Operations Management 33:623:386
Professor Eckstein, Compiled June 2002

Solutions to First Test Practice Questions

1 Snowboard luggage

x1 = Units of small luggage produced
x9 = Units of medium luggage produced
x3 = Units of large luggage produced

t = Dollars spent on trade promotions

d = Dollars spent on direct promotions

max 25231 -+ 40232 + 501’3
—12[0.8x1 + @9 + 1.123]
-3 [33)1 + 5I2 + 8.7,‘3]
—(t+4d)

ST  0.8x1 + 22 + 1.123 < 2500
3£E1 + 55132 + 8373 S 9000
x1 <5004 0.1t 4+ 0.12d
x9 < 1000 + 0.1t + 0.1d
x3 < 7504 0.1¢ 4+ 0.08d
1, %9, x3,t,d >0

2 Production, inventory, and advertising

(a) = B15 4+ D$4*E14 + D$3*E15
(b) =114 + F15 + G15 - H15

(¢c) D22 = DI*SUM(H15:H20)
D23 = SUMPRODUCT(C15:C20,F15:F20)
D24 = SUMPRODUCT(C15:C20,G15:G20) + D9*SUM(G15:G20)
D25 = SUM(E15:E20)
D26 = D2*SUM(I15:120)
D27 = D22 — SUM(D23:D26)

(d) Target cell is D27, maximize
E15:E20 <= D6
F15:F20 <= D7
G15:G20 <= D8
[15:120 >= 0
[15:120 <= D11
Assume nonnegative or E15:E20 >= 0, F15:F20>= 0, G15:G20>= 0
Assume linear model



3 Production, Shipping, and Inventory

(Note: y1,y2,ys > 0 are not really necessary because of the first three constraints.)
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Number of units shipped from supplier ¢ = 1,2, 3 to distributor j = 1,2,3

Dollars spent on national advertising
Dollars spend on regional advertising for distributor j

Number of units ordered from supplier ¢ = 1,2,3 (optional “helper” variables)

max  49.95(y1 + y2 + y3)

ST

— [235@}1 + 179y2 + 21y3]

—[2.3211 + 3.25212 + . . . + 2.85233)
—[a0+a1+a2+a3}

Y1 = T11 + T12 + T13

Yo = To1 + Too + Tog

Y3 = T31 + T32 + T33

11 + To1 + T31 = 8000 + %Go + %Ojl
T12 + Tog + T3 = 5000 + 1g—oa0 + %ag
T13 + Loz + T3z = 7500 + 13—0(10 + %Clg
1 < 0.5(y1 + Y2 + v3)

Y2 < 0.5(y1 + y2 + u3)

Y3 < 0.5(y1 + y2 + u3)

1 < 25,000

y2 < 10,000

y3 < 12,000
Ti1,...,233,00,01,02,03,Y1, Y2, Y3 = 0

4 Making goat cheese

(a) The uncontrollable inputs are in B2:E13 and D15:D22.
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D25 + C2*B26 — €26
(1 - D$19)*B25
(1 + D$19)*B25

B36 = SUM(B24:B35)

C36 = SUM(C24:C35) (or just copy cell B368)

= D18*B38

D38 = D15*C36
D39 = SUMPRODUCT(B2:B13,B24:B35)
D40 = B36*D16
D41 = D18*SUM(D24:D35)

D42 = D38 -~ SUM(D39:D41)



(i) Target cell is D42, maximize

Changing cells are B24:C35

B24:B35 <= D17 (milk processing limit)

C24:C35 >= D2:D13 (minimum cheese sales)

C4:C35 <= E2:E13 (maximum cheese sales)

D24:D35 >= 0 (ending inventory)
Assume linear model
If you examine the model, you may conclude that “assume nonnegative” isn’t necessary be-
cause of all the other constraints that are present. However, there is no harm in including
“assume nonnegative”. The constraint D24:D35 >= 0 ensures that you will not sell more
cheese than you have available.

5 Choosing a class schedule

x; = 1 if Shelly takes course : = 1,..., 10, otherwise 0.

max 10x7 +8xy + ...+ 6z

ST 14 <3xy + 329+ 3z3+ 4wy + 325+ ... + 49 < 17 (credits)
6z + 8xy + dwg + ...+ 8x19 < 30 (homework)
T+ T +a3=1 (intermed. mktg.)
Tyt o5 +a6+a7>1 (mktg. elective)
xg + g+ 110 > 1 (general electlve)
g+ x4 <1 (MW300)
T5+ g <1 (TTh 10:30)
x1,...,210 € {0,1}
6 Hiring consultants
x; = 1 if we hire the i*! consultant in the list, else 0 (i = 1,...,6).

min 250z 4+ 15025 + ... 4+ 190x4
ST 3<z+...+x26<5 (

T+ To+ a3 >1 (computer systems)
T1+ 24+ T5+ 26 > 1 (management)

To+ x5+ 16 > 1 (operatlons analysis)
T1+ T4+ x6 > 2 (
5+ 26 < 1 (
x1,...,26 € {0,1}

Max and Sarah)

7 Planning an advertising campaign
(a) B25 = SUM(B20:B24)
(b) B28 = B3*SUMPRODUCT(A20 :A24,B20:B24)



(c)
(d)

B29 = SUMPRODUCT(B8:B12,B20:B24)

B32 = D16*SUM(B29:G29)
B33 = SUM(B28:G28)

B34 = C16*SUM(B29:G29)
B35 = B32 - B33 - B34

Target = B35, maximize

B20:G24 binary

B25:G25 <=1

B33 <= A16

Assume nonnegative may be checked but isn’t necessary
Assume linear model

Tolerance = 0.5



