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i 90 0 R&dlL‘!.E
Herertles \ \ {::'leed From [
Range 1] q0 {:}Use T-hxi= Range
. 20 2000
4 53] B 40 136.0
24 i 50 1220
i - 2280
20 - Tl &0 © 3740
i . 3200
T 420
4z
£ 1 T
15 Polar Contour . B
1 Legend
20
24
' o8 4

5.138 r(X) theta(Y) Z Polar Contour 7!

7EF 5.136 1, EHL A (X)) B(Y) Fil C(Z) %1, 8XJ5 Plot|/Contour| r(X) theta(Y)
Z Polar Contour, Z:HHEIJEWIE 5.137 fizx, K TiEW BB bn iS5y, 1o
BT Al it X 5 AAAR AR, 75 “Tick labels” 44 “Point” 50 24, J£4E“Scale”
1 Vertical ] “Increment” ¥k 4 CERINN 2D, XGEARARFRTP I BIIESN Y Z1IALFR
{H, K71k Point 5Ch 24.

AR CE B e i Contour X3k (AH4 T Legend) [HJEME, X EJE
FIFAAIX I, Contour Frznti W], #H WK 5.137 ot J@ Ve &HE. “Color”
IR AP X IR AR B “Size” REFAM KN ; “Background” JEFRET
X 3N SR “ Legend ” 1 5%, A None, Black Line, Shadow 25 75/M% 1 ; “ Color
bar” 45 “Legend” WAL, FUEHBK, R npiilve; “Label gap” 2&FH 3075
A DX IR IR R PR B, O ZE, “Label side” A& FE 30 B BUEL X 35 1 A 0] R
2, “Label side” 1FEAH N SCAHRST B R S8k 0) T A8 3N, SR I SC AR T2t
X 3k [n) A5 “Reverse Order” & i B (A X 451 Js (5, w0 R P 1 459 “ Label
Increment” J2FRHF A WoR ARG, “17 RIEW SR, H2, 3SR 87
FURD . WERAEJRYEWCE RS, PSRN OL, A LA Origin 0O EJy 1

AR “Refresh” T AR, sopeshamlgstm, DUEE S Bk, 768 5.137 1,
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¥ “Size” WE N 22, “Ok” JFIE 5.138 fin. THEERME, #E 5138,
SRR SN TR /INA ] T TR A IS ) o S8 3 22320 1) X B 7R 5.138 1,
Xk “Polar Contour” FREEIXIL, 233t “Plot Details” ¥ '& J& EAE, U1l
5133 A 4HPFE, ATLAXT Contour HEATE . K] 5.138 1, “Set Angular Range”
SRR AR A X (FAE) MIWE, “Set Angular Range” 47322 AR A AR ) N
AR, FATIAM “Radius” 2R AR 142 WoR VS, “Use Y-Axis Range”
BRI, WU AR o2 L X E IR “ IR JF4E, “Fixed From”
JEHR X ABBRE H BRAN R (0D, TTARAR R 7 2 Bh X B IR R R TR

5.4.9 Specialized (HERFERE) RIBEEAR
1. Polar r(X) theta(Y) () E¥&: 5 r(X) theta(Y) Z Polar Contour KAHLL, B AS
DIATE Z 518, v 25 Y £idfi .
W 5.43 [R5 AXD.C1(Y)D1CY) AT E1(Y), #&J5 Plot | Specialized

| Polar r(X) theta(Y), ¥ARbRFIFRT TR ¥ & K— 5 i Copy Page, U1Kl 5.139
Jis. & 5.139 A& 5.138 AR, (HA LA, AR (1) AL rbsd R
SRR X Ayt HZE 5.139 Al LR Ey, ARKE 5138 L2052 0 3 360
IR D () fERJERIEL, Kl 5.139 JF AT Contour #iAZ X 1, =4
Y G UAFBEA L BIERR, BAY FURE AR % B IR B4 Bl bR
B2 N, el 5.139 BIBIX SR 464k (048 JuRImifE 30 £ 50 22 Jal;

