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1. Find all solutions for the underdetermined linear system Ax = b, where

A =


2 2 1 0
1 1 1 1
1 1 0 −1
3 3 2 1

 and b =


−1
1
−2
0

 .

2. Write the following linear programming problem in its standard form.

Maximize
z = 2 x1 − x2 + x3

subject to

x1 − x2 ≤ 1 ,

x2 − x3 ≥ 1 ,

x3 − x1 ≤ 3 ,

x1 ≥ −2 ,

x2 ≤ 1 ,

x3 ≤ 0 .

3. Assume that x, y ∈ Rn are two solutions to the linear programming problem in stan-
dard form,

minimize z = cT x

subject to Ax = b

and x ≥ 0 .

Show that any convex combination z = tx + (1− t) y for t ∈ [0, 1] is also a solution.
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