CHAPTER 6

DESIGN CURVES FOR THAI FISHING VESSELS

From 1958 to 1986, Thailand built a large volume
of fishing vessels mainly in woods. The size of the boats
has been increasing steadily. Table (6.1) show the number
of vessels built during AA:‘ : ibed period ciassified
by length over all \ & builts Note that

o ——

there was no boat 0 —me es being built

anymore and vessel ngth have rarely

been built.

Fortunately as been engaged

into fishing business been visiting

many boatyards and astern and southern

parts of Thailand. nd raw data on fishing

vessels are rea om huge data

G

supplied from fi*%@- ﬁ‘

To prov1dq- more p1 tures on the fishing
ot T L TIEn L M—
the location boatbulldlpg and kéeds of m engines

wee. AWIRNNIUNATINEN A

For serious readers, [ 39;78 ] provides a good
background on general aspects of fishing vessels'

statistics.

Total number of fishing vessels is 4217. This

report does not include the offset tables of these boats.
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The author has been working out, by means of statistics,
with the vessels’line plans and other particulars. The
results come up by using boat length as a classified
factor. Graphical representation of fishing vessels are
plotted in Fig. (6.1) through Fig. (6.22). Hence main

particulars of the vessels co d be easily visualized.

This gives the whole pictur § Taai fishing boat fleet.
‘ ny naval architect
could use this in aditional Thai

fishing boats cur ; and saving in the

design process can

The purpose   r ' to construct a family

of design curves for

AR

Anyone who is 1 iﬁg&:ﬁf his field, should

attempt to study fur in _view of the

design and poweri ;. : : .L'P‘
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AUEINENINYIAS
RIANIUNRINEIAY
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TABLE (6.2) LOCATION OF FISHING BOATBUILDING YARDS
PROVINCE NOVEER OF EOAT BUILDING & REPAIRING YARDS

BUILDING |BUTLD/REPAIR |REPAIRING TOTAL
1. TRAD 15 6 2 23
2. CHANTRABURI 2 1 3 6
3. RAYONG 14
4. CHOLBURI 14
5. CHACHURGSAO 4
6. SAMUTPRAKARN 29
7. SAMUTSAKORN 45
8. SAMUTSONGKRAM 30
9. PETCHBURT 13
10. PRACHUABKIRIKUN 13
11. CHUMPORN 6
12. SURATHANT 8
13. NAKORNSRIDHUMRAJ 30
14. SONGKLA 6
15. PATTANI 11
16. NARATHIWAT N.A.
17. RANONG F i
18. PUNGHA 9 N.A.

A a.a ) g
o e AW DINTINAINENRY
20. KRABI ' N.A. N.A. N.A. N.A.
21. TRUNG N.A. 1 2 3
22. SATOOL Rl N.A. 4 5
23. BANGKOK 7 25 6 38
TOTAL 142 87 93 322

SOURCE : FISHERY DEPARTMENT

AND FIELD SURVEY
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***************************************************************
Eureka: The Solver, Version 1.0 127

Name of 1nput file: A:\FIT12
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation

; file includes a $ substlevel = 0 directive, Eureka will

; perform a Least Squares Fit to find the function (of

: the required form) that best matches the points

; X, (f(x) given.

; In this example, the function is

s f(x) := EXP(a * x"N + B)

; where the 1dea1 solution is a = 0 25, b = 0.15 and N = 1.5

f(x) := A+B¥x+C*x"2

£(10.0)
£(10.9)
& £(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3)
£(18.2)
£(19.1)
£(20) =
£(20.93)
£(21.84)
£(22.75)
£(23.65)
)
)

nn
ww

TR TR ]
B N R
OO0 ®
a

e e o s BN

(=22 LI T 1}
N OOV
o

U'l

(3]

£(25.48
£(26.39
£(27.3) =
f(29.12) =
f(30) = 8.5
£(30.95) =
‘ £(31.85
> g
)

T T I T (O 1
~:-:—a~:c’c’01
. - .

oo N

)

£(33.67
£(34.58
£(36.4) = 9.

e AU INENTNYIN
| 41 8 (EOE e T

8.7
8.8
9.1
9.3

Variables Values

A = -.72970760
B = .43269095
c = -.0041500847

P Maximum error is .097806585

(rkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkokkkkkkkokkkkkkkokkkkkkkkkkkkokk
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Graph between LWL vs Breadth
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***************************************************************

Eureka: The Solver, Version 1.0 125
Name of input file: A:\FIT13
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

i x, (f(x) given.