(3) Legend B -, Kl 5.139 A% & 5138 1] Legend 255 m gt . Kl 5.139
[¥] Legend 7F Origin8.0 I a4R Wonit X FIMAAFR, SEbr EViZ@& =AY FIf4
PR, IXM %2 Origin MR/, 1324 ] LT Legend (M3CFBiH], Lein
i Legnd X 35, A5 “Properties...”, FREFSHAE K “\(1) %(1)” B “%(1)”
MR, I BB —AN Y F RS U B B A A
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] 5.139 Polar r(X) theta(Y)%! &
2. Ternary (=) Bl =MEHF BT =0 R M0FA SR T, —BRFR
A=A =IO AR ESR B2 XYZ A, WSR2, Origin 2
K XYZ ) X+Y+Z=1 (81000 B “IH—40” 4, WA L IXAN %41, Origin
SEE A EFI “BE” (X(X+Y+Z) x100%), RIGTHLE, HEEEkK
Workbook 78 i i, BRI AR AR =AH B AR R S BR AT 240« BUAE S PR
DURBER, —Fpt B CoeTHE I =0 BRIy (B, WL X+Y+Z=1, Ji4h—
Tl gl A2 i R HSCHRR P17 0 o
(1) i X+Y+Z=1(8% 100) “VH—4L” 5
SR, SEPRIHm AR I R B E 5. W RATIHF Origing.0, #id Project
J5i, Workbook BRIA A A (XD B (Y) %, WRERINZH, A LA S
Workbook A7 (AKX 3K, 4R )5 “Add New Column”, IXFE#EAHILC (Y) 41,
WRTER C (YY) ok C (2D, B Y #lkk Z 505, HF5 Rbs ks C
(Y) %1, SRXJa45E “Properties”, # i “Column Properties” J5HE, 7F “Options”
N “Plot Desination” A734 N husic ik “Z2”, AR5 “OK” girl LA (X Error.
Y Error iR ZE AR S E) B HEEE TS, Set As XYZ ' Z,
EMBE — T, M Origin H' Copy Page J&i I ERE IS Word 0% S, A
Word [f118, &S RIUEIDY A B, af AR Word HAHH) “ElR 7 TH
PEEATHEBY, K, Wor “ER7 TR Hali Word it EE,
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AR, Won (BaiD B THA=,

NI HIE.

1R 5140 h, BAEFIA A 2 5 (LSRERGIEES D, B XYZZ B, FoR
FEu] P A o, — AL LB P A RS A, 54 R CHER oy . TR
A&, WIHTRTR, WA ECE S B EH AL X+Y+Z=1 (R LUER L = o s MBGE
PR £ N\ Origin [ Workbook). EH1E] 5.140 1) A (XD, B(Y)HI C(2),
SR )5 Plot|Specialized|Ternary, XJARSRANFRIE:FIZIESFHEAT IR PECE, Copy Page
JEie LK 5141 PR TE . 7R 5141 1, A Rk (CBERpE A (XO),
FT XY ARbREI X 5, B AEAIL (CBAESIE B (Y)), CHEAN (Bdlg
C (Z)), XYZ briELASERER 7 m B, 554k, =AHIEBRUIE “Scatter” B,
U SR AR R s s 2 T AR M, AT RARGH ] 5141 1% A0, B “ Plot Details”
JTHE, 7ERRJEE T “Plot Type” 1% “Line+Symbol”, XAEEHE ik LA 4 £k TF
A, HARE W LUK Symbol 8T IRE, TEILATIAUR, TS H W1 IAHS
SR

AGO s | (C@ D@
Long Mame
LInits
Comments
1 0.06 0.04 0.8
2 0.049 n.os 083
3 014 012 n.ya
4 0.2% 022 053
] 0.33 0.26 0.41
5] - i = =t
7 0.45 0.06 -- 0.449
a 0.55 012 0.33
] 0.64 nz2 n1a
10 068 0.25 0.o7
11 0.7 028 0.0z
12

5.140 —AHEIRAGEER G X+Y+Z=1 87 100 1FHL)
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ARG E T A 2 ZIEDE, kU~ mpiAs Z 5ol B XYZz

