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ZEHEEILEREG: ERXRDOE—V 55

Ka, &Ko, RO R 2:1 THIRTAHLEZR

ZnS Powder(original).TXT - CurveFit - &
JPME) $BE(E) ER(Y) Option A= (H)

1515 |l oo =] Sigls]

hput:  |#5amples¥ZnS Powder(origina} TXT Path ﬂ D:\Programs\CurveFit\ CurveFit2013\Samples'ZnS Pawder(ung
PEC: |Samp|es¥2n5 Powder(originall#0pfc  Path ﬂ 100000 I

Output: |D:¥Prngrams¥6urveFit¥GurveFit2[lIE Path | Ed

Optimize Region: |4ﬁ = |49 WiewRreg| |
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B ZE#H Newton-Raphsonjk: HEX DZ

F(x) ZmR/METHT=HDFEH
f(x) =dF(x)/dx=0

fx)=0Zi@mf=9 x [T MoiELD ITELEUE x, M- TULVSET S
1. EDOfZ x,+6x £ET 5L, [6x]| K 1 DEAFTSLHDT,
TaylorBEH9 %
f o+ 6x)~f () + 8x L2 = 0 = 63 ~ — (df (x;) /dx) £ (x,)
Cox, = xy— (df (x)/dx) f (x) 1E xy KYBEDRERITEVDERATFEINDS
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B & D f#: Newton-Raphsonjk (Newtonj%)

fxX)=0DEERHD

Jxytdx) = f(x,) + dx f7(xy) ~ 0
=> x; =xy+dx =xy— flxg) / f7(x)

Yy =f(x)

HETER () EESHETEERALND - )
Bl#RE (BhURA, [F3H5B%): N/
f(X) (f(x ) f(xn 1)) / (x — Xp- 1) I
S, i) DEFEBRBMNDELLED / :
!
I
R MADITRKRTHRRITIRELHS / :
Xpry =X = fx) 1 (7 (x) + A) / // |
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B & D f#: Newton-Raphsonjk (Newtonj%)

# equation-newton-raphson — O > |

I 4N -l . '

= = = | t? Input

2% | mEorvms |ia |87 |

SUFr BREE ta7- , C: ¥Anacondald¥python. exedD ) 35 A—SE FESEL <2200
- — Cstart omd.exe AK

F$n&jm%:§é% L lipythona_path=C: ¥Anacondas¥ewt hon. exe

~I 7 lscript =equat | on-newt on- raphson. py

A2 2 ILFE | @x0=-1.0 # fNERE <0

————————— Data analysiz ———————————— . _ BT e ey

~iof 2 BBTEPHYSEO) | Bdump=0.0 # Z T T a5—

A | Btsleep=0.2 § #RVHERLSTE OEED (A LEEFE]
T

2023/1/31F 2 —+J) 7 )L (Bl
223;2;1?T1~—|~'J?JL» (}% .

Llnks

74N /
= 2 |
newton—-raphsonld | |7 Ok, Cance |

minimize ztep 1 j minimize step 2

minimize ztep 3

ninimize by given func -’-'ﬂninimize by given func &

pealkfit step 1 j peakiit step 2

peakfit step 3

optimize py j peakfit (zcipy.minimize) peakfit [zimplex)
rriarquart2d (console) j

newton—traphsonld j newton—raphzon2d |7 Fiat

cmd(ora): $lstart_omd_c) $lpvthond_path) $lscript)
emd{conv): start omd.exe /C C:¥hnaconda3¥evthon.exe E7| ||
message:

= EEEE =

T N




B & D f#: Newton-Raphsonjk (Newtonj%)

HERX: expx)-3.0*x=0
PMEE: x0=-1 FVELTT7IE—0

Solution of transcendental equation by Newton-Raphson method

x0=-1.0

dumping factor = 0.0

Iter O:x: -1=> 0.2795,dx = 1.28

Iter 1:x: 0.2795=> 0.568,dx= 0.2885
Iter 2:x: 0.568=> 0.6172,dx= 0.04916
Iter 3:x: 0.6172=> 0.6191,dx= 0.001891
Iter 4:x: 0.6191=> 0.6191, dx= 2.902¢-06
Iter S:x: 0.6191=> 0.6191,dx = 6.844e-12

Success: Convergence reached: dx = 6.844e-12 <eps= le-10

. Figure 1 - o x|
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Solve equation
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FEVTI7I3—DNER
HERX: expx)-3.0*x=0
PEAE: x0=-1 FVELTT7U5— 1.0

Solution of transcendental equation by Newton-Raphson method

x0=-1.0
dumping factor = 1.0
Iter 0:x: -1=> -0.3602,dx=0.6398
Iter 1:x: -0.3602=> 0.02592,dx= 0.3862
Iter 2:x: 0.02592=> 0.2662,dx= 0.2403
Iter 3:x: 0.2662=> 0.4156,dx= 0.1494
Iter 4:x: 0.4156=> 0.506,dx = 0.09042
Iter 31:x: 0.6191=> 0.6191, dx = 9.904e-10
Iter 32:x: 0.6191=> 0.6191, dx = 4.952¢-10 % Figure 1 ' - R
Iter 33:x: 0.6191=> 0.6191,dx = 2.476e-10 - ;
Iter 34:x: 0.6191=> 0.6191,dx= 1.238e-10 REIPQELD
Iter 35:x: 0.6191=> 0.6191,dx= 6.19¢-11 _
Success: Convergence reached: dx = 6.19¢-11 <eps= le-10 ; : Solve equation
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B D fiE: Newton-Raphson,ﬁ (NewtonjE)

§ equation-newton-raphson -
el -l

aiE | EETAIIRE | ia v | #ET
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FHEROT S | @ Input

——————— Help —————————— J

~JLTF

A b T A T C:¥bnacondad3¥pwthon. exed ) 85 A—~a FEERL T80
_________ Ry — —_ start omd.exe /K

o 2 il E(PHYSBO) o pythond_path=C: ¥bnaconda3¥evthon. exe

T»‘w; {L:/ﬂ%ﬁ = | lscript= equa% %n 1fr_w;._eml::urw FaDhSOHE.D&;@]H -

At fomk0=-1.0 f AE 0 @&0=-1.0 # FMERE =0
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2023/ 7% = 1) ), (G ) | BT 0 B TS

rnewton—raphzonld

' | lnewton—raphzon1d#z2 || * |
: minimize ztep 2 i rminin oK Cance |

ninimize by given func Zﬂninimize by ziven func Eﬂ
peakfit step 1 j peakfit step 2 j pealfit step 3
optimize py j peakiit (soipy minimize) j peakiit (zimplex)
rmarquart2d (console) j ﬂ
ﬂ riewton—raphsond j TEAE

cmd(org): $istart_ond_c) "$lpython3_path]” "$iscri
endlcorv): start omd.exe /C C:¥Anaconda3¥eython. exe 7

minimize step 1

EEEEL

rewton—traphzonld

message .
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python7 045 5 .L: B# iR

scipy.optimize.fsolve() BAMEZBIE T 12HY, K<HH B D THATDNewton-RaphsoniZDa—FzEE<
[tkProg]¥tkprog tutorial¥optimize¥equation-newton-raphson.py