; In this example, the function is

s f(x) := EXP(a ¥ x"N + B)

; where the ideal solution i

f(x) := A+B¥x+C*x"2

£(10.0)
£(10.9)
£(12.75)
£(13.65)
£(14.56)

)

TIT]

-

NH OO ®
<O

£(15.47
£(17.3)
£(18.2)
£(19.1)
£(20) =
£(20.93)
£(21.84)
£(22.75)

)

)

)

(e o B2 IS)]
oW

[S I VI T

eyely
. AR SN
£(23.65 . L
£(25.48
£(26.39
£(27.3) = 3
£(29.12) =
£(30) = 4
£(30.95)
£(31.85)
£(83.67)
£(34.58)

e A I NYNINYINS

$ substleve[ = D ¢

***********ﬁ*ﬁ%ﬂ&ﬂ%ﬂ%}%ﬁ@%ﬂﬂﬁﬁr

Solution:

LOWwWwWwwo

<00

.20
3
4

3

B DO e W

Variables Values

A

-.20423092

B .17308342

C

-.00080143043

Maximum error is .053015572

***************************************************************
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Graph between LWL vs Depth
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT14
ERERRR R RRR ROk kR Rk Rk Rk Rk Kok ok Kok K

x5 (£

we MO we WO we WO we WMo we o

where
£(x) s=

£(10.0)
£(10.9)
£(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3)
£(18.2)
£(19.1)
£f(20) =
£(20.93)
£(21.84)
£(22.75)
£123,.65)
f(25.48)
£(26.39)
£{27.3)
£(29.12)
£(30) =
£(30,95)
£(31.85)
£(33.67)
£(34.58)
£(36.4)

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points

x) given.

In this example, the function is

f(x) := EXP(a ¥ x"N + B)

the ideal solution is a = 0.25, b = 0.15 and N = 1.5

A+B¥x+C¥x" 2

n
= O
o o o b pd b pd e e

o©

L | L 1]
oo nue nn
O =
NN O
e o Qc;o.c.om
NWhEa s WO,
~NOoOOoN

=2

2.8

LOWNDNEHEDN NN

e o o o

]

$ substleve

1 RGP Rieh (1}

Y INENINYINS

Variables Values
A = -.13603374
B = .11294541
C = -.00052465854
Maximum error is .030027521

***************************************************************
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Graph between LWL vs Tf
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***************************************************************
Eureka: The Solver, Version 1.0
133

Name of input file: A:\FIT15
***************************************************************

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is
f(x) := EXP(a ¥ x"N + B)
where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

s Me we WO we W we WO we W

f(x) := A+B¥x+C¥x"2

£(10.0) =
£(10.9) =
£(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3)
£(18.2)
£(19.1)
£(20)

Nouwonn
W NN

1(21.3) - ,

f(30.95)
£(31.86)
£(33.67)
£(34.58)
£(36.4) =

mbmev&fuﬂ’mﬂmwmm
********’;:jjgm*a*ﬁﬁﬁ’mﬂ‘ﬂﬁ*ﬁ‘ﬁm"é’ﬁi

Variables Values
A = -.63545024
B = .17751764
c = -.0013871832

Maximum error is .020434825

SRRk RRRRRRRRRRRRRR Rk kR kkk kR kR Rk bk kR kkkkkkk Rk kkkkkkkkk
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Graph between LWL vs To
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Rokkkkkkkokkkkkkskokkkokokokokokokkkkokskskkkkkokokok ok kkokskkkkokokokkkkokokkkskokokokkkkk
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT16
ok ok kokokok ok ko k ok okok ok sk ok skok ok skok Sk sk sk okok sk okok sk sk sk sk ks R kosk Kok ok sk osk sk okok sk ok ok ok sk kok ok Kok ok 3k

.
’
.
)
.
b
.
?
’
.
’
.
)
.
’
.
2
.
’

f
f
f
f
f

£(15.47)

i

£(18.2)

f
f
f
f
f
£
f
f

£(27.3) = 0

f

£(30) = 0.8

£
f
f
4
¥

$

This example demonstrates Eureka’s ability to find
values for constants in a function that make the

function best fit empirical data.
file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of

the required form) that best matches the points

x, (f(x) given.