0.00 1.00

0.25 X 0.75

0.50

0.75y VAV \0.25
100/ = y 0.0

7 7 7

¥,
0.00 0.25 0.50 0.75 1.00
A

5.141 =K Glig X+Y+Z=1 1H0)

A, FEEIN Layer Contents (JZNZE) B INZE (Layer) W75k, X7
T LT AE N B R 2 A B A S 2R T . a8 XYZZ B =AH DR

(a)

(b)

(¢)

IRYEE 5.140 FOECE, IR _E A4 07 v m 1 5141 # XYZ =
AH
At 5141 KEZ 1 AR, %$E “Layer Contents...”, #fiH
“Layer 1”J7HE, Wik 5.142 Pron. 72 5.142 fil ks D44 “bookl ¢”
(R € (Z) %), Ui layerl [F%d /2 Workbook ] C (Z) 1%L
fii o

25

HEr R “book1_d” (HIN D (2) 51D, #3t “m 37 2] (g
5.142 PR A ENE ) AT, KRS HILWE 5142 FroRi
“Reminder Message” [/~ 5 B o XM B 322 Origin (1)
SHE SR XYZ 5T 37 EE A “Yes” HITE, K
W R “UH—107, LUS TR AR B I gk st b ) e s 56
CABOREEFE A, LUSATER, BRARE “H—
BT AR, XA AR R, BUE A=A
I 2 gk SR g el HE s S DUAS B2 B8 AN R, IR RS A4S = A
BRI, USRI, R “IH—4”, Origin 1 El#
PRI, FEVOESE—A “Yes”, 552NN HERIE T, LUSTEXAH
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fifE Origin —AHEIN, HEAWL “H—1b”, 1ERIFBS KM, i H.
LTF-ANBE PR SO BRCE, [R5 — A “Yes” B 28 AN EIRE,
WAl %E Origin BCE e —AN Ui, BB AR BUESE — A “Yes” [MIEIT,

I BAEAE = AH T B 46 Origin Zd 347 &4
(d) fEEl 5142, GE5—A “Yes” WM, A5 “OK”, XFFm e Z
FUI = AR, F i A0 757, 6 PALEEE s “Scatter” EI1E
4T “Line+Symbol” H1 Symbol [FJEi (L% E, Copy Page 7 MLl 5.143.
Legend I IN. FEREIK 5.143 1) Legend 1 AT C (Z), i D (Z),
X2 R =AHE I 4A Layer A4 C (Z2), 7RV Layer Content 4 H 3,
D (Z) % thek. nJLLZER] 5.143 Xt Legend BTN D (Z) HIUEHY,
SRR R A% Legend 2], #% “Properties”, #fLiEl 5.144 (¥] “Object
Properties” J5HE, K LIUARHEA “N(1) %(1)” RAEIFFREIERIE =8,
5.145 B, BRI FE 16 “NI(1) %(1)” HRIHN 1 20k 2, e 58 4k “\I(2)
%(2)”, “OK” Jf Copy Page J5 &l 5.146 fliz~, XFELIE 5.143, XA N
T D (Z) 1¥) Legend Uil T o 48X, RILAAE Legnd I J&VE B EHEN X Legnd
JUME. FRE LA SCE IR (Arial, RAKSE, FOARRRIGE BT R
[INSRZT R ZEP ORI, FRATBIN ie/a s 70 I N NI SR ol N 1 7 S o e

BT BB AR N
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0.0

1.00
Creeee—— -

Available D ata LayerEontent&JJ
biook1_h | [ baokl_s Cancel
book1_biE2

book1 .

Unaroup

Edit Bange...

[] Show Fiange
[ 5o [(1Rescale on OK
[ Shiows cument folder anly

/a0 /N AT XN o

025 050 0?5 1.00
A

K 5.141 Layer Content (JZHNZ) AN

Eeminder Nessage

Ternary plots assume that the data are n-:-rmalize
E 100). For the data to be plotted, there iz at least ome data

point that iz mot normalized. Would wou like wour data to be
normalized?

