Gene Kim
Math 164
Homework 3

4.2.2. First, we make the substitutions z; = 2} — 2, 22 = 2§ — 24, 3 = x3 — 24, and £ = z + 2. Then, we add an excess
variable and a slack variable to get:

minimize £ = o} — ba, + bl — Tah + Taff
subject to

by — 2xh 4+ 225 + 6x — 625 —e; = 15
3xy +4xh, —4af — 9z + 925 = 9
Tah + 3xl, — 3z + bal — b +s; = 237

Xy, xh, ah ah al s1,e0 >0

4.3.4. (b) (0,0), (0,12), (6, 24)
(c) (1,0) and (2, 3) are linearly independent directions of unboundedness.
(d) You can obtain the same results by using standard form.

4.4.3. We have z = Zle a;Yi, where ) . o; =1 and a; > 0 for all 4 and y; = 257:1 BijYi;, where Zj Bi; =1 and f;; > 0 for
all 7, 5. Then,

ki
r = E a; Y Bijyi; = E aifBiYij,
=1 =1 i
where
k ks k
E aifi; = E % g Bij | = E a; = 1.
i =1 =1 i=1

Thus, z is a convex combination of the vectors {y;;}.

4.4.5. We have that

k k
i=1 =1

and we know that d is nonnegative since it is a nonnegative linear combination of nonnegative vectors. Hence, it follows that
d is a direction of unboundedness.



