Midterm Exam 10/30/2023

1. (1)

i ) b = base of the container
design variables:

h = height of the container

—tri ipDi ~ 2(18)(80)(2b> +4bh
objective function: round-trip cost of sh.lpp.mg the container _ ( )( )( )

one-way cost of shipping the contents 18(150)(1)2}1)
constraints: 0 <h<10,0<h <18

in g =212
bih I5)\h b
=-b<0
- & (10 points)
. g, =b-10<0
subject to
g, =-h<0
g, =h-18<0
(@)

maximize 2x, +x, +7x, +4x, (5 pts)

subject to x, +x, +x, +x, =26 (3 pts)

X, %,,X;,%, 20 (2 pts)

3)
resource 1 per day: x, +0.5x,
resource 2 per day: 0.2x, +0.5x,

total cost of resource 1 and 2 per day
C =(x,+0.5x,)[ 0.375-0.00005(x,, +0.5x, ) | +(0.2x, +0.5x, )[ 0.75-0.0001(0.2x,, +0.5x, ) |
return per day from the sale of products A and B

R =x,(2.00-0.0005x,, —0.00015x, )+ x, (3.50—0.0002x,, — 0.0015x, )
maximize profit P=R—-C (7 pts)

X4.Xp

_ x, +0.5x, <1000 [requirement of resource 1 per day]
subject to . (2 pts)
0.2x, +0.5x, <250 [requirement of resource 2 per day |
X%, 20 (l pts)
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“

g:a:%sloo

From F.BDAT +T,-W,~-T, =0T, :%W1 +%W2 <120

8W, +12T, 16T, =0 — T, =%W1 +§W2 <160

Minimize f =W, +W, (3 pts)
<200 (Cables 3 and 4)
subject to  4W, +3W, <1280 (Cable 2 (5 pts)
4w, +W, <960 (Cable 1)
W, >0, W, >0 (2 pts)
(%)
| 1 ifcity; is visited after city i
7710 otherwise

Find {x,} to minimize f = S d,x, (5pts)

i=1 j=1

Zx =1 (i=L...,n),i#j

subject to (5 pts)

le.j: (j=L...n), j#i

2. ¥ 5, IR 5, AHRY 5, HHY 5

h=rsinf
f=(2rcosz9)h+hr(1—cosﬁ)=hr(l+cos€)=r2 siné’(l+cos€)
daf

%:cose(l+cos9)—sin29=2cosz9+cos9—1=(cos€+1)(2cos¢9—l)=0

0°<0<90

—>2cos9—1=0—>cos0=%—>9* =60°h" =53 ~8.66, /=753 ~129.9

d*f
6’|,

=—4cos@sin@—sin 0 —1< 0 = maximum

rcos6 Ir(l—cos@)
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3. (1) graphical solution

x1

(2) solutions using KKT conditions

L=0.01x+x," + 4, (25—x1x2)+,u2 (2—x,)— ptsx, — .,

oL
o =0.02x, — 1, =4, =4 =0
optimality 6L1
——=2%—ux,—p, =0
X,

switching : p, (25 —xlxz) =0, 1, (2 —xl) =0,x, =0, ,x,=0
nonnegativity : yt. 20
feasibility : 25— x,x, <0,2—-x,<0,x, 20,x, 20

— 2* =16 cases, try only feasbile cases, graphical illustration gives insights

= >0, 0y = g1y = 11, =0

0.02x, — 1,x, =0 5
2x,— p1x, =0 —>xl=15.81(=5\/E),x2:—5=1.58[=T
25-xx,=0 .

(3) sufficient condition

VL =

0.02 -0.2
-02 2

’ 10
Vg'y=0-[-1.581 -1581]y=0->y=c|

0.02 —0.27[10
"VLy=c"[10 -1
yViy=c| ]{—0.2 2 }L

(4) 26—xx,<0—>25-xx, <-1> [~ f —(02)(-1)

exact solution: x; =16.12,x, =1.61, f =5.19
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J10

J,yl =02, f=5.0
} — positive defintie on the tangent subspace?

} =8¢’ > 0 — strictly minimum
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