In this example, the function is
f(x) := EXP(a ¥ x"N + B)

(10.0) =
(10.9) =
{12.75)
(13.65)
(14.56)

(17.3)

nnu

(19.1)
(20) =0
(20.93)
(21.84)
(22.75)
(23.65)
(25.48)
(26.39)

(29.12) =

(30.95)
(31.85)
(33.67)
(34.58)

(36.4) = Q?*L
subst leﬂ =

2Ll
:.lr:-’?ﬁ';."?l Fii

AEainis.

IANYNINYINT

TR TR Y

A

B

C

Maximum error is

Variables

Values

.43128735

-.0044404371

.00058588135

.054632546

Rkkkkkokdkkckkkkkskokkdkokkokokkokkkkkkkokkkoksk ok kkkok ok kkokkkkokkkokkkokkkkokkkk

Because the equation
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Graph between LWL vs Free—Board
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT17
kokokkokkokkokokokokok ok ok sk ok ok ok ok sk ok sk sk ok ok ok sk ok ok Rk R ok sk okok ok ok ok ok sk sk ok sk ok ok ok ok kok ok sk kk sk kkkkkk

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is

f(x) := EXP(a ¥ x"N + B)

where the ideal solutio lz/).%, b=0.15 and N = 1.5

e Me we Ve we W we W we W

A+B¥*x+C*x"2

L]
—_
b
~
1}

£(10.0) =
£(10.9) =
'£(12.75)
£(13.65)
)
)

(=N )
o B

(o o2 M2 e o2 Mo IS IS,

£(14.56 .
£(15.47
£(17.3)
£(18.2)
£119.1)
f(20) =
£(20,93)
f(21.84)
£(22.75)
£(23.65)

)

)

Wononou
OO O
[ g e i

oS nu

£(25.48
£(26.39
£(27.3) =0
£(29.12) =
£(30) = 1.00
£(30.95) = 1.00

£(31.85) = 1.00

£(33.67) = 1.00 ¢

SR INININEINT

e A RAMIA FUNAIINHAND

Solution:

Variables  Values
A = -.,047685362
B = .057172979
C = -,00076918018

Maximum error is .074084624

kkokkkokkkokkokokkokkkokkkokkkokkkokkkokkkkkkkkkkokkkkkkkkkkkkkkkkkkkkkkokkk
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Bulw—Hsight . m

Graph between LWL vs Bulw—Height
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT18
***************************************************************

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is
f(x) := EXP(a ¥ x"N + B)
where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

e Ve we WO we Me we W we we

f(x) := A+B*x+C¥x"2+d¥x”

£(10.0) = 53.0
£(10.9) = 66.0
£(12.75) = 108.0
£(13.65) = 131.0
£(14.56) = 160.0
£(15.47) = 190.0
£(17.3) = 263.0
£(18.2) = 304.0
£(19.1) = 353.0
£(20) = 400.0
£(20.93) = 456.0
£(21.84) = 514.0
£(22.75) = 578.0
£(23.65) = 644.0
£(25.48) = 788.0
£(26.39) = 870.0
£(27.3) = 953.0
£(29.12) = 1126.0,
£(30) = 1217.0 §
£(30.95) = 1307
£(31.85) = 14oo.gﬁj
£(33.67) = 1600.
£(34.58) = 1700.0 ¢

o ﬁﬁﬂ?ﬂﬂﬂﬁwmﬂ‘i

$ substlev M

TR AT T Y

Solution:
Variables Values

A = -76.160194

B = 21.032352

c = -2.1523850

D = .15174370

E = -.0018549928
Maximum error is 4,8005339

(kkkkRkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT19 - 141
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points
; X, (f(x) given.
; In this example, the function is
. f(x) := EXP(a * x N + B)
;

s where the 1deal solution = 1.5

f(x) := A+B¥x+C¥x"2+D*x

£(10.0) =

£(10.9) =
£(12.75) =
£(13.65) =
£(14.56) =
£(15.47) =
£(17.3) =

£(18.2) =

£(19.1) =

£(20) = 80.85
£(20.93) =
£(21.84) =
£(22.75) =
£(23.65) = 128.36
£(25.48) = 156.65
£(26.39) = 172.78
£(27.3) = 188.2
£(29.12) = 221
£(30) = 238.34 w4
£(30.95) = 255.5
£(31.85) = 273.1
£(33.67) = 309.67 _