# 1B 5
def diff(x):
return exp(x) - 3.0

# BAEK func(x) =0 &% 5 x &K DD
def func(x):
return exp(x) - 6.0 * x

def main():
x =x0
xt=]
yt=1]
for 1 in range(nmaxiter):
# Dumped Newton-Raphsoni%: x(i+1) = x(i) — f(x(1)) / (f’(x(i)) + dump)
f = func(x)
f1 = diff(x)
f1 *= (1.0 + dump)
xnext=x - f/fl
dx = xnext - x
if 1 % iprintiterval == 0:
print("Iter {:5d}: x: {:>10.4g} => {:>10.4g}, dx = {:>10.4g}" format(i, x, xnext, dx))
#IUER ) E
if abs(dx) < eps:
print(" Success: Convergence reached: dx = {:10.4g} <eps = {:8.3g}".format(dx, eps))
break

#xDIEZEH

X = Xnext



:ﬁfﬁ (bisection method): i?}i] %&

BB fix) =0 DFEDKRDHH=:
1. fix)) <0 & fix,) >0 Z#&=-9 MHEHA [x,, x,] HDIRDS
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* R x (DT [x, x| RICFEETS
2. LITOREZRYERT
fixy) <0, fix) >0 DIFE (fixy) flx) <0 Zimf=9 ME>NTHIETT B)
l.x,=(xy+x,)/2.0
2. flxy) > 0 (flxy)"fixy) <0) THAHE, x, & x, CETH]ZD
fx,) <0 (Ax)) flixy) <0) DIFE, x, & x, CETHZ D
3. ey — x| & [fx)) — flxg)| DMRRFIFFELLAICINE Sz, x, ZfEET D
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		0.3024		-8.E+15		1.84E+05		8.32E+15		2.64E+05		3978064976.98238

