* © Prof. Dr. Ludwig Paditz, 14.12.2016

' LogiDReg (listx, listv, AQ, b0, c0, d0, n0, [)

: Eg}st{. )Regress. mit Levenberg—Marquardi—Verfahren
=In{a

' verbundene Datenlisten listx, listy

' Startparameter AQ, b0, c0,dO

' Steuerparameter n0

Zahl der Iterationen ... |
mehrere Iterationsschritte (n0 wird wverandert)

local x a,b,c,d,D,n,sl,s2,s83,sd

local SP SP11 SP12 SP13 SP14 SP22 SP23, 5P24,5P33, 5P34,
Sp'q-"ll- F FA IF'iy oy, '3, Ty

DelVar X,y,a,b,c,d,D,p,E

ClrText

Define F(x,v,a,b,c,d)=y—c/ (1+e” (a—b*x) )—d

Define ry{x,a, b, c,d)=diff (F{(x,v,a,b,c,d),a)
Define ro{x,a,b,c,d)=diff (F{(x,v,a,b,c,d),b)
Define rg{x,a,b,c,d)=diff (F{(x,v,a,b,c,d),c)
Define ry(x,a,b,c,d)=diff (F{(x,v,a,b,c,d),d)

*Anmerkung ry(x,a,b,c,d)=-1

Al=>a
b0%b
cl=>c
d03d
n0>n
dim (listx)3D

031

do
i+13
‘print 1

'Berechne trn(F’(listx,a,b,c,d))*F’(listx,a,b,c,d)+n"2%[[1,0
o,o01,10,1,0,01, (0,0,1,01, [0,0,0,111

approx (sum  (approx (r, (listx,a, b,c,d)))"2)+n"2)>5P11
approx {sum (approx{r, (listx, a, b, ¢, d) Y *approx (r.(listx,a, b, c, d
))))PSP12 _ _
approx { sum (approx{r, (listx, a, b, ¢, d) Y *approx (r;(listx, a, b, c, d
))))$SP13

approx (sum (approx{r, (listx,a, b, c,d) Y*k{-1)))>SP14

approx (sum  (approx (r;(listx, a, b, c,d) ) "2)+n"2)>»SP22
approx {sum (approx {r;(listx, a, b, ¢, d) Y *approx (r;(listx, a, b, c, d
1)) )=»8P23

approx (sum (approx{r, (listx,a, b, c,d) Y*k{-1)))>SP24



approx (sum ( (approx (r.(listx,a, b, c,d)))"2)+n"2)35P33
approx (sum (approx(rs(listx, a, b, c, d) )% {(-1)))>»5SP34

approx {(D+pn"~2)25P44

approx{[[SP11,5P12,5P13,S58P141]1, [S S ,
sP13,5P23, SP33,5P341], [SP14, SP24, 5P34, 5P4

‘Invertieren und Schatzung fiir Korrektur vecs

approx (F (listx, listv, a, b, c,d) )»FA
approx (—=SP”~ (=1)+[ [sum (approx(r, (listx,a, b, c,d))-FA)]1, [sum
(approx(rs(listx,a, b,c,d))-FA) 1, [sum (approx(r;(listx,a, b,c,d
1)-FA)], [sum((=1)-FA)11)>vecs

*Definiere Parametersteuerung pp%—((IIF(a,b, , ) [I2=IIF (a+s1, b+s
2,c+s3,d+sd) 12 7 (lIF(a, b, c, D) I*-lIF{(a, b, c, d)+F*[[s1], [s2],
[s3]1, [s4111))

vecs[1, 113s1
vecs[2, 1]13s2
vecs[3, 11#s3
vecs[4, 1]1%s4

‘MWenner in plg

approx ({ (sum(FA"2 ) —sum { {(FA+s1*approx (r, (llStX
*approx (r.(listx, a, b, ¢, d) )+s3%kapprox (r;(listx, a,
-1))72)) )3

If abs{e)<10"(-12)

Then

print [i, u, plg, €]

print vecab

print MSerr

stop

Ifend

Y )+s2
+sd%

\q_fl-
— 0

approx { (sum{(FA"2)—sum (approx (F (listx, listy, a+s1, b+s2, c+s3,
d+s4))72)) fe)»png

*Startparameter a, b,c,d geeignet!

