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2. Figure 2 below shows a long, horizontal beam welded to a taller wall. The gray shaded triangular

prism is the weld that fixes the long beam to the wall.

The beam will bear weight and therefore must be strong enough to withstand a downward force
P on the far end without risk of deflecting, buckling, or the weld breaking. At the same time, you

want to produce the beam as cheaply as possible.

The cost of producing the beam and weld in dollars, including materials and labor, is

1.10471x2 x5 + 0.04811x3x4(10 + x7).
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This is the quantity you want to minimize.

In order to make sure that the beam functions safely, the following constraints must be satisfied.
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T (21, X2, x3, X4)
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0.10471x% + 0.04811x3x4(10 + xz) <5,
D(x1,x2,x3,x4) < 0.25,
6000 < Q(x1,x2,x3,X4),
0125 < x; <2,
0.1 <x; <10,
0.1 < x3 <10,

01<x4<2,

where the functions T, S, D, and Q are defined by:

T(x1,x2,X3,%4) = \/(T’)2 D T s ;_12{ +(T)?
T'(x1, %2, X3, X4) = \/§+1362
T" (x1, %2, X3, %4) = Q

M(x1,x2,x3,x4) = P- (L + xz_Z)
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