		0.3136		-5.E+15		2.84E+05		5.39E+15		4.08E+05		2579774417.47475

		0.3248		-3.E+15		4.38E+05		3.50E+15		6.29E+05		1672900987.0463

		0.336		-2.E+15		6.75E+05		2.27E+15		9.69E+05		1084788055.65573

		0.3472		-1.E+15		1.04E+06		1.47E+15		1.49E+06		703413293.015604

		0.3584		-1.E+15		1.61E+06		953172695813362		2.31E+06		456110872.081542

		0.3696		-6.E+14		2.48E+06		618045865531942		3.56E+06		295751190.373915

		0.3808		-4.E+14		3.82E+06		400746573605086		5.48E+06		191769762.131761

		0.392		-3.E+14		5.89E+06		259847731718087		8.46E+06		124346100.426134

		0.4032		-2.E+14		9085381.88044111		168487638139042		13043166.5468223		80627497.6083093

		0.4144		-1.E+14		14011804.6611645		109248920581194		20115642.4850524		52279752.6891598

		0.4256		-7.E+13		21609512.1202654		70837996068926		31023050.7949427		33898730.5597865

		0.4368		-5.E+13		33326971.4621532		45932002443280.7		47844928.0194582		21980272.1287468

		0.448		-3.E+13		51398061.2175681		29782729121765.9		73788175.569689		14252219.8448906

		0.4592		-2.E+13		79267949.6822838		19311393075793.1		113798770.406959		9241273.90806266

		0.4704		-1.E+13		122249900.054311		12521683322004.4		175504544.230876		5992128.19667897

		0.4816		-8.E+12		188538219.080861		8119173619489.02		270669486.823749		3885351.3683173

		0.4928		-5.E+12		290770463.11196		5264546193047.66		417436285.538031		2519297.59204061

		0.504		-3.E+12		448436728.799706		3413579745628.94		643785291.742915		1633535.67046259

		0.5152		-2.E+12		691595348.387052		2213396226849.8		992868987.026441		1059199.48163415

		0.5264		-1.E+12		1066603369.42258		1435186291841.06		1531238535.96782		686794.62562431

		0.5376		-9.E+11		1644954307.91551		930587875456.904		2361531403.76061		445323.907147987

		0.5488		-6.E+11		2536908051.01679		603401662119.065		3642039236.8619		288752.085696097

		0.56		-4.E+11		3912511386.08793		391251138608.793		5616884590.77558		187229.48666475

		0.5712		-3.E+11		6034016621.19065		253690805101.679		8662562533.95647		121401.306823852

		0.5824		-2.E+11		9305878754.56904		164495430791.551		13359717199.1795		78717.7144314782

		0.5936		-1.E+11		14351862918.4106		106660336942.258		20603838768.4515		51041.2838060086

		0.6048		-8.E+10		22133962268.4981		69159534838.7047		31775984477.0116		33095.6337953413

		0.616		-6.E+10		34135797456.2895		44843672879.9703		49006070135.249		21459.5106930931

		0.6272		-5.E+10		52645461930.4766		29077046311.1959		75578927782.8711		13914.5423788016

		0.6384		-5.E+10		81191736194.8905		18853821908.0861		116560541019.162		9022.3161342826

		0.6496		-7.E+10		125216833220.044		12224990005.4311		179763845875.591		5850.1520349637

		0.6608		-9.E+10		193113930757.931		7926794968.22838		277238217250.009		3793.2919129633

		0.672		-1.E+11		297827291217.66		5139806121.75678		427566595329.054		2459.6050581105

		0.6832		-2.E+11		459320024432.809		3332697146.21531		659408163838.915		1594.8303427229

		0.6944		-3.E+11		708379960689.263		2160951212.02653		1016961916811		1034.1025334963

		0.7056		-5.E+11		1092489205811.95		1401180466.11645		1568392580675.32		670.521510104

		0.7168		-7.E+11		1684876381390.42		908538188.044111		2418824928285.27		434.7722599483

		0.728		-1.E+12		2598477317180.87		589104443.785384		3730383012823.25		281.9102969414

		0.7392		-2.E+12		4007465736050.86		381980691.901127		5753092863935.99		182.7932065643

		0.7504		-3.E+12		6180458655319.42		247679762.942716		8.87E+12		118.5247815651

		0.7616		-4.E+12		9531726958133.62		160597816.256217		1.37E+13		76.8525488943

		0.7728		-6.E+12		14700174189534.4		104133088.145077		2.11E+13		49.8318933268

		0.784		-1.E+13		22671140513341.7		67520843.6790347		3.25E+13		32.3114539239

		0.7952		-2.E+13		34964253181544.1		43781130.5929677		5.02E+13		20.9510412906

		0.8064		-2.E+13		53923136324954.3		28388084.2056727		7.74E+13		13.5848461723

		0.8176		-4.E+13		83162211874567.9		18407092.5979652		1.19E+14		8.8085381039

		0.8288		-6.E+13		128255772108530		11935326.6481561		1.84E+14		5.7115364093

		0.84		-9.E+13		197800692265925		7738974.60666506		2.84E+14		3.7034122768

		0.8512		-1.E+14		305055384390591		5018021.68706118		4.37E+14		2.4013262823

		0.8624		-2.E+14		470467451249267		3253731.00851503		6.74E+14		1.5570418531

		0.8736		-3.E+14		725571925659179		2109748.84844954		1.04E+15		1.0096001323

		0.8848		-5.E+14		1.12E+15		1367980.38678852		1.60E+15		0.6546339297

		0.896		-7.E+14		1.73E+15		887010.953940484		2.46E+15		4.24E-01

		0.9072		-1.E+15		2.66E+15		575145.988940291		3.77E+15		2.75E-01

		0.9184		-2.E+15		4.10E+15		372929.902527791		5.78E+15		1.78E-01

		0.9296		-2.E+15		6.33E+15		2.42E+05		8.82E+15		1.16E-01

		0.9408		-4.E+15		9.76E+15		1.57E+05		1.34E+16		7.50E-02

		0.952		-5.E+15		1.51E+16		1.02E+05		2.02E+16		4.87E-02

		0.9632		-7.E+15		2.32E+16		6.59E+04		3.00E+16		3.15E-02

		0.9744		-8.E+15		3.58E+16		4.27E+04		4.39E+16		2.05E-02

		0.9856		-7.E+15		5.52E+16		2.77E+04		6.27E+16		1.33E-02

		0.9968		-2.E+15		8.52E+16		1.80E+04		8.69E+16		8.60E-03

		1.008		2.E+16		1.31E+17		1.17E+04		1.16E+17		5.58E-03

		1.0192		5.E+16		2.03E+17		7.56E+03		1.48E+17		3.62E-03

		1.0304		1.E+17		3.12E+17		4.90E+03		1.80E+17		2.34E-03

		1.0416		3.E+17		4.82E+17		3.18E+03		2.09E+17		1.52E-03

		1.0528		5.E+17		7.43E+17		2.06E+03		2.34E+17		9.86E-04

		1.064		9.E+17		1.15E+18		1.34E+03		2.54E+17		6.39E-04

		1.0752		1.E+18		1.77E+18		8.66E+02		2.68E+17		4.14E-04

		1.0864		2.E+18		2.73E+18		5.62E+02		2.79E+17		2.69E-04

		1.0976		4.E+18		4.20E+18		3.64E+02		2.86E+17		1.74E-04

		1.1088		6.E+18		6.48E+18		2.36E+02		2.91E+17		1.13E-04

		1.12		1.E+19		1.00E+19		1.53E+02		2.94E+17		7.33E-05

				1.E+00		1.80E+18		2.73E+18		561.5182707985		9.29E+17

				1.E+00		3.25E+18		4.20E+18		364.093565848		9.53E+17

				1.E+00		5.52E+18		6.48E+18		236.0815873425		9.69E+17

				1.E+00		9.02E+18		1.00E+19		153.0774534627		9.80E+17
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Newton-Raphsoni&[Z K HE/IME ?

fconfig/Launcher¥tutorial.list - Launc...

Eailj\ﬂ:: 3.0 +x-30.0 * x*x + 1.5 * x*x*x + 3.0 * x*x*x*x
FEAE -1.0

# Launcheranoz - — B X Find minimum / maximum point by Newton-Raphson method
Irdll =)l
ez | oy g | ia - |#7 | Tter  0: x = 0.6212,dx=  1.621 f= 325
T EEER FiT- Iter 1:x 0.6212=> -0.1602,dx= -0.7814 f{= -13.15
e = REETA o Iter 2:x: -0.1602=> 0.01625,dx= 0.1764 f= -3.934
N Help Iter 3:x: 0.01625=> 0.01669, dx = 0.0004443 f= -2.992
(DAL ToaTLE Powershellex® Il Iter  4:x: 0.01669=>  0.01669, dx = 2.125¢-08 f= -2.992
- ;;jﬂfigégfgaﬁgg'gﬁ'g ““““““ Bl Iter 5:x: 0.01669=> 0.01669, dx = 2.126e-13 f= -2.992
T oL : : = -13 < = -
EAREN gy Success: Convergence reached: dx = 2.126e-13 <eps le-10
2023/1/31Fa—FI 7 )l (ElE)
QOQB;’Q:”WTJ‘—I*'J?JL JEGE ﬁé*ﬂ&—?g) A2 FimE
G J 7 ) ERR
s - Links AT MR Solve equation
)21 20007
Jr Al iR | o — | 2500 -
FR
newton-raphzonld j newton—raphzon1d#2 j ﬂ 2000 A I",I
minimize step 1 j minimize step 2 j minimize step 3 j I
ninimize by given func Eﬂninimize by given func Eﬂ ﬂ E 1500 -
peakfit gtep 1 j peakfit step 2 j peakfit gtep 3 j
optimize py j peakfit (zcipy minimize) j peakiit (zimplex) j [ 1000 4
trarquart2d (console) j ﬂ ﬂ
rewton—raphsonld || J newton—raphsonZd J TEAF _Jl —>
. N 500 4
T oT 2
B - 3—7(1 1= HR%
message: °7 ES—_ b —— :
-6 -4 -2 0 2 4

X




DPEDEHR

#HAE x0=1.0 #HA{E x0=1.5

= Figure 1 — O e A Figure 1 — O e
T AEI Q=M =181 =198 @ € D $Q 3=V =—2 42 y=1959
Solve equation | Solve equation
3000 A 3000 -
| 2500 | 2500
20001 | . 20001
L & 15009 | | & 1500 1
| |
1000 - 1000 -
500 | 500
04 ., < e A 04 ., o I‘, //
T -.--_' I. T — T T T T T _._P T
-6 —4 -2 ] 2 4 6 —6 —4 -2 0 2 4 6
x X




2ZE # Newton-Raphsoni%

@ Launcher2023 - ../config/Launcher¥tutorial.list - Launc =
|
I =l | 7 input

e Bt T

C:¥hnacondad¥python. exedD / 85 A— g0 T2 0

T EEER FiT- |start cmd. exe /K

5 f%B:"D?Eh  @pythond_path=C: ¥Anaconda3¥python. exe
g Bscript=opt imize-newton- raphsonZd. py
e | 80=0.0 & FIERE 0

o Z B E(PHYSBO) | @0=0.0 § FHAE »0

DT A |

A0 LB [

2023/1/31F 2 —r 7 )L ()

17F2—H)7)

L (2R W)
JE

F7 A0 |
|47 =

rewton—raphzon1d j rewton-raphson1d#2 J |
minimize ztep 1 j minimize step 2 ? !

ninimize by given func Eﬂninimize by given func g °

-

(K, Cance|

-

peakfit gtep 1 j peakfit step 2 j p% ztep 3
optimize py j peakfit (zcipy minimize) j /éakfit [sirmplex)

trarquart2d (console) :J

newton—raphzon1d _1 J newton-raphson?d || J T+
cnd{ore) :
cmd(corw) : =T ‘

messasge:




2ZE #HNewton-RaphsoniE

F(x,y)=-3.0 — 10x — 30x? + 1.5x3 + 3x* + 30y —30y? + 3y* + 3x)?

From (0.0 0.0) Newton From (-1.0 -1.0)

AT~]_]
O |/,-"’/, J 7 'll"- 800 | 1
-1"/4/’ |/ 'I"-ﬁoo 2
< N T co '
1 i - )
A \\\\\:‘a\'{\{ fggfiifé!;l"ﬁrf "~ faoo _

) From (-2.0 -1.0) From (-2.0 -2. 0)




& N
ZFENewtoniE
KEME, TZ2EE ELEZ DA, BB IS4 (2006)

B/MEBEE F(x))
BYBELEHE: x, D = x,® — (82F/0x,0xy,)  (OF /0xy)
F' 1, = 0°F/0x,0x;,: Hessian (Nvt) 1151

NewtoniZ D [ &8 :

(1) HessianfTHE ZRITHI D= . GHEIZEHN NN D

(2) Hessianf T DEHEIZRIZHEZELH D = BRIEFTER
(3) FEEL T LY

#ENewtonjk:
(1,2) HessianfTH DT EZEED — R M7 DIEZFE>THLL

3) BERAR —(02F /9x,0x,,) Y (OF /dx;,) 12> T
BRI RERZITO



Davidon-Fletcher-Powell (DFP) ;%

KEME, TZ2EE ELEZ DA, BB IS4 (2006)
F(x;'® + ad) = F(x;¥) + aVF (x,%)Td + %aszB(k)d ~0
BERAMdF BOd = —VF(x,0) TRE

DFPi%: #ENewtonZZDRAIDER L
s = xUrD) _ 30 (0 = yF(x, D) - vF(x,®0)
(y®) B0 5.y (T 4 3 (K). (5, (k) _ p(R) (k)Y
STy
ST () _ gk) (00
(sUOT.y(1))?