’iterative Korrektur von a, b, c,d mithilfe von sl,s2,s3,s4 in
Abhdngigkeit von ppgs

If ppe=0.2

Then

vecab[



‘n—Anpassungsheuristik halbieren, belassen, verdoppeln
If ppe>0.8

Then

niZ»n

Elself pnpg<0. 2

Then

2¥pap

Ifend

approx (sum (FA~2) 7 (D-2) ) >MSerr

print [i, 1, pio, €]
print vecab
print MSerr

LpWhile i<I

return



' © Prof. Dr.Ludwig Paditz, 12.05.2017

' ArctDReg(listx, listv, a0, b0, c0, d0, n0, D

' arctan—Regress. mit Levenberg—Marquardi—Verfahren
' verbundene Datenlisten listx, listy

' Startparameter a0, b0, c0, d0

' Steuerparameter n0

* Zahl der Iterationen ... I
* mehrere Iterationsschritte (n0 wird wverandert)
local x a,b,c,d,D,n,sl,s2,s83,sd

local SP SP11 SP12 SP13 SP14 SP22 SP23, 5P24,5P33, 5P34,
Sp'q-"ll- F FA IF'iy oy, '3, Ty

DelVar X,y,a,b,c,d,D,p,E

ClrText

Define F(x,v,a,b,c,d)=yv—axtan™(ck{(x=b) )—d

Define r,(x,a, b, c,d)=diff (F(x,v,a,b,c,d), a)
Define r.(x,a,b,c,d)=diff (F(x,v,a,b,c,d),b)
Define rs(x,a, b, c,d)=diff (F(x,v,a,b,c,d),c)
Define rs(x,a, b, c,d)=diff (F(x,v,a,b,c,d),d)
*Anmerkung ry(x,a,b,c,d)=-1

al>a
b0*b
cl=>c
d03d
n0>n
dim (listx)3D

031

do
i+13
‘print 1

'Berechne trn(F’(listx,a,b,c,d))*F’(listx,a,b,c,d)+n"2%[[1,0
o,o01,10,1,0,01, (0,0,1,01, [0,0,0,111

approx (sum  (approx (r, (listx,a, b,c,d)))"2)+n"2)>5P11
approx {sum (approx{r, (listx, a, b, ¢, d) Y *approx (r.(listx,a, b, c, d
))))PSP12 _ _
approx { sum (approx{r, (listx, a, b, ¢, d) Y *approx (r;(listx, a, b, c, d
))))$SP13

approx (sum (approx{r, (listx,a, b, c,d) Y*k{-1)))>SP14

approx (sum  (approx (r;(listx, a, b, c,d) ) "2)+n"2)>»SP22
approx {sum (approx {r;(listx, a, b, ¢, d) Y *approx (r;(listx, a, b, c, d
1)) )=»8P23

approx (sum (approx(rp(listx, a, b, c,d) )% {-1)))>»5P24

approx (sum { {(approx (rz(listx,a, b, c,d)))"2)+n"2)35P33



approx (sum (approx(rs(listx, a, b, c, d) )% {(-1)))>»5SP34
approx {(D+pn"~2)25P44

approx{[[SP11,5P12,5P13,S58P141]1, [S S ,
sP13,5P23, SP33,5P341], [SP14, SP24, 5P34, 5P4

‘Invertieren und Schatzung fiir Korrektur vecs

approx (F (listx, listv, a, b, c,d) )»FA
approx {(—=SP~{—=1)+[ [sum (approx(r, (listx, a, b, c,d))-FA)]1, [sum
(approx (ra(listx,a, b,c,d))FA) ], [sum(approx(rs(listx,a, b,c,d
1)-FAYD, [sum{(-1)-FA)1]1)3vecs

*Definiere Parametersteuerung pp%—((IIF(a,b, , ) [I2=IIF (a+s1, b+s
2,c+s3,d+sd) 12 7 (lIF(a, b, c, D) I*-lIF{(a, b, c, d)+F*[[s1], [s2],
[s3]1, [s4111))

vecs[1, 113s1
vecs[2, 1]13s2
vecs[3, 11#s3
vecs[4, 1]1%s4

‘MWenner in plg

approx ({ (sum(FA"?2 ) —sum { {FA+s1*approx (r, (llstx
*approx (r.(listx, a, b, ¢, d) )+s3%kapprox (r;(listx, a,
-1))72)) )3

If abs{e)<10"(-12)

Then

print [i, u, plg, €]

print vecab

print MSerr

stop

Ifend

Y)+s2
+sd%

\q_fl-
— 0

approx { (sum{(FA"2)—sum (approx (F (listx, listy, a+s1, b+s2, c+s3,
d+s4))72)) fe)»png

*Startparameter a, b,c,d geeignet!

