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Program: Isg-line.py
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Program: Isg-polynomial.py
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Usage: python Isg-polynomial.py input_path norder
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Program: Isg-polynomial.py
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Usage: python Isg-polynomial.py input_path norder
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Program: numpy-polyfit.py
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Usage: python numpy-polyfit.py input_path norder
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Program: Isg-general.py
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Usage: python Isg-general.py input_path nfunc
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Program: Isg-polynomial-ML.py
Usage: python Isg-polynomial-ML.py input file

python Isg-polynomial-ML.py random- python Isg-polynomial-ML.py random-sin-
poly-ML-xy.xlsx ML-xy.xlgx

3R L IE CHEIF 5R % IR ThlE

AEI PQ=ELB A €E> PQEME

100 A L

1.0
80

0.5 A

60

40 -

20

_1.0 -




BWER: h—RIViE
ETIL (8BER): f(x) = apx® + a;x@ + -+ a,x®P) =3P ax®
BEIBE% S =37, (Xho ap x— )2 ER/ME

ik XA=Y ((xgr - xp)(ax) = (v - xi)) &<

BEWES (@R, 28, 95R9— - BT AT IER IE5/IMETBT7ILTYR L)
IZIFSEEEICFE x - X = Xppr = Zjeq 29020, (H—F L) BBRND

=> X XpZBHGIERBELGREBTESZ®mA NI,

G CIEREEERE TS
N—RIVE:
X X = X o BB FDARIMILDAR) =
thDEMTEZTIZ S
Xyt - X => k(Xp,, xp): T—ILEEL (p X pIEFITE)




A—2IL = REEBOEERE
H—FRIVIE:

X' * X = Xk,kl (EE&E%@’QOI‘)I/O) W*ﬁ) %
TBATHELWLWALE S MDOEMTEST]ZS
Xy - X => k(xp,, x): I—FIVEE (p X pIEFITE)

BUOVHLFELED:
B E Tl FRIERENEZRSINNIL. P EIDHLISLELTE,
EDESILENOINFALFIETHE-ETILTELRIRATES

ftha 451 :
EFLETELFOERORBEHEERTSTREEREEIZFITELLY
J&F DK ENREEL
EmER
BRI B
HHOREE (GTO)
= T—ADHHICHLTEHIRBEEZF>THLNINTLES ?
AL—4—HE (STO)




BRI _FFEEL vs. h—RILiEL

EEREBOMRPE &N _FE:
fx) = a1fi(x) + azf(x) + -+ ap fiy (¥) = Yo xfie (%)
He9Ba%k S = Z?=1 (Ziﬂ ar fr (xj)_ yj)2 ZEx/ME
=N EETO R/ FAETIE.
fr OICITE (BF) BEKRLH S

A—FIVIE:
fx) =a;x® +ax@ 4+ -+ a,x® =37 a,x® =a-x
X X = Kpr )08 BB (D—RILEAE) k(xy,, x) CEEHZD
f(x) = Xhoo axk(x xy)

N—ILEARITHE(RF)NEERFTESTHLOL,

WEIREMH: ST k(g x1) = k(xg, X))
IEEE{E"SE Zg,ki ak,akk(xk,,xk) >0
(k(xp, x ) (ap) = (¥ x) EENVTR/MENFZIONS-ODEHE



H—=ILEEE D P

HIDTN—FI: k(xy, xg,) = exp (‘ lxk_xk,lz)

202

%I,Eitjj_*)l/ : k(xk, xk,) = (1 + Xk ° xk,)p

X T T (A 18— 18T A—H) x L EBERZBEDAY T
BIZ 1 k(x Xei) = exp (_ P )

202
<SR FER DT —4 4 1,0 = (Xl(k),xz(k),“',xp(k))
— DY DIHIABEHEE B

A—IVEIE: 751 K = (K ) = (k(xg, x)) 1L T
y= f(xk) — Z£=1 Ay k(xk' xk/) = KA
S=(KA-Y)-KA-Y)=KA-Y)T(KA-Y)ZADBDIZDLTH/ME
=>K'(KA-Y) = 0 Zf&IT[E KL
KIFIEEEETIEDTA =K1Y &, A—RILDFEITHEITTHREITS




EEERORE &P FE ~ h—RILEIRE

EEBEH £ () OBER/ND_FERIITH—RIVEELE(ZIFE)FELC
ETIV: Y = Yooy ifie(x) Y =FA

IR Yo O X0 fio 0D fie () = X0 vifi (%)

2hHGDAGD XA LG XAGDfG) 0 XA LD\ /ay Yy fi(x)
SAREAC) LAEAEE) LREAE  LAEAE |[@) [Ty
ZfS(xi.)fl(xi) 2f3(x)fa(x) X f3(x)fz(xi) | 2 fa(xi) fp (%) a23 = Z)’i}js(xi)
Y hG)fi(x) Xfpx)fe() Xfn(x)fs(x) Y fo () fp (1)) \%P LYifp(xi)
Xiewr = Xj=1 fir () fie (%) A = ag
Vi = 2521/ ()
XA=Y ZfEd  A=X1Y
N—=FIVIE: fr(x)) BINAIN—INTGFA—=E X, ZLVI T
h—FIVEEH k(x; X) TEZHRD
Y=KA =>A=K1Y &<
DEY.D—RILENR = fi(x) IZTHLBEFR —RILOXTME - EEEN) b
EEE# ORI RN _FE



