2.4

(design variables) N =number of tubes, R =radius of each tube (cm)
(objective function) maximize surface area of tubes N(2zR)I (cm?)
(constraints) R > 0.5, N(zR?) < 2000, N > 0 (integer)

maximize S = N(2zR)l minimize f =-27INR
subject to subject to

R>05 519, =05-R<0
N(zR?)< 2000 g, = 2NR? —2000 < 0
N=>0 g, =-N<0

2.6

(design variables) x; = product A in kg, X, = product B in kg

(objective function) maximize the profit = 10x; + 8 X

(constraints) 0.4x; + 0.5x, < 100 (raw material C), 0.6x; + 0.5x,< 80 (raw material D),
X1 < 70, X2 < 110 (limits on products)

2.11

(design variables) b = width (m), d = depth (m), h = height (m)
(objective function) minimize the total present cost

[2dh(50) + 2bh(60) + bd(90)][1-0.25sppwf(0.12,20)]

+ (2dh +2bh +bd)(12)uspwf(0.12,20)

(constraints) bdh > 150,b>0,d>0,h>0
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2.17

(design variables) b = width (cm), d = depth (cm)
(objective function) minimize the cross-sectional area, f = bd
(constraints) 6M/bd? < o,, 3V/2bd <1, d<2b,b>0,d >0

minimize A=bd minimize A =hbd
subject to subject to
8.4x10") ) o g | | g, 2 BBOX10Y) g0 g
bd bd
324x10%) o000 - 35x10°) 00
2bd 2bd
d-2b<0 g,=d-2b<0
b>0 g,=-b<0
d>0 g; =—-d <0
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