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Example A goldsmith manufactures necklaces and bracelets. The total number
of necklaces and bracelets that he can handle per day is at most 24. It takes one
hour to make a bracelet and half an hour to make a necklace. It is assumed that he
can work for a maximum of 16 hours a day. Further the profit on a bracelet is
% 300 and the profit on a necklace is T 100. Formulate this problem as a linear
programming problem so as to maximize the profit.

Solution: Suppose the goldsmith manufactures x; necklaces and x, bracelets
per day.

Since the profit on a necklace is ¥ 100 and profit on a bracelet is ¥ 300, therefore
the total profit Z in ¥ is given by

Z =100, +300x, (1)

Since it takes half an hour to make one necklace, so the time required to make x;
necklaces = (I/2)x; hours.

Again it takes one hour to make one bracelet, so the time required to make x,
bracelets

=l.x, hours = x, hours.
Therefore, total time required to make ¥, necklaces and x, bracelets

={x /2+x2)hours. (2)

Since total time available per day is 16 hours, therefore
X [2+xy <16 or x +2x, <32 ...(3)

The total number of necklaces and bracelets that the goldsmith can manufacture
in a day is atmost 24, so we have

X +5 524 ..(4)

Also the number of necklaces and bracelets manufactured can never be negative,
therefore

x 20, x 20. ...(5)

Hence, the linear programming problem formulated from the given problem is
as follows:

Maximize Z =100x,; +300x,
subject to the constraints

x; +2xy <32

X +xy £24

and the non-negative restrictions x; > 0, xy 20.



Example According to the medical experts it is necessary for an adult to
consume at least 75 gms of proteins, 85 gms of fats and 300 gms of carbohydrates

daily. The following table gives the analysis of the food items readily available in
the market with their respective costs.

Food Type Food value (in gm.) per 100 gms Cost in Z
Proteins Fats Carbohydrates | Per kg.
A 18.0 15.0 — 3.0
B 16.0 4.0 7.0 4.0
C 4.0 20.0 2.5 2.0
D 5.0 8.0 40.0 1.5
Minimum daily 75.0 85.0 300.0
requirement

Formulate a linear programming problem for an optimum diet.

Solution: et the daily diet consist of kg. of food A, x, kg. of food B, ¥3 kg
food C and v, kg of food D. "
Then the total cost per day in T is
Z =3y +4v, +2x5 + 152,
Total amount of proteins in the daily diet is
(180x; + 160, +40vy +50x,)
Since the minimum daily requirement of proteins is 75 gms, therefore we have

180 v o+ IﬁO.rz +40_\-3 +50x, 2 75 (2

Similarly, considering the total amounts of fats and carbohydrates in the diet

we have
150x, + 40x, +200x5 +80x, 2 B85 -.(3)
and 70%2 +251r3 +400x, > 300. . (4)

Since, the daily diet cannot contain quantities with negative values of any fond
item, therefore

Y 20,2, 20, xg 2 0,1, 20, ...(5)

Hence, the linear programming problem formulated for the given diet problem
s

Minimize Z = 3x; +4x, +2x5 +1.5x,
subject to the constraints
180x, +160x, +40x4 +50x, =275
150x) +40x, +200x3 +80x,; =85
70x; +25x5 +400x, 2300
and the non-negative restrictions

20,14, 20,x3 20 and xy 20.
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