*) B(k)s(k).y(k)T+y(k).(B(k)s(k))T s(OT g(k) (k)
=B — sUOT .y (K) + + s(OT .y (k)

BU+1) — k) |

y(k) : y(k)T




Broyden-Fletcher-Goldfarb-Shanno &rcs) i&

KEME, TZ2EE ELEZ DA, BB IS4 (2006)

BFGSi%: #Newtonf Z TTHRLANERDOLNTINVS

T
B (pIs) 0, wT
S(k)TB(k)S(k) S(k)T.y(k)

gl+D) — gk

FILIAYX L

STEP 0: #)A{E x©, 131175 BO GEEITELIITI) 2525,

STEP 1: B®d = —VF(x;%) hoEFEF R d® KB

STEP2: EfRRRIZL>T. dAVARDRATYTIE a® ZR$ S

STEP 3: x&+D) = x4+ glg® L33

STEP 4: URL1-05tE# T,
PREHDHMI-ENTULEITNIESTEP 5~

STEP 5: s®, yOZFTHEL ., B&D Z3K& ., STEP 1~



Fi1t: #Newtonjk (BFGSi%)

rnewton—raphzon1d

# equation-newton-raphson — O >
Trdll U=l
|8z | smmorLme | ja [T
SUFv BRER B17-
HEETOS S crmd.exe
» Help
e
A=l T T Powerzhell exe
————————— Data analysis ————————————
~f Bl H(PHYSBO) Explorer
T AL .
A0 )L RET IF 4
A9) RS
e - Uik - ROFIR RS
IVEFSiEs
77 R | o0 |
|5

minimize =tep 1 j minimize step 2

minimize ztep 3

ninimize by given func -’-'ﬂninimize by given func 5 °

pealkfit step 1 j peakiit step 2

peakfit step 3

optimize py

peakfit [zimplex)

)

ﬂ
ﬂ peakfit [scipy minimize) j
| B

marquart?d [consols)

newtan—raphzon1d j newtan-raphsonZd

FERb

cnd(org): $lstart_omd o) $lpvthond_path) $iscript)

end{conv): start omd.exe /C C:¥hnaconda3¥evthon. exe 7|

Mmessage.

A (x[0]-20.0 * x[0]**2 - 3.5 * x[0]**3 + 2.0 * x[0]**4)
*sin(x[0]) =0
HEAME: x0=-1

initial values: [-1.0]
tol - 1le-05
maxiter : 100

Minimize:
callback 0: xk=[0.01] func=7.996386725333053¢-05
callback 1: xk=[0.00778691] func=5.1179322352247074¢-05
callback 2: xk=[0.00192424] func=3.560146791253761¢-06
callback 3: xk=[0.00077673] func=5.939336549108224¢-07
Warning: Desired error not necessarily achieved due to precision
loss.

Current function value: 0.000001

Iterations: 4

Function evaluations: 57

Gradient evaluations: 45

00 -




DREDHR

HE8R: (x[0] - 20.0 * x[0]**2 - 3.5 * x[0]**3 + 2.0 * x[0]**4) * sin(x[0]) = 0
FHAE: x0 =1

method : bfgs
initial values: [1.0]
tol : 1e-05

AEI PQ=M
maxiter : 100 E

Minimize:

. Figure 1

callback 0: xk=[2.01] func=-67.49195841203205 i
callback 1: xk=[2.13738861] func=-68.90437158642544 300 { |

. I
callback 2: xk=[2.15188914] func=-68.918031615511 ! I
callback 3: xk=[2.15093374] func=-68.91809739205871,

I

2504 |
callback 4: xk=[2.15093886] func=-68.91809740396579
Optimization terminated successfully. '

I

| |

Current function value: -68.918097 [ 2004 |
Iterations: 5

| |

[ |
Function evaluations: 7 [
Gradient evaluations: 7

1501 |
II
II
| 1009 |
; \
E 50 \
5 \
| \ / ""MHHM
LS BN
_5(] -
T T T T T T
-4 -3




B R T % (Steepest decent method: SD)

1R =T oiB/IMEZIRT

EZH: /MBI —(0F(x;)/0x;) DFLELIZHSB
Xi(k+1) = Xl'(k) — aOF(xl(k))/axl

F(x;") OR/MEFRDITBIZIE
GG a TERTIDLENDH S

a DBV H DERE::
(i) B ATE: IJ\éL\ R
(i) EEER: BERIERE

Armijo / Wolfe &4




Global minimum (X#&/ME) vs local minimum (1&//vE)

If start from here and
search minimum by gradient, ...

Local minimum

Global
minimum

>
o ©

How to avoid to be trapped by local minimum:
1. Employ a large initial search range
2. Not use a direct value of gradient



Line search (E###F%;%): Armijo condition
KERE, THER SoBb &2 OISR, BEET 4 (2006)

Armijo (7/L37) condition (eq. (1)) and algorism:
1. Provide initial x;, choose constant{ and 7 (0 < ¢ < 1,0 <1< 1)
2. Find search direction d;, (e.g., by steepest descent method)
3. Find o > 0 so as to satisfy F(x;, + ady) < F(x) + ady - VF(xy,) (1)

(1) fro=1i=0

(11) if F(xg + Pridy) < F(xg) + Py idy - VE(xy) go to step 4, or go to (ii1)

(i) B +1 = 7Bk, and go to (ii)
4. a =P,

X
y = F(xg) +Sady - VF(xy)
/

Satisfy eq. (1) /

y = F(xp + ady)
Satisfy eq. (1)

\ ~—> ad
tangent: y = F(x),) + ady - VF(x;) a©®



Line search (E###F%;%): Armijo condition
KERE, THER SoBb &2 OISR, BEET 4 (2006)
Armijo (7/L37) condition (eq. (1)) and algorism:
1. Provide initial x;, choose constant{ and 7 (0 < ¢ < 1,0 <1< 1)
2. Find search direction d;, (e.g., by steepest descent method)
3. Find o > 0 so as to satisfy F(x;, + ad;) < F(xy) + éady - VF(xy) (1)
(1) fro=1i=0
(11) if F(xg + Pridy) < F(xg) + Py idy - VE(xy) go to step 4, or go to (ii1)
(i11) Bk,i+1 = TPk, and go to (i)
4. a = ﬁk,i

Y
y =F(xy) +Sady - VF(xy)

Satisfy eq. (1) /

/

y = F(xy + ady)

Satisfy eq. (1)