’iterative Korrektur von a, b, c,d mithilfe von sl,s2,s3,s4 in
Abhdngigkeit von ppgs

If ppe=0.2

Then
approx (
vecab[1
vecab[2
vecab[3
vecabh[4
Ifend

- w ow a [



‘n—Anpassungsheuristik halbieren, belassen, verdoppeln
If ppe>0.8

Then

niZ»n

Elself pnpg<0. 2

Then

2¥pap

Ifend

approx (sum (FA~2) 7 (D-2) ) >MSerr

print [i, 1, pio, €]
print vecab
print MSerr

LpWhile i<I

return



' © Prof. Dr.Ludwig Paditz, 17.05.2017
* PowRegLM (listx, listv, a0, b0, p0, [}
Potenz—Regress. mit Levenberg—Marquardt—Verfahren

verbundene Datenlisten listx, listy
Startparameter a(, b0
Steuerparameter p0

Zahl der Iterationen ... |
mehrere Iterationsschritte (n0 wird wverandert)

local x a,b,D,n,sl,s2
local SP SP11 SP12 SP22 F,FA, r,,r2

DelVar x,v,a ,b.D.Ll.
ClrText

Define F(x,v,a, b)=v—a%x"b

Define r,(x,a, b)=diff(F(x, v,a,b), a)
Define r.(x,a, b)=diff (F(x, v,a, b),b)

al>a
b0*>b
n0n
dim (listx)>D

031

do
i+13
‘print 1

’]Berechne trn{F’ (listx, a, b) )*F’ (listx,a, b)+n"2%[[1, 01, [0, 11
approx (sum { (approx (r, (listx,a, b))~ 2)+n"2)35P11
%ppmx(sum(appmx(rl (listx, a, b) ) ®approx (r, (listx, a, b) ) ) )$5P1

approx (sum { (approx (rz(listx,a,b)))"~2)+n"2)35P22
approx([[SP11,5P121, [SP12,5P22]1])>5P

‘Invertieren und Schatzung fiir Korrektur wvecs

approx (F (listx, listy, a, b) J3FA
approx (—SP~(—=1) [ [sum (approx (r, (listx, a, b) J-FA) 1, [sum (appr
ox(ra(listx,a, b))+-FA)11)>vecs

'Definiere Parametersteuerung pue=( (|IF (a, b) [I>-|IF (a+s1, b+s2)|®
Y/ (IF(a, b)Y I*-IIF (a, b)+F'%[[s11, [s211[1*))



vecs[1, 113s1
vecs[2,113%

‘MWenner in plg

approx ( (sum(FA"2)—sum ( (FA+s1*approx (r, (listx, a, b) ) +s2%app
rox(rz(listx,a,b)))"2)))=2e

If abs{e)<10™({-12)

Then

print [i, 1, pio, €]

print vecab

print MSerr

stop

Ifend

approx { (sum (FA"2)—sum (approx (F (listx, listy, a+s1, b+s2))"2))
fe)»png

*Startparameter a, b geeignet!

'iterative Korrektur von a, b mithilfe von s1,s2 in Abhangigkeit

von pPHp:
If ppe=0.2
Then
appmx( [[al, [b]l]+vecs)®vecab
vecabl[1l, 1]13a
vecabl 2, 113b
Ifend

'n—Anpassungsheuristik halbieren, belassen, verdoppeln
If ppe>0.8

Then

nfZ2 n

Elself pnpy<0. 2

Then

2¥p>Pn

Ifend

approx (sum(FA"2)/ (D-2))>MSerr

print [i, n, pHo, £1
print vecab
print NSerr

LpWhile i<I

return
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