£(34.58)

£@s.4) - ﬁ?ﬁ’ﬂwﬁmwmm

$ substleve

ity W’ﬂrﬁﬂ%‘ﬂ SR B BB

Solutlon.
Variables Values

A = -.38267806

B = .86677978

C = -.16655328

D = .022165816

E = -.00029221199
Maximum error is .84635763

KRR KKK KKK KKKK KK KK KKK KKK KRR KRR KRR KRR kkR kR Rk kR kkkkokkk
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Graph between LWL vs GT

142

400

350

-i;! ..
AUEINENTNYIAST
ARAIN TN INNAY




v

¢

***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT110
***************************************************************

; This example demonstrates Eureka’s ability to find
; values for constants in a function that make the

; function best fit empirical data. Because the equation

; file includes a $ substlevel = 0 directive, Eureka will

; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

s X, (f(x) given.

; In this example, the function is

. f(x) := EXP(a * x"N + B)

; where the 1dea1 solution is a = 0.25, b = 0.15 and N = 1.5

f(x) := A+B¥x+C*x"2+D¥x"3+E¥*

£(10.0) = 7.43
£(10.9) = 9.23
£(12.75) = 14.92
£(13.65) = 18.20
f(14.56) = 22.05
£(15.47) = 26.19
£(17.3) = 36.32
£f(18.2) = 41.84
£(19.1) = 48.44
f(20) = 54.97
£(20.93) = 62.47
£(21.84) = 70.32
£(22.75) = 78.63
£(23.65) = 87.29
£(25.48) = 106.52
£(26.39) = 117.22
£(27.3) = 127.98
£(29.12) = 150.44
£(30) = 162.07 \
£(30.95) = 173.78
£(31.85) = 185.71
£(33.67) = 210.58
£(34.58) = 224.13

£(36.4) = 249

e SUEAINENTNYINS
R A AT A

Variables Values
A = -.92582351
B = .72327585
€ = -.12244506
D = .015329051
E = -,00020120207
Maximum error is .58740562

***************************************************************

143



HT

Graph between LWL vs NT
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***************************************************************
Eureka: The Solver, Version 1.0
145

Name of input file: A:\FIT111
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

: function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of
; the required form) that best matches the points

; x, (f(x) given.

; In this example, the function i

¢ f(x) := EXP(a * x"N
; where the ideal solution

f(x) := A+B¥x+Ckx"2+D¥

£(10.0) = 16.0

£(10.9) = 21.0

£(12.75) = 34.0

£(13.65) = 41.0

£(14.56) = 50.0

£(15.47) = 60.0

£(17.3) = 84.0

£(18.2) = 98.0

£(19.1) = 117.0 .
£(20) = 130.0 St
£(20.93) = 150.0 Prolaretl
£(21.84) = 170.0 TR
£(22.75) = 190.0

£(23.65) = 215.0

£(25.48) = 265.0

£(26.39) = 295.0

£(27.3) = 323.0

£(29.12) = 386.0

£(30) = 420.0

£(30.95) = 453.0

£(31.85) = 488 ‘o Q/
raa.6n) = ssb UL BJ VY RIVIIWEI 1N
£(34.58) = 60 |

£(36.4) = 680. p

e RRIAIN TN URINYIAY

****************JL*********************************************
Solution:

Variables Values

-18.276775
5.7387967
-.65218031
.047726411
-.00054070441

=HOoOQW >
nmunnuu

Maximum error is 2.9965494
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT112 147
***************************************************************

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is
f(x) := EXP(a * x"N + B)
where the ideal solution is a ”/5, b =0.15 and N = 1.5