\ ~> ad
tangent: y = F(x),) + ady - VF(x;) a©®



Line search (BE###%i%): Wolfe condition

KEME, TZ2EE ELEZ DA, BB IS4 (2006)

Wolfe (9L 2) condition:
1. Find search direction d, (e.g., by steepest descent method)
2. Choose constants ¢; and ¢, thatsatisfy 0 < &; <&, <1
3. Find a > 0 so as to satisfy:
F(xk + adk) < F(xk) + fadk . VF(xk) (1)
dek . VF(xk) < dk . VF(xk + Ode) (2)

" gradient = &, d, - VF(xk)

/
/

|
Satisfy eq. (1) :' \

I

J

| \\\ Satisty eq. (2) y = F(x + ady)

/
! Satisfy eq. (2)

A =5 ad
tangent: / “
y = F(x,) +ady, - VF (x;) y = F(xg) +Sady - VF(xy)



Steepest Descend (SD) method (R2ET %)
REME, THEM SoEb & T OISR, HIETF4E (2006)
Search minimum only by first derivatives. Simplest one among gradient methods

* SD: F(x, y) would decrease in the vector —(dF/ dx;)dx;
8D =x® — g(dF/dx,)
o, may be a small constant step
or determined by a line search method
ex. in right figure:
F(x;, x,) = 5x% + x,2, initial x;, = 0.7, x, = 1.5
* Newton method
One cycle calculation provides the final solution

for quadratic problems
BAMEDRAIEI—ER OHE THREEIZRIE
* SD method
o = 0.3: Diverged (not shown in the graph)
0.2, 0.15: Converged, but oscillated
0.1: Reach final solution by one cycle calculation o
0.01: Not oscillated, but slowly converged ?

2.5

Newton

Problem: If F(x,) is highly anisotropic, the SD directi T
would be different largely from the minimization 05

direction rx)AKREGERWEIES . RAGRARITR/MEAMET
KECEBDZIENDHD

=> Conjugate Gradient (CG) method (F1&BELX)

0.5 1




Steepest descend method

ERERZEEDT.
EEETS ERARE

5 2.5




SD vs. Newton-Raphson methods
BAKTHRE A B/MEH R TIEAL

R Newton

T

SDEZE ., R/MEARZEFESILICHERT S




4 ° ° NG
H & BJBC (Conjugate Gradient) &

KEME, TZ2EE ELEZ DA, BB IS4 (2006)
7T A [ZHL TNIR)Lu, v Vuldv = 0 THBEEF u v (FHE U ZHERDEZIC
HhBELD

-HBEERERFRICR > TERGEHIEREETLUTLIFIE,
EREORETC2REBOR/NMEICEET S ENBFINS

EE/RMV/ADEE. EREHRRE D 1. IHE x, 2525
2. IR ERF M JEZBRETAMICES
=— d=-Vf

3 EERRAICR T, ERD,

) ), X1 = X T oyl

 ERETS

~ _ . d, -V/(x,)
d,=d,,

dk—l ) dk—l

V()

[CEHITS
PPy = uTAy =0 5. 3,4Z1YVRLTIRIES

4.TlX.dl% d, (=1, ..., k1) DFTRTIZ
BEXT 5. ZOI—TIEZFRELH
RITTERHL = B Ldzx) vk



Marquartj%
NEDES x, £ omBEDB £ (x)D B R

F(xi): an:fj(xi)z
DEIMEBAEERDS
o,

J;(x; +0x;) ~ f(ﬂ{af J( &)= fi(x,)+Adx, Ay =—"
ox, ! Ox,
SELETHE,
F(x +5x xl. +2Z S A0, + ZAJkA Ox, 0x,,

oF (x ek
65(Xk) 2;(fjAjk+AjkA]k5x) 0

5x=—(A'A)'A(f) Gauss-Newtonik
Levenberg-Marquartjk
sx=—(A'A+AI)'A'(r,) ADRBEA L<DOHBAL
ox=—(A'A+2diag(A'A)) A(f,) AFTHIDOHARICHAIEE S

ERERRIE




Simplex method (B{&Kj%, Amoebaik)

(Nelder-Mead algorithm)

ARER A . BESE. /NE A EE1E. FortranlZKAEESTE Y IOz 7  EKRAEH (1989%F)
B n RITZER]T (n+1) 1EDIEHHI1ESE ZEIX)

F(x,) #ix/IMET B

1. (D) EOMEBR x, (i=1,2,---, n+1)=>F(x,)> F(x;) (i <i’) £E5D LI
Y—hLl.x,=x, %=X, £ETD

2. RKEZEDRUNDFEEE xg =3, %, /nET D

3.HTLUL x [E x—xg MEICEWTRDIRATHDITS

:Xg = (I+a)xg—ox; (a>0,ex. 1.0)
:xg =y, F(l—7y)xs; (y >0,ex. 2.0)
:Xe =Px;+(1-P)xg (0<P<I,ex. 0.5)
: Xpp = (x; +x)) /2

(1) Reflection (&)
(11) Expansion (J5X)
(i11) Contraction (UR#s)
(iv) Reduction (/)

4. (i) — (iv) D26, AT F(x) < F(x,)) =9

x Tx, ZESHMZD
5.2 -4 %#4YRT

AN

\
\Q:\
Y \‘-.

AR
N\
W

N
\\Q\

W
NN
A\
\x\\ \
'-.II'
Y
W

\
x\‘\
Y,
\
W\
v
/)

\N
NN

. N,
\

|'II ||l Il.k\-
' L #
'-\\ — — g ?/ff
S :
q::'_ —: - — - .-:::ZZ:'
- ___—::::_ e ___



=&/IMEDpython 7045 L Simplexjk

scipy.optimize.minimize()
[tkProg]¥tkprog tutorial¥optimize¥minimize tutorial.py

# Simplex;EZ &R, MNZEHET HDBEALZ

method = "nelder-mead"

# ix/IMET HREA%
def minimize func(x):
return 2.0 * (x[0] - 3.0)**2 + (x[1] - 1.0)**4 + 2.0

def main():
# I/IMEZTRIT
res = minimize(minimize func, x0s, method = method, tol = tol, options = {'maxiter':maxiter, "disp":True})
print("")
if res.success:
print(f"Function takes the minimum")
# /IME
print(f" at y={res.fun}")
# RIMEZERDESD x
print(f" with x={res.x}")
# IR I HFETOHEYIRLE

print(f" iteration: {res.nit}")

else:
print(f"Function did not converge")
print(res)
if name ==" main_ "

main()



scipy.optimize.minimize() C
FZXH57ITVXL

[tkProg]¥tkprog tutorial¥optimize¥minimize tutorial2.py

#nelder-mead Downhill simplex
#powell Modified Powell

#Hcg conjugate gradient (Polak-Ribiere method)
#bfgs BFGS;&

#newton-cg  Newton-CG

#trust-ncg  {SFETELEL Newton-CG &
#dogleg (EFETEE dog-leg i&
#L-BFGS-B’ (see here)

#TNC’ (see here)

#COBYLA’ (see here)

#SLSQP’ (see here)

#trust-constr’(see here)

#dogleg’ (see here)

#trust-exact’ (see here)

#trust-krylov’ (see here)



=&/IMEDpython7 055 L BEigik

scipy.optimize.minimize()
[tkProg]¥tkprog tutorial¥optimize¥minimize tutorial2.py

