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y = f(X) [Lb,Ub] [Lb,Ub] n
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exhaustive search [Lx,UxX]

MinOneDim

procedure MinOneDim( L_b, U Db
n
f
var
L x, UX :
[L_b,U_Db

UOptOneDim.pas

: extended;
: Longint;
- TFunc;

extended );

[L_b,U_b]

[L_x, U_X]

y = f(X) =700+ x(x- 6)(x- 10)?
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function T( x : extended ) : extended;
begin
f = 700 + x*(x-6)*sqr(x-10);
end;

MinOneDim

MinOneDim(-10.0, 20.0, 100, f, L x, U X );

[- 10.0, 20.0] 100

[L_x U_x=[17, 2.3

PExhaustive.dpr MinOneDim
UOptOneDim.pas UExhaustve.pas uses

uses UOptOneDim;

UOptOneDim UOptOneDim
UOptOneDim.dfm

I Display

PExhaustive.dpr GO
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CD=FB

w» 0.382

Golden section w» 0.382

f [hO, h3]
V3= f(h3)

hl=h0+0.382(h3- h0) h2=h3- 0.382(h3- ho)

vi=f(hl) v2=f(h2)

V1> V2 [hL, h3]
h2 ho hl h2 = hl+0.382(h3- hl)
f(ho) f(h) f(h) f(h2)
h2 f (h2)
VI<v2 [hO, h2]
h2 h2 h3 hl = h0+0.382(h3- h0)
h1 f (ht)
ho h3 f ()

hO h3

X=Xy, = (h0+h3)/2
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V0 = f (h0)
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f(x) X MinByGolden
UOptOneDim.pas

procedure MinByGolden( L_b, U b : extended;
T - TFunc;
acc, zero : extended;
var
opt_x : extended );

Xovin [L_b, U_Db]
acc hO h3
Zero
Xovin opt_x
acc Extended
Extended acc
y= f(X) X:Xmin 2

f (X) » f (Xmin) + (X_ Xmin) f ((Xmin) + W f quin)

y=1f(x) x=X

min

f(x,)=0

min

f(x)» f(x

min

)+Wqumin)
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2

(0= (X +0) > £ ) + - 1 8,,)

d2f ®x,) /2 f (%)
f(x,, +d) f (Xin) X
f(X) f(x)
d/ Xy,
MinByGolden acc d/ Xy
Extended
1.0 9 acc 1.0 9

f (Xmin) f (((Xmin)

y =700+ x(x - 6)(x- 10)®
X=2 X=2 Xx=5
1.0 11

function T( x : extended ) : extended;
begin
f := 700 + x*(x-6)*sqr(x-10);

end;

)

x0:=2.0;
for 1:=-5 to 5 do
begin
X:=xX0+1*(1.0e-11);
v:=F(x);
writeIn(outf,"x = *,x:25:19,
- v = ",v:25:19);
end;
writeln(outf);
x0:=5.0;
for 1:=-5 to 5 do
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begin

X:=xX0+1*(1.0e-11);

v:=F(x);

writeIn(outf,"x = *,x:25:19,

" v = ",v:25:19);
end;
X 1.9999999999500000000 v = 188.0000000000000000000
X 1.9999999999600000000 v = 188.0000000000000000000
X 1.9999999999700000000 v = 188.0000000000000000000
X 1.9999999999800000000 v = 188.0000000000000000000
X 1.9999999999900000000 v = 188.0000000000000000000
X 2.0000000000000000000 v = 188.0000000000000000000
X 2.0000000000100000000 v = 188.0000000000000000000
X 2.0000000000200000000 v = 188.0000000000000000000
X 2.0000000000300000000 v = 188.0000000000000000000
X 2.0000000000400000000 v = 188.0000000000000000000
X 2.0000000000500000000 v = 188.0000000000000000000
X 4.9999999999500000000 v = 574.9999999925000000000
X 4.9999999999600000000 v = 574.9999999940000000000
X 4.9999999999700000000 v = 574.9999999955000000000
X 4.9999999999800000000 v = 574.9999999970000000000
X 4.9999999999900000000 v = 574.9999999985000000000
X 5.0000000000000000000 v = 575.0000000000000000000
X 5.0000000000100000000 v = 575.0000000015000000000
X 5.0000000000200000000 v = 575.0000000030000000000
X 5.0000000000300000000 v = 575.0000000045000000000
X 5.0000000000400000000 v = 575.0000000060000000000
X 5.0000000000500000000 v = 575.0000000075000000000
Extended
1.0 11
1.0 11
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Extended
1.0 11
PCKAcc.dpr
MinByGolden Xirin
MinOneDim Xerin
MinByGolden

