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V¥ Maplelc & 2 #iE D5

> restart;
with(plots):
with(LinearAlgebra):

T EFHAHAD.
> ndata:=8:

T:=[seq(fl(i),i=1..ndata)]:

F—YORR

> listplot(T,connect=false);
l1:=listplot(T,connect=false):

11 .

N B N

fl =t—subs| {al =1,a2=10,a4=4,a3=1},al +
a3+ (t— a4

1 2 3 4 5 6

O—LYVEOEHMEREL, BHeLTES.

> f:=t->al+a2/(a3+(t-ad)" 2);
nparam:=4:
a2

a3 + (t— a4)*
AT Y OROMAER-RERE LTES

> for i from 1 to nparam do
dfda| |i:=unapply(diff(£f(x),al||i),x);

f=t—al +

end do;
dfdal =x—1
1
dfda? = x— 5
a3+ (x—a4)
2
dfda3 == x— - ¢

Cwm4:x_%_a2(—2x+2a4)

(a3 +—(x-—-a4)2)2

EEERELT, F—YEEbICERERR

> gl:=Vector([1,8,1,4.5]):
guessl:={}:
for i from 1 to nparam do

(a3 +(x-—-a4)2)2

TS EVRIEERBRDIBY, iR ONTNTIRA—F LHEIDNT A =5 LD
DBHLEFAUTICE>7 L ZATHRZHBUID, 749 T4 70T ERS,

RTRBETE D) ICY T Iy r—3 & U TlinearAlgebraz B0 LTH L

fl:=t->subs({al=1,a2=10,a3=1,a4=4},al+a2/(a3+(t-a4)"2) );

(2.3.1)

(2.3.2)

(2.3.3)



guessl:={op(guessl), a||i=gl[i]};
end do:
guessl;
pl:=plot (subs(guessl,f(x)),x=1..ndata):
display(1l1,pl);
{al=1,a3=1,a2=8,a4=4.5}

1 2 3 4 5 6 7 8

> df:=Vector([seq(subs(guessl,T[i]—f(i)),i=1..ndata)]);
0.3962264151
0.896551724
2.538461538
df = 3.600000000
—1.400000000
—.461538462

—.103448276
| —0.0155382908 |

> Jac:=Matrix(ndata,nparam):
for i from 1 to ndata do
for j from 1 to nparam do
Jac[i,j]:=evalf (subs(guessl,dfdal|j(i)));
end do:
end do:

> Jac; _
. 0.07547169811 —0.04556781773 —.3189747241
0.1379310345 —.1521997622 —.7609988110
0.3076923077 —.7573964497 —2.272189349
0.8000000000  —5.120000000 —5.120000000
0.8000000000  —5.120000000 5.120000000
0.3076923077  —.7573964497 2.272189349
0.1379310345  —.1521997622  0.7609988110
0.07547169811 —0.04556781773 (0.3189747241

r 1
— [u— [a— — [u— [a— — [u—

[ > g2:=tJac.df;
gl:=gl+g2;
—.234892945717923740

5.59192512234074890

0.612746490420981171
—.519508338876065844

(2.3.4)

> tJac:=(MatrixInverse(Transpose(Jac).Jac)).Transpose(Jac):



[ 0.765107054282076259
13.5919251223407489
811 61274649042008117
3.98049166112393404

nEEkb e DFEBUE(guess)ICANEL TRRIESELUTDLSICKRS, B
— T TF—=FIEDVWTWEDONERTELDS, COBEEI NN+ HB
FTEDIRT,

> guessl:={}:
for i from 1 to nparam do
guessl:={op(guessl), a||i=gl[i]};
end do:
guessl;
pl:=plot(subs(guessl,f(x)),x=1..ndata):
display(1l1,pl);
{a2=13.5919251223407489, al =0.765107054282076259, a3

=1.61274649042098117, a4 =3.98049166112393404 }
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T D256@DF—%

> ndata:=256;
fl:=t->subs({al=10,a2=40000,a3=380,a4=128},al+a2/(a3+(t-

a4)”2) );
T:=[seq(fl1(i)*(0.6+0.8*evalf(rand()/10712)),i=1..ndata)]:

> f:=t->al+a2/(a3+(t-ad)’2);
TEBLIEEEDINT X —%al,a2,a3,ad4% KD K. fcf2U, INTA—5 DYIERE

