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Problem Description
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Problem Statement

1. Design Variable
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2. Constraint
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Problem Statement

3. Object
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Mathematical Model

1. Object Functon

sin 80°

Cost =np,c,zr’ (l +
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2. Constraint Function
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The solution of Problem

v Step of Problem’s Solution
1. Find profit Algorithm for Solution

1. Excel solve

2. Genetic Algorithm
3. Pattern Search

4. Fmincon

2. Solve
3. analysis
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1. Excel ol & D]

€ Find solution of excel (ol & JI)
Parameters

: : S
rol 2770
ros 8900]|constraint|gl g2 design variables
cl 204815 -42293250.3 -2.55432E-07 el o &7 =
c2 1829075 r 0.0015 0.002924
c3 148148 cost 552946962 k 0.2 0.35
| 0.7

1.396263

1.396263

0.07

103




1. Excel solve

@ Find solution of excel (ci & J| AlLt2I )

F=0002999 k=035 22 F=Z

5 BjAH7| AL}E| 2

L

1 2 3 4 5 6 7

0.1 0.05 0.046072 0.023086 0.007943 0.003588 0.002999

03  0.2975 0.35 0.35 0.35 0.35 0.35
F=0003565 k=01 2= =3z o7 AlLIE|2

1 2 3 4 5 6 7

0.002 0.052 0.027 0.010616 0.004174 0.003857 0.003565

01 01 0.1 0.1 0.1

0.1

0.1
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2. Ganetic Algorithm

iteration f X y
1 5576468 | 0.00329 | 0.140569
P 5557.979 | 0.003346 | 0.105051
3 5554.992 | 0.003354 0.1
Best Max Stall
Generatiolf-count  |[f(x) constraint|Generations
1 5312| 259E+10| 6.23E-09 0
2z 10824 23937.5] 6.54E-11 0
3 16024 834794 6.54E-11 0
4 5555.003 | 0.003354 0.1

< Constraint & & ¢t genetic algorithm
= Constraint| AlZ Jts8t HAWUIA QIT5022 HHUCH 2t2
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- attern Searc
] a el n ea I c File Edit View Insert Tools Desktop Window Help

Problem Setup and Results

Problern
Objective function: | @obj

start point: (0,001 0,1]
Final point:
1 &
0,003

smolver: | patternsearch - Pafttern Search

0.1|

< Constraint =

= Ol EAHB=2 IS &I =20l Al& mesh2 3J[E R
}” /\-|X-| |._] a’to IFOF[]-

B

A

Best Function Value: 5554 9788 Current Mesh Size: 1e-011
6000 0.2
* -

o 5500 * * 1 0.15
2 w
= N
S 5000 £ 01
5 3
= =
L 4500 0.05

4000 : : : : ! 0

0 1 2 3 4 5 0 1 5
lteration
— Total Function Evaluations: 543
< 200 0.1
w
=
5 150 £ 008
w o
S + 0.06
= 100 2
§ ‘g 0.04
w =
=
s 50 < 002
=
5 o — 0
= 1 2 3 4 5 1 2
= lteration MNumber of variables (2)

op

X 25t Pattern Search

= Dat= 012 =)= F=US W £ A gt 2 r=0.003, d=0.10] L+t



3. Pattern Search

File Edit Miew Insert Tools Desktop Window Help

1 2
0,003 0, 35|

=
=

0 1 2 3 1 2
lteration Number of variables (2)

Best Function Value: 5587.9895 Current Mesh Size: 1e-007
6000 02
Problem Setup and Results g %0 ) L
gsunn g 0.1
. _ E =
solver: | patternsearch - Pattern Search 2 4500 s
Problem 4000, ; 5 : 05 : - 3
' ' ' . ' Iteration Iteration
DhJEEtIVE f|_||-||:t||:||-|- @Dhj - _ Total Function Evaluations: 271 Current Best Point
S 150 0.4
Start point: [0,0010,2] = e
w 100 - 2
‘ A *é % 0.2
Final point: 2 5 :
= ¢ a 01

attern Search
H

v

<+ Constraint € & &8t
= =J|2t0] 0.001, 0.22 Al X5t
217} 240] 0.003, 0.357+ LI SHC}.

