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3.21 (←2.17) 

(design variables) b = width (cm), d = depth (cm) 

(objective function) minimize the cross-sectional area, f = bd 

(constraints) 6M/bd2  a, 3V/2bd  a, d  2b, b  0, d  0 
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3.23 (units: N, mm) 
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3.24 (units: N, mm) 
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3.25 (units: N, mm) 
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3.38 (←2.4) 

(design variables) N =number of tubes, R =radius of each tube (cm) 

(objective function) maximize surface area of tubes N(2R)l (cm2) 

(constraints) R  0.5, N(R2)  2000, N  0 (integer) 
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