&, BBEEEVMEICULEWEIERU AW,

YMx%E&%ﬁE@ﬁﬁ




BIERBEEDOHICT T /0y —3 & U TlinearAlgebra’ IO

FLTEL.
> with(LinearAlgebra):
T =Y ZFHHAAD,
> datapoint:=[seq([i,T[i]],i=1..256)]:
O—L2VEORBRKZREL, BHEUTESE
> f:=a+b/(c+(x-d)"2):
fl:=unapply(f,x);
T T — — (3.1.1.1)
c+ (x—4d)
TOET Y OROMA E K E LTES
> dfda:=unapply(diff(f,a),x):
dfdb:=unapply(diff(f,b),x):
dfdc:=unapply(diff(f,c),x):
L dfdd:=unapply(diff(f,d),x):
TREZRELT, T—FE&EbIcBREZERT

> guessl:={a=10,b=1200,¢c=10,d=125};
plot([datapoint,subs(guessl, fl(x))],x=1..256);
guessl := {a=10,b=1200,d =125,c=10}
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> ndata:=256;




fl:=t->subs({a=10,b=40000,c=380,d=128},a+b/ (c+(t-d)"2) );
f2:=t->subs({a=10,b=40000,c=380,e=90},a+b/ (c+(t-e)"2) );
T:=[seq((f1(1)+£f2(i))*(0.6+0.2*evalf(rand()/10712)),i=1
ndata)]:
> fi=t- >al+a2/(a3+(t-a4) 2)+a2/(a3+(t -a5)"2);
TLMbLt%®A7X 7K

V R

[ > restart;
with(plots):
with(LinearAlgebra):
Warning, the name changecoords has been redefined
> f£l:=t->subs({a=10,b=40000,c=380,d=128},a+b/ (c+(t-d)"2)
)i
f2:=t->subs({a=10,b=40000,c=380,e=90},a+b/ (ct+(t-e)"2) )
é.= [seq((£f1(i)+£2(i))*(0.6+0.2*evalf(rand()/10"12)),i=
1..256)]:
b
J1:=t—subs| {a=10,b=40000,d=128,c=380},a + ————
ct+ (t—d)
b
Sf2 =t—subs| {a=10,b=40000, c=380,e=90},a + ——
c+ (t—e)

[> writedata("/Users/bob/Desktop/datal"”,T);

[> 1ll:=listplot(T):

> f:=t->al+a2/(a3+(t-a4)"2)+a2/(a3+(t-a5)"2);
nparam:=5;

2 2
fi=t—al + . .

2 T 2
a3 + (t—a4) a3 + (t—aj)

nparam ;=5

> for i from 1 to nparam do
dfda||i:=unapply(diff(£f(x),al||i),x);

end do;
dfdal =x—1
1 1
dfda2 :=x— 5+ 5
a3+ (x —a4) a3+ (x—ad)
2 2
dfda3 == x— - a - a

(a3 +(x-—-a4)2)2 (a3 +(x-—-a5)2)2

a2 (-2x+2a4)
(a3 + (x —a4) )2
a2 (-2x+2a5)
(a3 + (x—ad 2)
> gl:=Vector([10,1200,10,125,90]);

dfda4 =x— -

dfda5 :==x— - 3




10 |
1200

125
90

> guessl:={};
for i from 1 to nparam do
guessl:={op(guessl), a||i=gl[i]};
end do:

guessl := { }

> pl:=plot(subs(guessl,f(x)),x=1..256):
display(1l1l,pl);
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[> df:=Vector([seq(subs(guessl,T[i]-£f(i)),i=1..256)]):
[ > Jac:=Matrix(1l..256,1..nparam,sparse):
> for i from 1 to 256 do
for j from 1 to nparam do
Jac[i,j]:=evalf (subs(guessl,dfdal|j(i)));

end do:
L end do:
> tJac:=(MatrixInverse(Transpose(Jac).Jac)) .Transpose
L (Jac):
> g2:=tJac.df;
gl:=gl+g2;
-0.390553882992161205
1584.55290636967129
g2 = 24.9577909601538366
-0.0472041829705451138
-0.00719532042503852940

[ 13.6348019182603064 |
29567.3667677707381
gl == | 410.545681677467769
128.512734548828887
90.9223109918718678