0




3. Pattern Search AlL{2|2

[0.001 0.1]0{| A AlZfSHO [0.003 0.1]0] =+

Iter f-count () constraint|MeshSize |Method
0 1| 4365.53 98.65 0.0001
1 120] 5631.36 0 0.001|Increase |penalty
2 124 5631.04 0] 1.00E-05|Increase |penalty
3 260 5556.5 0] 1.00E-07|Increase |penalty
4 362| 555499 9.77E-07| 1.00E-09|Increase |penalty
5 511| 5554.98| 1.00E-06( 1.00E-11|Increase |penalty
[0.001 0310 A AlESHE [0.003 0.1]) ==& (mesh 0.0001 A|ZEH
Iter f-count () constraint{MeshSize |Method
0 1| 4406.06 56.62 0.0001
1 187 5554.98| 2.88E-07| 1.00E-03|Increase |penalty
. 191 5554.68| 0.000366( 1.00E-05|Increase |penalty
3 250( 5554.98| 0.00E+00| 1.00E-07|Increase |penalty
[0.001 0.3]0| A Al&EFSH [0.002 0.3]10] ==& (mesh 1 A|E]D)
Iter f-count () constraint|MeshSize |Method
1| 4406.06 56.62 01733
391 5261.35 0.522 0.001|Increase |penalty
183 5587.99| 1.14E-09| 1.00E-05|Increase |penalty
331 5587.99 O 1.00E-07|(Increase penalt:,.f
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4 - F m I n‘ o n File Edit Miew Insert Tools Desktop Window Help
Current Point Total Function Evaluations: 30
01 4
Problem Setup and Results _ S 3
, : : . — = 005 S Heeeese e
solver: fmincon - Constrained nonlinear minimization s g s
O T 25
algorithm: | Active set W =
0 1 2 2 5 10
Froblerm Mumber of variables: 2 [teration
Current Function Value: 5554.9801 ipst-order Optimality: 3.6902
o . , xPiget ptimality
Objective function: | @ahj w 6000 3
R - 2 ¢4  ©
Derivatives: Approximated by solver v S o E ol ¢
, 5 5000 ¢ = A
start point: (0,001 0.&] B s = ¢
= 4500 * = A
o LY
Final point: o = ¢ P
0 5 10 0 5 10
-I E lteration lteration
0,003 0.1|

“*Fmincon= O|&¢gt X/ &off )|
= Al& & [0.001 0.2], nonlinearconstraint= 210l
Approximated by solver0| &

= Z 12t [0.003 0.1]



4. Fmincon

File Edit Miew |nsert Tools Desktop Window Help
F"rl]hlElTl EEtUD ﬂ"d HESU":S Current Point Total Function Evaluations: 30
04 4
solver: fmincon - Constrained nonlinear minimization £ 03 § 35
. : £ 02 E e e 000
&lgorithm: | Active set ¥ g 5
S 01 B 25
Problern . =
o . . 1 2 0 5 10
Dtlel:tI'-.-'E function: @I:Itl_] W Mumber of variables: 2 [teration
Current Function Value: 5587 9888 «Figét-order Optimality: 0.1365
I : 6000 3
Derivatives: Approximated by solver v = | ¢
2 5500 . TR Z , +
int: z = N
Start point (0,001 03] Z 5000 o :
: o S 400} o * ¢ 51 ¢
Final point: £ 45004 ¢ 3 *
e ¢ +
4000 0 44
1 9 0 5 10 0 5 10
lteration lteration
0,003 0, 35|

~Fm|ncona Ol=Zst x[&oll |

= A& & [0.001 0.3] &2 22 E2l Hlot=E Z kgt [0.003 0.1]
OIEL
= DO AZZUS 0.01EH2 = HIRHA H=2Z2 210l Pettern
Search2 ([} 0.5 2 D0l A 0.35E &




4.

Fmincon

[0 O 1]0A] AlBRMSEH [OO003 O0.1]0

= ==
T =

Y Line search Directiona| First-order

Iter F-count |f(x) constraint|steplength |derivative |optimality |Procedurs
O 3| 43865.53 98. 65 |Infeasible start point
1 &| 4430 22 L 2 1| 2.32E+05| 213E+05
2 Ol 452972 16 26 1| 290E+05| 1. 76E+05
3 12 4679 31 R 1|Z2.61E+05| 1 4A0E+05
< 15| 4892 28 2 454 1|2 4FVE+05| 9 85E+0L
5 18 5158 82 08334 1|5 46E+05| I 7eE+O4L
& 21 5407 96 0212 1|6 50E+05| 3 97E+OL
7 241 5534 35| 002542 1| 7.33E+05%] 5.5Z2E+04
= 27 5535457 C0.o00049 1| 7. 72E+05] 8. 73E+D03
o I0| 5554 93] 1L.88E-0V 1| 7. 78E+05 19.5

o0l O3 A] AlENSHEH [0S 030 ==

M3 Line search Crirection .a] First—-order [

Iter F-count |f(x) I'_'l:-l"IEtFEIiI"It"EtE'F:-|E'I"Igth _llle'ri".."Elti".."E' optimality |Procedurs
o z| azo7es 64.33[Infeasible [start point
1 o| 4481 29 25.4 111 45E+03| 2.83E+05
2 | 407 34 10 2 1|ZF.81E+05] 2.31E+05
3 12 4792 76 3982 1|£.73IE+05| 1. 79E+05
el 15 S043 34 1 447 1|5 83E+05| 1. 13E+05
S 18 5321 49 0439 1| 7. O05E+05| 1. 79E+0t
(= 21 92522 3| COB31E6 1|8.19E+05| &.37E={O«1
7 241 5583 9¢| 000475 1| 8.93E+05] 3I.08E+04
= 27| 558797 1L.77E-O5 1|9 14E+05 719
s 30| 558799 2 40E-11 1|9 16E+05 0136




5.analysis

& =) gt0fl et = &gt S0| 22 dH HI}
cC} al.JC'-I |:|.
¢ Pattern Search? 2= mesh?<| )0 Tt
N &= gt0] &2l B L.
Excel GA PS Fmincon
R D R D R D R D
AAH BEH=4=10.002924| 0.35 0.3354 0.1 0.003(0.003) | 0.1(0.35) {0.003(0.003) | 0.1(0.35)
SMSte 5529.469245 5554.992 5554.98(5587.99) 5554.98(5587.99)
iteration 3 6(4) 10(10)
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Conclusion
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