Ve we WO we WE we WO we N we

f(x) := A+B*x+C*x"2+D*x" 3+

£(10.0) = 45.0
£(10.9) = 65.0
£(12.75) = 110.0
f(13.65) = 140.0
f(14.56) = 180.0
£(15.47) = 200.0
£(17.3) = 240.0
f(18.2) = 280.0
£(19.1) = 300.0
£(20) = 350.0
£(20.93) = 380.0
f(21.84) = 410.0
£(22.75) = 450.0
£(23.65) = 500.0
£(25.48) = 650.0
£(26.39) = 700.0
£(27.3) = 750.0
£(29.12) = 850.0°
£(30) = 900.0
£(30.95) = 1000.0
£(31.85) = 1050.0
£(33.67) = 1125.0

£(34.58)

e B ANYNITNYINS

$ substlevel 3'

s B BRI R 51

Solution:
Variables Values

A = -867.65515

B = 187.24666

C = -14.140499

D = .51100510

E = -.0060512559
Maximum error is 25.916607

***************************************************************
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT113 149
skkkkkkkkkkkkkkkkkkkkkkkkkkokkokkkkiokkkkkkkkkkkkkkkkkkokkokkkkkkkk

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is
f(x) := EXP(a * x"N + B)
where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

W we MO we WO we W we WO we

f(x) := A+B*x+C¥x"2+D*x"3+E¥

f(10.0) = 10.0
£(10.9) = 13.0
£(12.75) = 21.00
£(13.65) = 26.0
f(14.56) = 32.0
£(15.47) = 38.0
£(17.3) = 52.0
£(18.2) = 60.0
£(19.1) = 70.0
f(20) = 80.0
£(20.93) = 90.0
f(21.84) = 115.0
£(22.75) = 125.0
£f(23.65) = 135.0
£f(25.48) = 170.0
£f(26.39) = 187.0
£(27.3) = 205.0
£f(29.12) = 242.0
£(30) = 265.0
£(30.95) = 288.0
£(31.85) = 308.0
£(33.67) = 350.0
f(34.58) = 374.0
f(36.4) = 420.0

- ﬂﬂEJ’JWEJWﬁWEJ’m‘i

**************************************‘%********%ﬂﬁ***********ﬁ;

i N 1ONTIITUARTINGIR Y

Variables Values
A = -1.8518574
B = 2.4988900
C = -.41950340
D = .033685528
E = -,00042073796
Maximum error is 7.1830274

fkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkokkkkkkkkkkkkkkokkkkkkokkkkkkkkkkk
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT114
***************************************************************

e W Ve we WS we W we W we

This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will
perform a Least Squares Fit to find the function (of
the required form) that best matches the points
x, (f(x) given.
In this example, the function is
f(x) := EXP(a ¥ x"N + B)
where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

£(x) := A+B¥x+C¥x"24D*¥x” 3+E*
£(10.0) = 1.20
£(10.9) = 1.60
f(12.75) = 3.00
f(13.65) = 4.00
f(14.56) = 5.00
£(15.47) = 6.00
£(17.3) = 9.00
£(18.2) = 12.00
£(19.1) = 14.00
f(20) = 16.00
£(20.93) = 20.00
f(21.84) = 24.00
£{(22.75) = 26.00
£(23.65) = 32.00
f(25.48) = 45.00
f(26.39) = 50.00
£(27.3) =.60.00
£(29.12) = 70.00
£(30) = 75.00
£(30.95) = 86.00
£(31.85) = 100.00
£(33.67) = 120.00
f£(34.58) = 130.00

e AU ANENTNENT

***************ﬁ*** *****************ﬁ********ﬂ**********m

A TR I NG a

Variables Values

A = -26.504118

B = 6.5550103

C = -.58032769

D = .022072714

E = -,00020300034
Maximum error is 4,3842704

***************************************************************
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***************************************************************
Eureka: The Solver, Version 1.0 153

Name of input file: A:\FIT115
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation

; file includes a $ substlevel = 0 directive, Eureka will

; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

; X, (f(x) given.