# BFGSIEZZEIR, 1 RN %51 E I 5BHENDE
method = "bfgs"

# ix/IMET HREA%
def minimize func(x):
return 2.0 * (x[0] - 3.0)**2 + (x[1] - 1.0)**4 + 2.0

# 1 RMHD =t E I DK
#HPREDSTHDZEE
def diff1(x):
for i in range(nvar):
XX = X.copy()
xx[i]=x[i]-h
ym = minimize func(xx)

xx[i]=x[i] +h

yp = minimize func(xx)

diff[i]=(yp-ym)/2.0/h
return diff

jac [Z 3-point’ ZE T EIRMETHAEZHEL TN SIET

def main():

# w/IMEZEEIT, jaclTT R PR Z5TE I AR ZEET

res = minimize(minimize func, x0s, method = method, jac = diff1, callback = callback,
tol = tol, options = {'maxiter:maxiter, "disp":True})

# print("")



BIEMS: RREHZES

B sy, LO SENTE oty QRS EA BRI D

dx

Cdf(x)  fx+h)—-f(x-h)  _ . -
I::Ig&%ﬁ " dx ~ 2h h@i‘\.&ﬁj

—FEi s

d*f(x) _f&t+th)-2f(x)+ f(x—h)
dx?2 h?




BRDAR

1 (1 1
Z{Ef(aJrh)—zf(a—h)}

éf3)(aﬁ+'”

1

1 2 2 1
E{_Ef(‘”zh)J“gf(‘“rh)_gf(“_h)JrEﬂa_zh)

| ,
— ) 4.
30]‘( (a)h™ +

1 (1 3 3 3
Z{@f(a+3h)—%f(a+2h)+Zf(a+h)—zf(a—h)

3 1
—of(a = 2h) - — f(a- 3h>}
1

DV 4 - .
a0/ @+

1
J



2EHZEL: 7ILT) X LDHLE

- | t? Input
@ Launcher2023 - ..,.-’u:Dnﬁg_e’Launcher¥tutoria|.|i5t'
Sl Y-l _ opt imize-newton-raphsonZd. py /) 85 A—SZFEEEL T80
= [#mormsia - [#7| | start ond.exe /C

Byt hond_path=C: ¥Anacondad¥pvthon. exe

ST BRER Ha7-
BERxER 7 Bscript =opt imize. py

ﬂ"gﬁju?;zé* | @x0=0.0 # ZER{E =0
LT | @y0=0.0 # fDER(E w0 o
L i || Balgorism=sd b EE(E T ILOUT L

ata analvsiz -
S 7 Bl EPHYSEO) # simplex, sd, cz, newton, brovden, dfp, bfes
iﬁéiﬂﬁgm @ smode=armi jo BRI U L
2023/1/31F 2 —H) 7l (ENE) 7T, none, newton, one, simple, exact, zolden, ammijo

s w42 %@gﬁm:"g) @f unctvpeszereral  # BEIEFOTERE
- : b ellipsoid, ellipsoid?, circle, general

Bcolormap=hsy f EEighm
(o line, hsv, cool, Seectral, winter, grav, gist_gray, cividis etc
| i) evels=hT f iRy
7
5 |4 |
rewton—raphzon1d j rnewton—raphzon DK Cance |
minimize step 1 j minimize£tep 2 7] minimize step 3 7] )
ninimize by given func f-'ﬂninim' by given func Eﬂ ﬂ
peakiit sten ?J/ peakfit step 2 j peakfit step 3 j
optimize py | J peakfit (zcipy minimize) j peakiit (zimplex) j
Friar quar ted Conso e J ﬂ ﬂ
newton—raphzon1d j newton—raphzon2d j T+ j
cmd{ore) :
cmd(corw) : =17 ‘
MEsSsage.




2EHZEL: 7ILT) X LDHLE

[tkProg]¥tkprog tutorial¥optimize¥optimize.py

T 800

r 600

A
Sy
@
w’* D

- 200

Main algorism:
Newton, DFP, BFGS
SD, CG
Simplex

Line search:
Golden, Armijo
exact/newton (NR;E)

From (0.0 0.0) Newton
algorism=newton algorism=dfp
Ismode=newton Ismode=golden

2
1 1
0 '
o -1
-2 -2
-3 -3
—4

<4 -3 —2 -1 o0 1 2 3 4 -4 -3 2 -1

From (0.0 0.0) DFP

[=]

From (0.0 0.0) Simplex
algorism=simplex

From (0.0 0.0) BFGS
algorism=bfgs
Ismode=golden

3
2
1

0

|
=

|
]

|
w

L3 L 3

-4 =3 -2 -1 0 1 2 3 4

-4

w
-



— SR D & /ML

@ Launcher2023 - ../config/Launcher¥tutorial.list - Launc.( # Mon-liniear minimiazaation: configure
] 1

Irdlle Y=l

2z | mmorovms | ia w7 |

T EEER FiT-

| pythond: |C: ¥Anacondad¥eython. exe

: script: |D:¥tkProg¥tkProg¥tkproe_tutorial¥opt imize¥minimize_func.pv

| Fresas4

Help

| [l
A A= T ZaTIE
————————— Data analysis ——————————

A il EIPHYSED)

AR

20231/ Fa—rIF I O
| (2023721 7F 2 — 7 ) ([OlR- SR

A= IN

i method: |ce

b coniusate gradient

T4 v FEHE BEGEN

| _—/.'Jr,:),j__)r‘_/ /_7 Eﬁﬁ[; D[O:l DD :| [:rn—| [=1=ET ) Y B |

&/METHREEEA S

funcl lexe (-x[01%x2) * sin(x[0]) |
T A v T4 EROYEE:

|[pozrarega 7l E(Eh () x0=10.0, 0.0, 0.0 | *ﬂ,ﬁﬂﬁﬁ’&]\ﬁ
|1 x[01®D 7 5 7 Fx T $a BH:
|,><amin= -4.0 FERE | 2| TS T7FTT 201D TR
7740 xgmax: 4.0 ER(E | ? |9 575§ 201D EFR
E 15 /' BEAHEHO 7« -;rj_mr:/*’jﬁ@:
ST ] fiﬁﬂéﬁﬁﬂé B <[0] x(1 ] =D TqwF a7 EFEE _CIZ‘J'CJ]D_CTEEO
[ semmmicmz |2 Apooum [« 1 of mex iter:100 < AAHIE | 2| RSCHRVIEL IS
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H—T 24k

— 2897 B BB D B: EH Dpseudo-Voigt B D

2
F(Xo 1 f6 10 fLEWG o WiLK) = Xdata (Yi — Ipv(xi))

Ly x(x;) = fq, kIG k(X)) + fopdn ()