H—RIViE: TR

y=f(xg) = Zgﬂ a k(xg, xi,) = KA

Y = KAZfE<

(xp) = (0,0, 0,8 o, ) 0 [ BAOTF—4OKERORBTF
k(xq,x1) k(xq,x2) k(xq,x3) - k(xbxp)\
k(xz,%1)  k(xz,x2)  k(xz,x3) k(xZ)xp

(a3

Y1\
Y2

k(xs,x1) k(xz,x2) k(xs,x3) k(x3,x,) 3 V3
\k(xp' x1) k(xp,xz) k(xp'xS) | k(xp' xp)/ \ap/ \yp/
FEERT ST 2 n (RO E p ITFELLELTFAIXONMFZARLY

KD = HEADH
=> T—ARODBRIITELN. ENUND RO FAMENELLGS



FTRTDT—ERZESZHADRE

*RungeMHRK
ZIEADRBMNRKRELGDHE (FIZ=

R,

ERRUNTREIRF T HENDHD

f(x) =1/ (1 +x2), x =[-2, 2]¢

1

0.8

0.6

0.4

0.2

0
0 0.5 1

D (N+1) RZEED LI IZHE

1.5 2



H—FRIViE: LRIty = f(X) ~D[EF
T—3R x; —DODNh—RIIEREZESZ. T2RBER%E
TR FEAET
(BT T, "EEESE Y, SEC OB RDHYBTLY)

-

-

f(x]) Zk 1akk(xj»xk) j=12,-n=p

HILToHA—RILDHI:
B
(ew(-E2)) @ |- |
o)\

ZfE< o 0 (0jj) [FNAIN—INTA=H




BEE S : Program: Ridge-Gauusian.py
Usage: python KernelRidge-Gauusian.py infile nG wG lambda
ex: python KernelRidge-Gauusian.py random-poly-Gauss .xlsx 11 0.1 0.0
random-poly-Gauss xIsx (T—2 R #11) ZFHAHAH . 11{EDIF0.1D 0 AFEET
2497407 . LLIERILEFANGL (RidgefFTELELY)
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mEHE A : Program: Ridge-Gauusian.py

Usage: python KernelRidge-Gauusian.py infile nG wG lambda

ex: python KernelRidge-Gauusian.py random-poly-Gauss .xlsx 11 0.3 0.0
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Program: Ridge-Gauusian.py

Usage: python KernelRidge-Gauusian.py infile nG wG lambda

ex: python KernelRidge-Gauusian.py random-poly-Gauss .xlsx 11 0.5 0.2
random-poly-Gauss xIsx (T—2 R #11) ZFHAHAH . 11{EDIE0.5D 0 AFEET
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scikit-learn: BIfEDF)IE

Isg-polynomial-ML.py :

#Import

from sklearn.preprocessing import StandardScaler

from sklearn.linear_model import LinearRegression # A& (7)L31) X L) Zimport
from sklearn.metrics import mean_absolute _error, mean_squared_error, r2_score # FF M BE 2 Z import

HT —FERAIAF
df = pd.read_excel(infile, engine = 'openpyxI*)
x = dfflabels[2:]]
y = dfflabels[1]]
#HECIR FDIREEIE
scaler = StandardScaler()
scaler.fit(x)
x_scaled = scaler.transform(x)
HILITAVT
model = LinearRegression() # Hik (7L R L) FEIR
model.fit(x_scaled, y)
HI4TAV T RERDOEE
y_cal = model.predict(x_scaled)
#3T{M
mae = mean_absolute_error(y, y_cal)
mse = mean_squared_error(y, y_cal)
rmse = sgrt(mse)
HINDA—7A
print(f intercept: {model.intercept }”) # EHIE, IREARNNGZEITITEL
for iv in range(len(x_labels)):
print(f*  {x_labels[iv]:>10}: {model.coef [iv]:12.4g}”) # ZIEX[EIFHEE DIGE. ST FDIHRE,
#REAR, NNZE[ZIHEEL



scikit-learn: [B])®
Az EE R
% Bz AR
from sklearn.linear_model import LinearRegression
model = LinearRegression()
Ridge[E])7
from sklearn.linear_model import Ridge
model = Ridge(alpha = 0.05)
LASSO[E] )&
from sklearn.linear_model import Lasso
model = Lasso(alpha = 0.05)
Elastic Net[a]lF
from sklearn.linear_model import ElasticNet
model = ElasticNet(alpha = 0.05)

A—ILEIRZR:

Kernal Ridge[al)m
from sklearn.kernel_ridge import KernelRidge
model = KernelRidge(alpha = 1.0, kernel = 'rbf’)

Za—JIILRYrT—D %!
ZRE/N\—tThOY (BB —FIL1vbT—))
from sklearn.neural_network import MLPClassifier
model = MLPClassifier(max_iter = 1000, hidden_layer_sizes = (10,), activation = 'logistic', solver = 'sgd’,
learning_rate_init = 0.01)



scikit-learn: [])&

AR
Random Forest[B] )&

from sklearn.ensemble import RandomForestRegressor

model = RandomForestRegressor()
BET—RT420 K [EF

from sklearn.ensemble import GradientBoostingRegressor

model = GradientBoostingRegressor()
HR—RJ5—7—2 EliF

from sklearn.svm import SVR

model = SVR(kernel="linear', C=1, epsilon=0.1, gamma="auto’)
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