; In this example, the function is

: f(x) := EXP(a * x"N + B)

; where the ideal solution is a g l), b = 0,15 and N = 1.5

£(x) := A+B¥x+CHx"2+D¥x"3+E%x

£(10.0) = 0.40
£(10.9) = 0.60
f(12.75) = 1.00
£(13.65) = 1.20
f(14.56) = 1.50
£(15.47) = 1.80
£(17.8) = 2+50
f(18.2) = 3.00
f(19.1) = 4.00
£(20) = 4.50
£(20.93) = 5.00
f(21.84) = 6.00
£(22.75) = 7.00
£(23.65) = 8.00
f(25.48) = 10.00
£(26.39) = 12.00
f(27.3) = 14.00
£(29.12) = 18.00
f£(30) = 20.00
£(30.95) = 22.00
£(31.85) = 24.00
£(33.67) = 30.00 é
£(34.58) = 32. : £ o
i - w B Y ININTNYING
d | |
$ substlevel = %‘ ¢
| o o/
***************Q%ﬁﬁﬁﬂﬁw&}%%%Mﬁ E]
Solut.ion:‘l
Variables Values
A = -21.201002
B = 4,7549753
C = -.37518346
D = .012634112
E = -,00012964962
Maximum error is .80914714

***************************************************************
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***************************************************************
Eureka: The Solver, Version 1.0
155

Name of input file: A:\FIT116
kR Rk kk kR Rk Rk Rk ok kk Rk ok Rk kkkoksk kb kkk kb okkkkokkokk

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

; X, (f(x) given.

; In this example, the function is

H f(x) := EXP(a * x"N + B)

2

+ where the ideal solution is a = 0.15 and N = 1.5

]
o
[y~
o

f(x) := A+B*x+C*x"2+D*x"3+EX

£(10.0) = 5
f(10.9) = 5
£(12.75) = 6
f(13.65) = 8
£(14.56) = 8
£(15.47) = 10
£(17.3) = 12
£(18.2) = 12
£(19.1) = 14
£(20) = 14
£(20.93) = 16
f(21.84) = 16
£f(22.75) = 18
£(23.65) = 18
f(25.48) = 20
£(26.39) = 22
£(27.3) =
£(29.12) =
f(30) = 6
£(30.95) = 26
f(31.85) = 26
£(33.67) = 28
£(34.58) = 28

iﬁigi@uﬂﬁwﬂﬂ%Wﬂqﬂﬁ

***************ﬁ********** koK ok kKoK KSRk Kk Kk kK ok ok ok ok Kk

NHATINEaE

¥*
¥*
¥*
*
¥*
¥*
*
¥*
¥*

%
ﬁt::*

Solution:
9

Variables Values
A = 6.1785288
B = -1.2543817
C = .14169465
D = -,0034697156
E = ,000027821363
Maximum error is 1.0747529

FhkkRRpRkkkkkkkkkk Rk Rk Rk Rk Rk kkkkokkkkkkkkkkkkkkkkkkkkkokkkkkkkkk
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***************************************************************
Eureka: The Solver, Version 1.0

Name of imput file: A:\FIT117 157

***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

; X, (f(x) given.

; In this example, the function is

: f(x) := EXP(a * x"N + B)

; where the ideal solution is

f(x) := A+B¥x+C¥x"2

£(10.0) = 6.87

£(10.9) = 7.18

£(12.75) = 7.75

£(13.65) = 8.03

£(14.56) = 8.29

£(15.47) = 8.55

£(17.3) = 9.04

£(18.2) = 9.27

£(19.1) = 9.50

£(20) = 9.72

£(20.93) = 9.94 3
£(21.84) = 10.16 i
£(22.75) = 10.37 A A
£(23.65) = 10.57 5
£(25.48) = 10.97

£(26.39) = 11.17

£(27.3) = 11.36

£(29.12) = 11.73

£(30) = 11.91

£(30.95) = 12.09

£(31.85) = 12.27

£(33.67) = 12.61

£(34.58) =

SR U ININTNYINS

[
$ substlevel = 0

s SRR HAT T

Solution:

Variables Values
A = 3.5976131
B = .36093548
c = -.0027744251

Maximum error is .059525382

***************************************************************
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***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT118
*********************#*****************************************

: This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

; function best fit empirical data. Because the equation

; file includes a $ substlevel = 0 directive, Eureka will

; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

; X, (f(x) given.

