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1 Five employees are available Lo perform four jobs. The
time it lakes each person to perform each job is given in
Table 50, Determinc the assignment of employces to jobs
that minmizes the tota) time required 1o perform the four
jobs.

TABLE 50

_ Time.(hwur) A
Person dob1  Jehz k3 Job'd
1 22 18 30 18
2 18 . 27 22
3 26 20 28 28
4 16 22 - 14
5 21 — 25 28

Nute; Dashes indicate person cannot da that particular iob.

6 Five malc characiets (Billie. John, Fish, Glen, and Larry)
and five female characters (Ally. Georgia, Jane, ch‘c'.‘m\(;l
Neill) from Ally MeBeal are marooned on @ desert istan 1.
The problem is to determine what percentage ol time cach
woman on the island should spend \wtl_\ cach. man, For
example, Ally could spend 100% of her ime with John or
she could “play the ficld” by spending 20% 'of hcl:‘urnc wilh
cach man. Table 55 shows a “happiness index rc_)r cach
potential pairing of # man and woman. For example, l!'ll.urr;;_
and Renc spend all their time logether, they ¢arn 8 unils ¢
happiness for the island. .
a Play matchmaker and determine an allocation of
cach man and woman's time that carns the maximum lo-
1l happiness for the island. Assume that happiness
carned by a couple is proportional to the amount of time
they spend together. -
b Explain why the optimal solulipn to 1!315 probllc.rn
will, for any matrix of “happincss |qd1ces._ always in-
volve cach woman spending all her time with onc man.

TASLE 55

Niy  Beagla  Jow . Ger Ml
Billig 8 6 4 7 3
John 5 7 6 4 9
Fith 10 0 5 2 10
Glen l 0 0 0 0
Larry 5 7 9 8 6

= -
&Cﬁn' 1 General Ford produces cars at L.A. and Detroil and has
q ’

a warchouse in Atlanta; the company supplies cars 10
é custamers in Houston and Tammpa. The cost of shipping a car
between points is given in Table 60 (“—" means that a
shipment is not attewed). L.A. can produce as many as

1,100 cars, and Detroit can produce as many as 2,900 cars.
Houston must receive 2.400 cars, and Tampa must receive
1,500 cars,

a Formulate a balanced transportation problem that

can be used 10 minimize the shipping costs incurred in
meeting demands at Houston and Tampa.

b Madify the answer to part {a) if shipments between
L.A. and Detroit are not allowed.

¢ Modify the answer to part (a) il shipments belween
Houstan and Tampa are allowed at a cost of 85.

Cpapler- /

10 Findthe oplimal solution 9
problem in Table 72 {minimization).

11 In Problem 10. suppose We increase §

11. The problem is stll balanced, and because

i i ¢t be shipped, on
nstcad of 30 units) must be shipp
(I..;\(:mlﬂ‘ shipping costs would bc IncTcas
total shippin%i ccl)st
This is called the
increasing both the supply and the
cost, Using the theory of §l1ndow[ pric g
could have prediclcd that increasing s an

decreasc total cost by S2.

has actuafly decrcasc
wmore (or less” pard

tion to the balanced iranspotiation

to 16 and ds t0
31 uniis
¢ would think that
cd. Show that the
d by $2, however.
dox. Explain why
demand has deereascd
rices, explain how ont
dy by 1 would

18 During the next three quarters, Airco faces the following
demands for air conditioner compressors: quarter | —200:
quarter 2 -300; quarter 3—00. As many as 240 air
compressors can be produced during cach quarter. Production
costs/compressor during each quarter are given in Table 78.
The cost of holding an air compressor in inventory is
S100/quarter, Demand may be backlogged (as long as it is met
by the end of quarter 3) at a cost of $60/compressorquartcr.
Formulate the tablesiu for a balanced transportation problem
whose solution tells Airco how to minimize the total cost of
mecting the demands for quarters |-3.

TABLE 78
Ruarter 1 Quarier 2 Quarter 3
S200 S15E0 5240

19 A company is considering hiting people for four types
of jobs. It would like to hire the number of people in Table
79 for each type of job.

Four types of people can be hired by the company. Cach
type is qualificd to perform two types of jobs according to

TABLE 79
Job

i 28 3 A

Rutabor of people 30 30 40 20
TABLE BO

Type of Person g

{ st [

Jobs qualified for 1 and 3 2and3 3and 4 tand 4

TABLE 60

B :
From LA Deirit ~ Afianta Wouston  Tampa
LA, 0 i40 100 90 225
Detroit 145 0 i 110 i
Allanta 105 13 0 113 78
Houston 80 109 121 0
Tampa 210 17 82 0

Iahlu 80. A total of 20 Type 1, 30 Type 2, 40 Type 3, and
20Type d people have applicd for jobs. Formulatc a bal';nccd
transportation problem whose solution will teil the con; an

how to maximize the number of employees assigne':l %
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