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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).

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

T(x1,x2,X3,%4) = \/(T’)2 +2.-T-T". ;—12{ + (T")?

x3 X +x
R(x1, %2, 25, %8) = | 2 + ( = 3) / P
T' (%1, x2, X3, x4) = \/——
V2 2 M2 R
J(x1,X2,x3,X4) = V2 - x122 ot ( T (%1, %2, X3, %4) = ]
s( ) = 6PL X2
X1,%2,%3,%X4) = _x§x4 M(x1,x2,x3,x4) = P- (L - 7)
4PI3
D 7 7 7 ==
(x1, X2, X3, X4) Ex§x4 '
4.013x3x3VEG x3 | E L’D ble
Q(x1,%2,x3,x4) = — 2 = LT Tel ?13 VV\ .
E =30-10°
G=12-10°
L=10

P = 6000



: Goa,af' C\wmb '|-o ‘HM
 dop oF He Hallet
hill




ALY
= (g 1D odpd (2)

a\obaQ MO &
0.6: ) ; l ¢
05- \ /'I "ﬁ Q\/\‘1> 5@

Gl 1 e o
ot The w%/k
o gjw
Stuck on the




!791;0!4‘&«1[ Asceut / Descent
* Oﬁweafmﬂ methed o leavn.  on olhes

classes

* Iﬂ 3ouf -(—\\mc%a/\ '%M) Oﬁrﬁﬁe/w\lmé/e, you an

o u‘lﬂ ‘H/le gggd@f a‘|‘ a oimd ) wln l‘cl\
'S [; vec ‘H/u-}- ?oMﬁ ?O\AF M 'HA(

DI'WCW dp S{weepe# ascev
dovietae

e



x () Stat aF « poit
(> (ozu()u% rudlieu
(2) move o q{’r‘HQ " ﬂufl' dvection

Y re
Where Ewtm o u(?

0.6—

Ma‘a\n{' o\:of él/'wh



Alwavé Wwaime ;’D\WS@[\O 9{‘010%1/!\? oNn W

Vv\wwhamsio[e. u'l‘e, \‘)u[s{~ go:\@ Y, e

6“%@4 O/IV’&{“\’W-

Yo vsually end wp of He top b H
peak (}W\tj start oﬁ\ a(a Joca gfliwm)e

Wo woit g aloloa/ o[nl:wnum J



How CO“U You do QOWH/lMg I!ZQ évzwo)ew" A%a/l"‘ M
o disevoke  saovln spate (like ToPD?

L/Prejrend 80“ )re M ‘H/la Moum{aaws:( . )
¥ Jook amww( qw nm a §ma// Mﬂliu}
* Lmd He pomt m w)ur 'mdms" Hiat
i l:ng hesf
¥ 9o Heve a/wd mFeaf



Ex TP
= Seach space’ qll fours on ﬁﬂ«/k
(Hhese ore Hhe ?1&695 on He wuvtain
30\)\ could be §4wdn‘n\7>

- V\QQA (V] JQ‘C'\ML;UV\ O‘l\' “l/)eafb& " C\smqﬁ I‘a&Ii\IS")

e 4
C{]rws I, 2, 3, ‘/( S
whad » meafbd 35552423

qf b \jou\! VMavw ansieys. one A@QMF{‘W

couldd bt Swap Oy Jwo citres

29525 Y>3
N> AN

N/
35152225 o>Y>3



¥ G‘lﬂf"‘ a"‘ o vemdoim %Ur
v« oaleulate He soe of all  fhe  peavby

fours
* moe o Hhe cheapz# one

L

0L oW, 0me Pmbkm- W \f“S’L clim b up
Qo lOC&l OF"imuw\ mw( newr Cavie dlcowz/\.

[dowes]