: In this example, the function is

: f(x) := EXP(a * x"N + B)

; where the ideal solution is a ,), b =0.15 and N = 1.5

f(x) := A+B¥x+C¥x"24D*x" 3+

£(10.0) = 900
£(10.9) = 950
f(12.75) = 1100
f(13.65) = 1200
f(14.56) = 1300
£(15.47) = 1400
£(17.3) = 1750
f(18.2) = 2000
£(19.1) = 2200
f(20) = 2400
£(20.93) = 2700
£(21.84) = 3000
£(22.75) = 3300
£(23.65) = 3500
f(25.48) = 4000
£(26.39) = 4200

£(27.3) = 4800
£(29.12) = 5200

f(30) = 5300
£(30.95) = 5400
£(31.85) = 6000
£(33.67) = 7000
£(34.58) =

e e U ANYNTNYINS

$ substlevel =16

i BTN TAH T

Solution:
Variables Values

A = 9988.8955

B = -2049.2705

C = 157.01680

D = -4,7289119

E = .053343520
Maximum error is 319.51037

***************************************************************
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Name of input file: A:\FIT119
*******************************

“e we WO Wwe WO we WO we WO we

£(x) := A+B¥x+C¥x"24D¥x" 34+

£(10.0)
£(10.9)
£(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3)
£(18.2)
£(19.1)
£(20) =
£(20.9

nou
w W
. OO
O w®

wouwonou
O WL W
.
O WO

Wwwow

e O e o o o o o

O3
oo

w i nn
(TI LA T L 1 L
>0 W WO

O OWVOLY

o o

4.11
£(34.58) = 4.
£(36.4) = 4.1

$ substlevel =q5

***************ﬂ*waﬁ}aqxﬂﬁ

FxkkRkRkkRRRRRRRRRKR KR KRR R Rk kKKK

9

o ) b

I

***************************************************************
Eureka: The Solver, Version 1.0

This example demonstrates Eureka’s ability to find

values for constants in a function that make the

function best fit empirical data.

file includes a $ substlevel =0 directive, Eureka will

perform a Least Squares Fit to find the function (of

the required form) that best matches the points

x, (f(x) given.

In this example, the function is
f(x) := EXP(a * x"N + B)

where the ideal solution is a ¢

Because the equation

Z.
S—

Solution:

Variables Values
A = 3.7211858
B = .059089623
C = -,0044977308
D = ,00013329131
E = -1.2364379e-06

Maximum error is

.033184137

UHINYNTNYINS
ST

**************************************************#************

= 0.15 and N = 1.5
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‘ ***************************************************************

Eureka: The Solver, Version 1.0 . 163

Name of input file: A:\FIT120
***************************************************************

; This example demonstrates Eureka’s ability to find

; values for constants in a function that make the

: function best fit empirical data. Because the equation

; file includes a $ substlevel = 0 directive, Eureka will

; perform a Least Squares Fit to find the function (of

; the required form) that best matches the points

; X, (£(x) given.

; In this example, the function is

: f(x) := EXP(a ¥ x"N + B)

; where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

f(x) := A+B¥x+C*x"2+D*x"3+E¥

£(10.0) = 461

£(10.9) = 456

£(12.75) = 460

£(13.65) = 458

£(14.56) = 460

£(15.47) = 458

£(17.3) = 460

£(18.2) = 460

£(19.1) = 475

£(20) = 460

£(20.93) = 460

£(21.84) = 460 =
£(22.75) = 460 =
£(23.65) = 458 P
£(25.48) = 452 T
£(26.39) = 454

£(27.3) = 449

£(29.12) = 443

£(30) = 439

£(30.95) = 446

£(31.85) = 427

£(33.67) = 416

£(34.58) = 411

£(36.4) = 400

s AU INENTNYINT
m—\ BN RN ERET

9
Variables Values .
A = 503.18650
B = -10.447520
C = .82236928
D = -.024164121
E = .00020034096
Maximum error is 13.062434

***************************************************************
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R

***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT121
***************************************************************

: This example demonstrates Eureka’s ability to find

- values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel =

0 directive, Eureka will

: the required form) that best matches the points
s x, (f(x) given.
; In this example, the function is

£f(x) :=

; where the ideal solution i

f(x) := A+B¥x+C¥x"2

£(10.0)
£(10.9)
£(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3)
£(18.2)
£{18.1)
£(20) =
£(20.93)
f(21.84)
£(22.75)
£(23.65)
£(25.48)
£(26.39)
£(27.3) =

w inonn

£(29.12) =

£(30) =
£(30.95)
£(31.85)
£(33.67)
£(34.58)
£(36.4) =

$ substlevel = 0

3.35
3.45
3.41
3.42
3.43
3.45
3.47
3.49
3.50
5

EXP(a * x"N + B)

?

