T

maxc T
subject to Ax < b
x>0
2 10 —1 T
where ¢ = |3 A= |0 2 -3 = |9
5) 1 0 1 T3

Note: Another acceptable answer would be

1 0 —1]

0 2 -3
2 T

1 0 1
TR AT 00 S N
0 —1 0 3

0 0 -1

S OO O = Ot

S = Ot




(b) Slack Variables:

S1 :$1+2$2—620
So=7T—2x1 — x93+ 23>0

Standard Form:

max x1 + 3xs + 4 (z3)" — 4 (23)
subject to x1 + 219 — 51 =6

To+2(z3)" —2(x3)” =5

T4 22— (23)" + (13) + 52 =7

X1, T2, (IS)_ 3 (x3)+ y S1, 52 Z 0



2. (4 variables with 2 constraints = 2 variables with 4 constraints)

min 3y; + 6y
subject to y; > 2
201 + Yo > 4
2y1 + 3y2 > 8
1+ 4y > 3
Y1,9y2 2 0



max 221 + 3x9
subject to z1 + 222 <4 (D
4.%1 + 2%2 S 2 @
T+ 35132 < 9 @
x1 >0 @
29 >0 ®

STEP 1: Starting Vertex

Current Vertex: (0,0)

z-value: z =0

Here (@) and (5) are tight.

Since 3 > 2, we need to increase 3, so (D) is released.

Hitting Times: Set 1 = 0 in each constraint

®0+2$2:4$[E2:2
@4(0)4—2:132:2#332:1
@0—1—3562:9?1’2:3

Therefore (2) is hit first and we hit the vertex (0, 1)

STEP 2: Change of Coordinates:
Now (2) and (%) are tight

@ylzﬂh

@4$1+2$2§2:>y2:2—4331—2$2

Y1 =21
Yo =2 — 451]1 — 2332



1 =Y

1
2332:2—4-%‘1—y2:2—4y1—y2$x2:1—2y1—§y2
1 =
1
T2 :1—291—53&

Rewrite the objective function in terms of y; and y»

1 3 3
2z = 2x1+3x9 = 2y1+3 (1 — 21 — §y2> = 2y1+3—6y1—§y2 = 3—4y1—§y2

The negative coefficients indicate that we’re at a max, and so
we stop

STEP 3: Answer:
Optimal Vertex: (0, 1)

Optimal z—value: z = 2(0) + 3(1) =3



. Decision Variables: x; which is the weight of coffee sold per
day, in pounds/day

Objective Function: Let I be the set of Golden Blend Coffees

Z:Z(Qi_si_n — Gi xl+z - _7’@ €T

iel i¢l
Constraints:

n

Z r;z; < R Roasting Hours
i=1
Y 2 < G Gold

el

Zazi > D Demand
i=1

LP Problem:

max Z(Qi_Si_Tit_gi)$i+2(qi—Si—Tit>£UZ-

Note: Another way of writing the objective function is

Z = (Z(%’_S _Tz ) Zgzxz

i=1 el



5. (a) Suppose z and y are in the half space, and 0 < A < 1.

Then a’z < b and a”y < b and so

T T _ T VY
a A+ (1-Ny)=Ag z+(1—-XNay <XN+(1-XNb=b

<b <b

Hence a® (Az + (1 — A\)y) < bso Ax+ (1 — )y is in the half
space too.

(b)

FOz+1=Ny) = Az + (1 = Xy)) = Al a+(1-N)cly = Mf(2)+(1-N) f(y)

In particular, it follows that
fOz+ (1 =Ny) <Af(x) + (1= f(y)

And so f is convex.