I (x;) = T War 7.[1/2 exp{ [(x: — xO,k)/(awWG,k)]z}




Program: peakfit-scipy-simple.py

Simplex;i EZFE> TSN T, WA DEHEDBENGN, o LbBELETOIT S L

# INTGA—R) X params FH5Z T x [TBITHAE—VEELZFHE
def ycal(x, params):
return intensity

# XD A xd E/IXTA—=R) Xk params #5 X Ty D) RALERT
def ycal list(xd, params):
return ylist

#yDATEDYRE yd E/XTA—R1) X params Hio BRIBES S2 %51 E

def CalS2(params):
return S2
def main():
df = pd.read_excel(infile, engine = ‘openpyxI’) HT —RDFHIAH

xd = dfflabels[0]].to_numpy()
yd = df[labels[1]].to_numpy()

yini = ycal_list(xd, x0) # BN E—IRIRETE

res = minimize(CalS2, x0, method = method, tol = tol, options = {‘maxiter’:maxiter, “disp”:True})
# MHAEX 5 2 TH&#E1b, method = “cg” CHEBEEFFH->TL\S

yopt = yeal_list(xd, res.x) # L Lo\ TGA—I N E— I IREETE

mEEDEFIBEFEZE LM S (. minimizelZcallbackZiE T



° o o o
Program: peakfit-scipy-minimize.py

AREDFHE . MO HELDHELZD T, minimize()[Zjack LTI ALZR T BEH diffl ZiET

# INGA—R) X params Z5 A T x [THEITHE—VREZHE

def ycal(x, params):
return intensity

#xD') AL xd E/NGA—A Xk params 5 X Ty DYRLEIRT
def ycal list(xd, params):
return ylist

#yDATEDY AL yd E/NTA—A1) X params Mo BRIBEEL S2 25tHE
def CalS2(params):
return S2

#iTB D/INTA—H ai ITDUNT, /35 A—R1) X params Do 1RS> diffl = dS2/ dai ZE5HE
def diff1i(i, params):
return diff1

# 1NGA—AR1) X params M5 1R 5 dS2 / dai XTI diffs ZiRY
def diff1(params):
return diffs

def main():
df = pd.read_excel(infile, engine = ‘openpyxI’) HT —ADFHAH
xd = dfflabels[0]].to_numpy()
yd = df[labels[1]].to_numpy()

yini = ycal_list(xd, x0) # HENSE—IRIRETE

res = minimize(CalS2, x0, jac = diff1, method = method, tol = tol, callback = callback,
options = {‘maxiter’:maxiter, “disp™:True}) # FIHEZE 5 2 THaE{t . method = “cg” CHGBREZFH>TLVD

yopt = ycal_list(xd, res.x) # IBIELTIz/N\TA—2hE—VBREHE



Program: peakfit-scipy-minimize.py
CallbackBIE D fFELVE

# callbackBA¥: HHBEKMSFFUH SN SRR

# scipy.minimize() D callbackBEA¥ TIE . BFHEINT=/TA—2 D XHE|# xk LLTESND
# D5 BIEESNZLD T, globalZEHIZT 5. callbackDFETE TlambdaBFMZEE T 5
iter=0

xiter =[]

yfmin =[]

def callback(xk):

# global EMEEE T HIFEEIL. globalEEHBE, T5THENE, localEHELTHRDOND

global iter, xiter, yfmin

fmin = CalS2(xk)

print("callback {}: xk={}".format(iter, xk))
print(" fmin={}".format(fmin))

iter += 1

xiter.append(iter)

yfmin.append(fmin)

def main():

res = minimize(CalS2, x0, jac = diffl, method = method, tol = tol, callback = callback,
options = {‘maxiter’:maxiter, “disp™:True}) # FIHEZE 5 2 THiE{t . method = “cg” CHGBREZFH>TLVD



Python tips: scipy.minimize()@ callback
CallbackFA#I CTRYBLEIRGEEZRTT A E

f5ll: [tkProg|¥tkprog_tutorial¥optimize¥minimize funcld.py

o GlobalZE#Z{ES

iter=0
def callback(xk):
global iter # BN Tglobal EHZEZTHZ HIHZEIZIL global EEMNE

fmin = minimize func(xk)
print(f'callback {iter}: xk={xk} func={fmin}")
iter += 1

res = minimize(minimize func, x0s, jac = diff1, method = method, tol = tol,
callback = callback,
options = {'maxiter':maxiter, "disp":True})

o classZEfES, call ZEFESE, ISADAVRAVAEZBHA#BELTRUEES
class call back():
def init (self):
self.iter = 0
def call (self, xk):
fmin = minimize func(xk)
print(f'callback {self.iter}: xk={xk} func={fmin}")
self.iter +=1

cb = call_back()
res = minimize(minimize func, x0s, jac = diffl, method = method, tol = tol,
callback = cb, # callback& L T cb(x) MEEUHEINS

options = {'maxiter:maxiter, "disp":True})



Python tips: Early Stop&t®4A7%

scikit-optimize M35 & : EarlyStopper Caxi b Z HET 9 5
https://qiita.com/saiaron/items/8bf6cdf411b48aSeas59¢e

scipy.minimize() TI&. callback() A% False ZiEL7=5 Early Stop9 3
. BILHEETEBD: V737040 0EFACLTERTEIES
f5: [tkProg]¥tkprog_tutorial¥optimize¥lsq func.py
(1) RANZT ZTERRLIZEEFIZVAVRINIRILERTE
callback.window = plt.get current fig manager().window
(2) callback)TIA VR IN\VRILEREL. (1)EHE,
B75>TLVf=5 False #3RL T Early Stop&t 5

2. BEOEBHIEITEEBE: JITT4VRVITRAVERR. RAVERL TR TEES
https://note.com/evjunior/n/n73c43¢c1b546f TG E XS BITRAL EDV) I DA RV NERE T
$% [tkProg]¥tkprog_tutorial¥optimize¥lsq func.py T ‘button’ & ‘subplots adjust’ &3
(1) REZERLT=5 stop_flag ZTruel29 %
(2) callback()MFEIXNT=15. stop flag HY TrueZis False Z 3R L T Early Stop&t5
(3) tight_layout() ZFFA =5 subplots adjust() =B EXET D

3. T7ANLiRE: mEKE)
callback T os.path.exists(‘STOP”) ZZE4TL. STOPT7A /LMo =5 H BT
4. F—AR—FAN: EE>THF—ANTHHEEME., ANTEF—ZRZTLELENTFAL
keyboard E¥2—JL keyboard.read key()
https://kuku81kuku81.hatenablog.com/entry/2022/06/16_python_keyboard AvailableKeyTypes
5. BIYiAH (Ctrl+C): scipy&FELALY
https://kusanohitoshi.blogspot.com/2017/01/pythonctrl-c.html



https://qiita.com/saiaron/items/8bf6cdf411b48a5ea59e
https://kuku81kuku81.hatenablog.com/entry/2022/06/16_python_keyboard_AvailableKeyTypes
https://kusanohitoshi.blogspot.com/2017/01/pythonctrl-c.html

Python tips: print0DH AKXZEZSHAE

https://ja.stackoverflow.com/questions/42919/python3-
% E6%A8%99%E6%BA%96%E9%96%A2%E6%95%B0%E3%81%AB%ES5%89%B2%E3%82%8A%ES8%BE%BC%E3%81%
BF%E5%87%A6%E7%90%86%E3%82%92%E5%85%A5%E3%82%8C%E3%81%9F%E3%81%84

builtins TP 21— )UICH A A A BN A>TNSD T, ESHA D
f=1=L. import builtins Z{T> Thbuiltins.printz EZZ =77/ ILICIZITE X

import builtins

# 3 EDMAFHprintBEDIEZRFL THLS

print_original = print

# BEIDprint AEBZEET S

def my print(*args, **kwargs):

original print("# ARZ LARprintNPFE(ENFELTZ")  #EMLI-LVLE
return orig_ original(*args , **kwargs) # JTDprintDFENH L