’

!

)

; perform a Least Squares Fit to find the function (of
b

b

H

3

J

If/}//b 0.15 and N = 1.5

R\

— ﬂl&ﬁﬂ SNBIINLIRY

Solutlon.

Variables Values
A = 3.5143960
B = -.022466751
C = .0011354010

Maximum error is

.053268540

kR kkokk Rk kkkkkkkkokkkkk kb kskkokkkokkkkkkkokokkskkokkokkkk ok ok
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bt 4

***************************************************************
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT122
***************************************************************

‘This example demonstrates Eureka’s ability to find
values for constants in a function that make the
function best fit empirical data. Because the equation
file includes a $ substlevel = 0 directive, Eureka will

the required form) that best matches the points
x, (f(x) given.
In this example, the function is

f(x) := EXP(a ¥ x"N + B)

where the ideal solution is a = 0.25, b = 0.15 and N = 1.5

f(x) := A+B*x+C¥x"2

£(10.0)
£(10.9)
£(12.75)
£(13.65)
£(14.56)
£(15.47)
£(17.3) =
£(18.2) =
£(19.1) =
f(20) = 7
£(20.93)
£(21.84)
£(22.,75)
£(23.65)
£(25.48)
£(26.39)
£(27.3) =
£(29.12)
£(30) = 7
£(30.95)
£(31.85)
- £(33.67)
£(34.58)
£(36.4) =

$ substle

7.43
7.50
7.44
7.50
7.48
7.49
7.51
7.52 -
7.50

(3]
w

7.54
765
7453
7.56
787
153
757
= 762

(2]
-

7.60
7.72
7.82
7.88
8.00

H
H
5
: perform a Least Squares Fit to find the function (of
H
H
3
H
H

AU INININYINS

****************ﬁ*ﬁﬁ*aﬁ:@*ﬁ******(*********m**********u
| NIEUANTINE 1A E
Solut1on.q

Variables Values
A = 7.7177896
B = -.031581452
C = .0010144974
Maximum error is .11213334

**********‘*****************************************************
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okskokokokkokoskokskkkkokokskokokokokokok ok kkokskok ok sk sk ok ok ok Kk ok ok ok Kk sk ok skok ok sk ksk ok sk sk kkk ok sk Xk kk ok
Eureka: The Solver, Version 1.0

Name of input file: A:\FIT123

}kkokkkkdokdkokdokdok ok ok kokkok ok kokskokkokskoksk ok ok ok kkkkokkokkokkkkkokkkkokkkokk ok

>
; This example demonstrates Eureka’s ability to find
; values for constants in a function that make the
; function best fit empirical data. Because the equation
; file includes a $ substlevel = 0 directive, Eureka will
; perform a Least Squares Fit to find the function (of
; the required form) that best matches the points
; X, (f(x) given.
; In this example, the function is
K f(x) := EXP(a * x"N + B)
; where the ideal solution is a = 0.25, b = 0.15 and N = 1.5
f(x) := A+Bkx+C*¥x"2
£(10.0) = 2.22
£(10.9) = 2.18

L £(12.75) = 2.18
£(13.65) = 2.19
£(14.56) = 2.18
£(15.47) = 2.17
£(17.3) = 2:17
£(18.2) = 2.15
£(19:1) = 2.14
f(20) = 2.14
£(20.93) = 2.13
£(21.84) = 2.12
£(22.75) = 2.10
£(23.65) = 2.09
f(25.48) = 2.06
F(26.39) = 2.03
£(27:3) = 2.02
£(29.12) = 2.00
£(30) = 1.98
£(30.95) = 1,97
£(31.85) = 1.95

(] £(33.67) = 1.93
f(34.58) = 1.92
f(36. 4)-1.90ﬂ ﬁ“&]’]ﬂ‘j
$ substlevel u EJ ’J T.I EJ ﬂ

****************ﬁ Wﬁ aq ﬁ ﬁﬂ*ﬁ’ﬁ ’T?ﬂ*gﬁtﬁﬂ
Solution:
Variables Values

A = 2.2374872
B = -,00013226152
C = -,00026725646
Maximum error is .024292777

[ Y
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Graph between LWL vs B/D
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