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1. Mary & John run a day care for Wrs._ They are trying to decide what to
feed the children for lunches. They would like to keep their costs down, but they
also need %t the nutritional requirements of the children. They have already
decided to go with peanut butter and jelly sandwiches, and some-eembination of
%mh/ami@(gs?vvrgilrmTiwice. The nutritional content of each food

- \

choice and its cost are given in the table below. ;

Food item Calories from  Total calories  Vitamin C (mg)  Protein (g) Cost ($) /
fat ' A
Bread (I slice) s 75 0 3 5 éub;“jq
Peanut butter (I 70 100 0 5 4
tbsp.) )
Strawberry jelly 5 55 3 0 8
(1 tbsp.) '
’ Graham cracker 20 60 1 1 .9
(1 cracker)
Milk (1 cup) 70 150 2 8 12
Juice (1 cup) - 0 100 100 2 36

The nutritional requirements are as follows. Each child should receive between
500 to 650 calories. No more than 30 percﬁ@?ﬁqof the total calories should come
from fat. Each child should consume at least 65 milligrams (mg) of vitamin C and

—

12 grams of protein. Furthermore, for practical reasons, each child needs exactly 2 ‘ . /

fli}és of bread to make the sandwich, at leas@as much peanut butter as jelly, \ '

and at le&@;f m‘(rﬁ[k/or Juice). Mary & John would like to select the

food choices for! each child that /minithize cost\while meeting the, above X\( U :

requirements. Formulate this problem. (25%) N SN : | »
Fomil i i C Wit
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2. An investor has momk/i%ivities A and B available at the beginning of . Q\Aﬁ

each’of the next five years (call them year 1 to 5). Each dollar invested in A at the
-~ e

beginning of the year returns $1.40 (a profit of $0.40) two years later (in time for

- —_— T ’
immediate reinvestment). Each dollar invested in B at the beginning of a year
//_\ N ~— - -

returns $1.70/three yearslater. In addition, money —making activities C and D will

be available at one time in the future. Each dollar invested in C at the beginning of

year 2 returns $1.90 at the end of year 5. Each dollar invested in D at the
. ~~ .

beginning of year 5 returns $1.30 at the end of year 5. The investor begins with

$70,000 and wishes to know which investment plan maximiZes the amount of

money that can be accumulated by the beginning of year 6. Formulate the linear

rd

problem. (25%) /l/'/y\‘\ 7.\ L S
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3. Tatung University maintains a powerful mainframe computer for research use by its

faculty. Durinw)rking hours, an_operater-must be available ‘and maintain the -

computer, as well as to perform some programming services.- John Lee, the director of the

= °
computer facility, oversees the operation. It is now the beginning of the spring semester,
ik —_— -

and John is confronted with the problem of assigning different working hours to his

operators. Because all the operators are currently enrolled in the university, they are
available to worm?i‘ﬁmxted number of hours each dws«shown in the following
table.

Maximum hours availability

Operators ~ Wagerate ~ Monday Tuesday Wednesday Thursday Friday

(in $/per hour)
B.W. 10.10 6 0 6 0 8
N.C. 9.9 0 7 0 4 0
W.Z. 9.8 3 5 7 0 4
C.L. 10.90 3 0 3 8 0
GXK. 8.7 5 5 5 0 4
D.H. 11.0 0 0 0 5 3

There are six operators (four undergraduate students and two postgraduate students) . They
all have different wgg&ates/because of differences in their experience with computers and
- . - — - .
in their programming skills. The -above table shows their wage rates, along with the @

. —_— ) .
maximum number of hours that each can work each day. Each operator is guaranteed a

certain Whours per week ill maintain an adequate knowledge of NSNS
the operatlon This level is set arbltrarlly at 8 Hours per week for-the unde1graduate
students (B. (B.W,N.C,W.Z. and D.H.) a s per week for postgraduate students (C.L. /
and G.K.). TheWﬁ to be open for operation from 8 A.M. to 10 PM.
Monday through Friday with exactly one operator durillgw On weekends, the
computerm opefated by other staff. Because of budget, John has to minimize
costs. He needs to decide the number of hours he should
day. Formulate this problem into a lin?a‘r’pm/gramming model. (25%)

— .

w—

to each operator on each
p = Dpeator O

4. You need to take a trip by car to another town that you have never visited before. Therefore,
you are studying a map shows the mileage along each road that directly connects two
towns without any intervening towns. These numbers are summarized in‘ the following
table, where a dash indicates that there is no road directly connecting these two towns \
without going through any other towns. Formulate a network model for this problem and , -
find the shortest path. (25%)
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Miles Between Adjacent Towns

Town A B C D E

Destination
Origin 40 20 50 - 45 —
A 25 — 70 — —
B N 20 55 20 —
C — 60 —
D 10 -
E N 50
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