3.21 (<-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

subject to

M <1.65x10*
bd?
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2hd
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b>0
d>0
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g, _A5x10) g0 ol
2bd
g,=d-2b<0
g,=-b<0
g;=-d <0
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3.23 (units: N, mm)
mingrtr]ize f =2pl7Rt — 0.2466Rt
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3.24 (units: N, mm)

minimize f = 7zpl(R,2~R?)— 0.1233(R,2 ~R/?)

0N

subject to
P 15915.5
gl_nRoz—Riz SO‘a—>gl=(—)R02_Ri2 ~250<0 *

o ER R a0 0.016278(R,* ~R*)<0 o, o
9, =F= 1612 =9, = - o TR R, =51mm
g, = (R0+Ri)ﬁ50_>g3: (R0+Ri)_50£0 f  =66kg

2R, ~R;) 2R, ~R;) (g, and g, areactive)
9,=05R,+R)>R, —g,=10-05R, +R,)<0
9 =0.5(R, +R,)< R, — g, =0.5(R, +R,)-1000 <0
O :(Ro _Ri)Ztmin — U :_RO +Ri +5<0
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3.25 (units: N, mm)

w o (w2t wt—(w-2t)°

A=w’ —(w-2t)" = 4wt —4t> 1 =— -
12 12

12

0.01<R <1.0m— 0.01< WT_t <1.0m — 20 < w—t < 2000mm

minimize f = pl(4wt —4t?) - 0.157(4wt — 4t°)
w,t
subject to

= 12500
gl1=4wt—4t2S(Ta‘_)glj T
3 4
G _pe” Elw - (w-21 ]
48|
— g, =50000—(1.7271E -3)[w4 —(w- 2t)4]ﬁ 0

w—t W
= <50 g, =—-101<0
95 =~ 95 =7

9, =20—(w-t)<0
gs =(w-1)-2000<0
gs=5-t<0

g, =t-200<0
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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(2zR)I (cm?)
(constraints) R > 0.5, N(zR?) < 2000, N > 0 (integer)

maximize S = N(2zR)| minimize f =-27INR

: _ R"=05
subject to subject to N = 2546
R>0.5 —39,=05-R<0 — f " =-8000
N(zR?)< 2000 g, = 7NR? —2000 < 0 (assumel =1)
N >0 9, =-N<0 (g, and g, areactive)
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