Final Exam 6/16/2021

1.
Minimize the cross-sectional area:

Min f =2(0.1w)+0.1(h —0.2) = 0.2w+0.14 - 0.02
subjectto g, =-w+0.1<0 . .
(w'.n")
g, =w-10<0 -
g,=—-h+02<0
2, =h-10<0

Minimize the normal stresses:
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(w',2")=(10,10)

g,=w-10<0 i
’ " =0.088

g, =—h+02<0
g, =h-10<0

subjectto g, =-w+0.1<0 {

2. (sensitivity calculation)
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3.

.[ A1+ dx with u

Minimize P
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(x)dsz

L= J‘\/ider/lU (x)dx - j j[ 1+(u')2+zu}dx—m

LT AT TN TS

ou dx\ou dx 1+(u/)2 1_’_(”')2

u' = Ax—c —>u()c)=—l —(xlx—c)z+d—>(/1x—c)2+(/1u—d)2=l
1-(Ax—c)’ A

The shortest path is a circular arc.

Three numbers A, ¢, d are determined by the conditions u(0) = a

4.
mm e =U'KU = z P u, kgu,
Vix Vix
subject to: ( )=f —>L—C+/1( I(/ )
f 0
KU=f
0 X, Sx <1
_oc
oL =ﬁ+ﬂ oV Ca4d =0 for intermediate x, B = axe
ox, ox, ox, " Y4
ox,
V(x Vix
ﬂﬁ—f =0— A for ():f
Vo Vo
j‘l (Xmm )C) =0 for intermediate x, }-1 =0
)“u (x_ 1) -0 for intermediate LN l -0
max (X, X, —m) if x,B," < max (xp,,x, —m)
- x,"" =4x,B7 if max (X, X, —m

min (1, x, +m) if min(1,x, +m)<x,B,"

m: move limit, 7: numerical damping coefficient
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=b and J. x)dx

_f]+;”l (xmin _x)+}“u (x_l)

<= p(x) u kgu

Ox,

=1 where

e

)< x,B,” <min(1,x, +m)



