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Exercise 1 (Dual-Primal 2 Phase): 1 ✓
Consider the following linear programming problem:

max + 1x1 −1x2

+ 1x1 +1x2 ≤ +2

+ 2x1 +2x2 ≥ +2

x1, x2 ≥ 0

Solve the problem in two phases where in the first phase you use dual simplex algorithm
to get to a feasible primal dictionary and the primal simplex to continue to optimality.

Exercise 2 (Number of Dictionaries): 1 ✓
Since the simplex method operates by moving from one dictionary to another (without
cycling), an upper bound on the number of (simplex) iterations is simply the number of
possible dictionaries,

(
n+m
m

)
. Consider the case where n = m and show

1

2n
22n ≤

(
2n

n

)
≤ 22n,

as a result the number of dictionaries could be exponentially large.

Exercise 3 (Klee-Minty property): 2 ✓
Consider the dictionary

ζ =−
n∑

j=1

ϵj10
n−j(

1

2
βj − xj)

wi =
i−1∑
j=1

ϵiϵj10
i−j(βj − 2xj) + (βi − xi), i = 1, 2, . . . , n

where the βi ’s are as in the Klee–Minty generic example, discussed in the fourth lecture,
and where each ϵi is ±1. Fix k and consider the pivot in which xk enters the basis and wk

leaves the basis. Show that the resulting dictionary is of the same form as before. How
are the new ϵi’s related to the old ϵi’s?

Page 1 / 2



Exercise 4 (Klee-Minty exponential running time): 2 ✓
Use the result of the previous exercise to show that the generic Klee-Minty example,
discussed in the sixth lecture, requires 2n − 1 iterations.
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