# FHIA AE A F Dprintdmy _printl2EZ 5
builtins.print = my_print

print("hello, world")


https://ja.stackoverflow.com/questions/42919/python3-%E6%A8%99%E6%BA%96%E9%96%A2%E6%95%B0%E3%81%AB%E5%89%B2%E3%82%8A%E8%BE%BC%E3%81%BF%E5%87%A6%E7%90%86%E3%82%92%E5%85%A5%E3%82%8C%E3%81%9F%E3%81%84
https://ja.stackoverflow.com/questions/42919/python3-%E6%A8%99%E6%BA%96%E9%96%A2%E6%95%B0%E3%81%AB%E5%89%B2%E3%82%8A%E8%BE%BC%E3%81%BF%E5%87%A6%E7%90%86%E3%82%92%E5%85%A5%E3%82%8C%E3%81%9F%E3%81%84
https://ja.stackoverflow.com/questions/42919/python3-%E6%A8%99%E6%BA%96%E9%96%A2%E6%95%B0%E3%81%AB%E5%89%B2%E3%82%8A%E8%BE%BC%E3%81%BF%E5%87%A6%E7%90%86%E3%82%92%E5%85%A5%E3%82%8C%E3%81%9F%E3%81%84

Peakfit

# peakfit-scipy-minimize:peak.xlsx — O X .

ol ol [tkProg|¥tkprog tutoraial¥optimize¥peak.xlsxZE R
nRE I Ej?“”l/?ﬁ% Ija VI %RT | | # General LSQ confflire -. X
SyFy BEER FaU- Anacondad¥python. exe JER | s

MEETOT S ipp/D:¥tkProg¥tkProg¥tkprog tutorial¥opt imize¥ s func.py SEIR | o — |
T Help it path: D:/tkProg/tkProe/theros tutorial/opt imizedeeak. x| sx ap —

A AT T IE
————————— Data analvsiz ——————————

A Bl b(PHYSED]
202

parameter path: |D:¥tkProg¥tkProg¥tkproz_tutorial ¥opt imize¥peak. prm wpp
EXILOY s . .
methodf [nelder-mead # Dowrhill simelex | 7)[/3\ IJ XA%%*R
s i — :
2023;3165&1*—hb%dbﬁﬁiﬂzﬁi‘mfb) . Excel® 5 IJ %E*R
- Links za =Tl === ¥
) «[21: - ]
';' 74 v bEHB3EA:
' Tv > RS plo] pl1] pl2] BIECEE &g «[0] x[1 3¢
2740 D ftkProgftkProg/(kprog_tutor|a|x’op EiR Ifunc bL0] % exp(-0.83255 * ((x[0] - e[11) / p[21)%62) HGauss func | Gauss%ﬂ%%*}{

T / T A v T EROPEE:
CyrysFito01a d {EFsHeAE ﬂ #PeakFit3 e s 00 00 2L
= BAMEHD 71 » 7« v JHH:
IR R ﬁ Ahzram | K01 <[] DT« T4 EEE TR TIEE
T AR | tit_range: [-1e100:1e100, ~1e100:1¢100, -1e100: <100 TEA(E | 2
#?QM—?EIEJ% j AT ﬂ Hof max iter:[100 2 ZDERE| ¢ | EAEEVSEL B
Rk j 1EETHEER DA j tol:[Te-5  ZDER(E | 7 [UNEER|ERE
-] ] hel0.01  DHRE| [ BiEB A E MBI ) 2l
ﬂ ﬂ sinulate CHIEREDEER & om 27T ILOFER T4, Tt TEREEE T ro I EiTE e,

Tt T4 I DT MEE read .o CRIRID SR EENINEA . TFAAS, BET ittinsiEiTl =9
cmdlore): $lstart_emd o) “$levthond path)” ’@.Mttﬁuﬁ-% (debug) ZfE> TR, ond.exehVEL. JO55 LIS T SO REARRTEET ||

emdlconw): start ond.exe /0 C:¥hnacondas¥ewt o simulate‘slmulate (g ug)‘fi‘[‘fit ebug)‘edﬁt .prm‘ read .Drm‘explorer‘
] LT TS LEETE T lancer BRI CEYET

Mmessase:

F 9 simulate i
FEEZIEIELTH KL fit



Ex.: Curve fit to Gaussian peak
Usage: python peakfit-scipy-minimize.py 10 x0 w
uses scipy.minimize() function, employs conjugate gradient method

python peakfit-scipy-minimize.py
Target peak: Gaussian function, I0=1.1,x0=04, w=0.4
default: 10 = 1.3, x0=0.6, w=0.1

o [ =
) 10 “\.__1_%
1.2 - ." E Ao
ﬁ- ii 10—2 ]
%
1.0 4 ** ;; 5
oA 10 - \
] "
i x %
0.8 koox
. -
x PR -6 |
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x PoiE 107 1
X i Px
0.4 x Py ox !
X P X |
! X -10 4
X j C 10 H"u
0.2 - P \
i H \
. 10712 - \
0.0 4 monmrd® s + e III
T T T T T T T T h_




Converging range
python peakfit-scipy-minimize.py 1.3 0.8 0.1
Target peak: Gaussian function, I0=1.1,x0=04, w=0.4
default: [0=1.3, x0=0.8, w=0.1

.’:
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Diverged
python peakfit-scipy-minimize.py 1.3 0.9 0.1
Target peak: Gaussian function, I0=1.1,x0=04, w=0.4
default: [0=1.3,x0=0.9, w=0.1

1.2 - H p.8 x 10! 1
x & :E
1.0 1 x N
% 2.6 x 101 -
x X
X !
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x X L
N x| D.4 x 10! 1
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x ¥
x ::x
i
i x i
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X
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0.2 x R
0.0 - I!\ig 7 '8’"& 2x 10!
T T T T T T T T T T T T T T
-10 -05 00 05 10 15 2.0 0.00 0.25 050 0.75 1..00 125 150 175 2.00

Initial peak must be in the FWHM of the target peak



Converged
python peakfit-scipy-minimize.py 0.2 1.1 0.1

Target peak: Gaussian function, I0=1.1,x0=04, w=0.4
default: 10=0.2,x0=1.1, w=0.1
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If 10 is close to the target curve, it can be converged
even if the initial peak position is out of the FWHM of the target peak




Converged
python peakfit-scipy-minimize.py 0.2 2.1 1.1

Target peak: Gaussian function, I0=1.1,x0=04, w=0.4
default: 10=0.2,x0=2.1,w=1.1

:#% hddiiiiiil
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Iox
x x
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] : X 10
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) ! 1077 -
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x X
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x II
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If peaks are overlapped satistactory, can be converged



FEAEDGE . IEDFETHRERZTRDOHHZE(THE

R (ZE) AERADIE
- ROERBHDHES

UNERLI=CE7F RIS

R

.'ﬁg—l

MEZKDH D

<=>4
;a
=

S FATAB/ME (local minin’mml IELAD)

>IN A—AH

5



FEREZEILT LT ILY X LOER
A B

UNER IR X O
INRZEE O X
ZTEIEEFH O X
ELVA F—EE FEZERME

A: H{E (Simplex) %
A,B: & B E2E (Conjugate Gradient: CG)
B: &2 T % (Steepest Descent: SD)
B: Newton-Raphsonj% -Z#ENewtonj%k
- Davidson-Fletcher-Powell (DFP)
" Broyden-Fletcher-Goldfarb-Shanno (BFGS)
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