61‘1 +8I2 + 5.7}3 +9LU4
+ 2.2131 —|—1$2 + 1.CE5 +3334 <5
+ 1[)31 —|—3.l’2 + 11’3 +21’4 S 3

X1, T2,T3, T4 Z 0

Exercise 4 (Dual in Matrix Form): 2 v
Find the dual of the following linear program.

max T
a< Ar <
[ < z < u
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