MinOneDim(-10.0, 20.0, 100, f, L x, U X );

MinByGolden( L_x, U x, f, 1.0e-9, 1.0e-19, opt X );

X X opt_x

min min

PGoldenSection.dpr
PGoldenSection.dpr

_aix

cpt < = 1 999899999905 7000
flopt ) = 188

(1]

PGoldenSection.dpr

Quadratic Interpolation
Golden section
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Bisection
Newton
Quadratic interpolation y = f(X)
3
t, tg T fA fB 1Ec
fo="1(ty) fg = f(tz) fo = f(to)
(ta fa) (o fe)  (ten fe)
y=h(l)=a+bl +cl?
a= falgle (tc - tg) * fatetalta - to) + fotatp(ts - ta)
(tA - tB)(tB - tc)(tc - tA)
b= falts - t2) + fa(te - tR) + fe(th - t5)
(tA - tB)(tB - tc)(tc - tA)
— faltg - te) + falte - t) + fo(ta - tg)
(tA - tB)(tB - tc)(tc - tA)
| =.b
min 2C
b2
--—+a
min 4C
X= I min
[tatc]
l min
y = f(X) XZI min fL_min = f(l min) fB
[tatc] [ta:ts] [te.tc]
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y = f (X) X= Xmin
y="f(x) [t tc]
MinOneDim
tg = (ta +1c)/2 fa=f(ta) fo=1(ts) fo="1(t)
(ta fa) (s fe)  (tc, fo)
hmin l min
fL_min = f(l min) hmin X:| min
y = f (X) fL_min
fL_min = f(l min) hmin
l min >tB
1 fL_min < fB tB < Xmin <tC tB I min
tC tA tB tC
fB fL_min fC fA
fB fC
2 fL_min > fB tA < Xmin <| min tA
tB I min tA tB tC
fA fB fL_min
fA fB fC
l min <tB
fL_min < fB tA < Xmin <tB tA l min
tB tA tB tC
fA fL_min fB fA
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fB fC
fL_min > fB l min < Xmin <tC I min
tB tC tA tB tC
fL_min fB fC
fA fB fC
Xmin
Golden section
fL_min = f(l min) = hmm (l min ? fL_min)
tA
tB tC
min I min
tA tB tC min
fL_min = f(l min) = hmm
Xirin MinByQuad UOptOneDim.pas
procedure MinByQuad( L_b, U b : extended;
T : TFunc;
accf . extended;
var
opt_ x : extended );
Golden section MinByGolden
fL_min = f(l min)
Prin accf
MinByQuad Quadratic interpolation
Golden section MinByQuad

FOptOneDim
// Memo
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MinByQuad

Golden section MinByGolden MinByGolden

MinByGolden( L_x, U x, f, 1.0e-9, 1.0e-19, opt X );

MinByQuad

MinByQuad( L_x, U x, f, 1.0e-17, opt X );

Extended 1.0e-17
MinByQuad PQuadratic.dpr
MinByQuad
L Arem =10l =
optx = 2.000000D0DZ492084
flopt ) = 188
G0
PQuadratic.dpr
Ix
Ix
Ix
Ix Ix



Ix

V(

V(

Pr ob(
1- Prob(

EV(

EV(

Ix

Ix
3.5
Ix
)
)
Ix
)
I )
) = Prob(
+{1- Prob(
) = Prob(
+{1- Prob(

2001.2.3;2001.8

Ix

Ix
Ix
Ix
EV( )
V( I )
| NV ( I )
V( I )
| NV ( | )

—15—



V(

Prob( )
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PExpect.dpr
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Ix
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PExpect.dpr EV(c)
MinByQuad Quadratic interpolation
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