Aevailall

bk

book 1
book (& ¥es

':":' (Yes, and do the same in the future, no need to ask azain.
ook,

LJLJLJLJ.j

{:}'H-:-

{:}Hn, and don’ t bother me with this again

I x| | Cancel
5o —rersaeTrreT
[ Show curent folder only

1[3[]0[3/. .\./\ A Y , \um

0.25 0.50 0.75 1.00
A

Kl 5.142 “AHEHIH— IR R
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0.00 I 0.25 I 0.5/0 I 0.7/5 I 1.00
A
5.143 =AM XYZZ 1K

I Object Properties

Background |Flack Line % | [ |Use System Font
[JCenter Multi L

i F ihiilee: oAt =

Tab Si;s [ ]apply formatting to a1l label |Set Default

| Bp Defanlt: hrial v | A JJBlack |N B I USXxx T

V1(1) %(1)

7 T 7 T rd [:I[:“:I
0.00 0.25 0.50 i 1.00

A
K 5.144 Legend J& P'E e & 7 HE
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1 I OLject Properties

Backgr ound Black Line % | [Usze Syctem Font 0K
DCenter Malti L

i Dﬁlute Out —

Tab Si;s [JApply formatting to all label [Set Default

| Fp Default: Arisl v AJRlax [N B I U x* x, T

AL(1) %(1)
AL(1) %(1) |

i

C

100/A/ \\7% \/ \.:.c.c.

DDD DSD DTE 1.00
A

5.145 SRS —#21 Legend o “Ar 477

0.00

1.00

0.00 0.25 0.50 0.75 1.00
A

5.146 Legend #5 il DD (Z) J& (KFELE 5.143)
(2) AL X+Y+Z=1 5L 100 “JH—16” il
SR —R, 1E7E Origin /F = AH K Z AT 6 &0 IR a8 . AN 2
X+Y+Z=1 5100 “VH—4b” 155, —AHEAE K SORAT AT ? A 41 1)
JEUE K Workbook 1] 5.147 B, 7 B Hp 20 (0 s (O ME K S AT A N A%
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T 100 (EIFAEREET 100D, AL X+Y+Z=1 8 100 “JH—4b” 15ol. EE
5.147 1, EH AX) B(Y)RT C(Z), X5 Plot|Specialized|Ternary, X A& ARHlARTE
ZIRE UK R 2 S50 4T R E B, Copy Page b2 LK 5.148 Fivn. R HiE
RIME, IXI Workbook HELIF PN A4 RIIX IR AR T %, Wil 5.149, XK
5.147, Lt AE R (133 Origin A BNHEAT T 0407, A SEAT AT I BY X+Y+Z
ST HELRAET 1 (5100), AFIH A1 X+Y+Z=1, Hanl&l 5.147 % 117

(P 5.149 26 1 47): 9/(9+2+12)=0.391304347, 2/(9+2+12)=10.086956521,
12/(9+2+12)=0.521739130, —LAHMMIEAAEE T 1, B X+Y+Z=1, &l 5.147 ¥
HE A REAT 23 A2 X+Y+Z=100,

{ A BiY) i Dz}
Lang Marme
itz
Comments
1 ] 2 12
2 11 a 14
3 14 7 148
4 16 4 22
5 17 13 25
R ey = =
7 34 1 a3
a 40 g 34
4 44 4 ar
10 a7 15 a4
11 5] 22 42
+2

K 5.147 =AMEIRGEERE AL X+Y+Z=1 8% 100 154D

i
<
0.00

7
0.00 0.25 0.50 0.75 1.00
C

5.148 =AHHK A A2 X+Y+Z=1 5§ 100 15D
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Al B Gl D)
Lang Mame
LIhits
Comrments
| 03913 0.02696 052174
)| 035484 0.16129 048387
3| [0.35897  0.17949 046154
t| 034043 019149 046809
5| 0.30909  0.23636 045455
K - - -
7 35 1 33
3 40 5 35
9 44 9 37
10 47 15 39
11 56 22 42
12

5.149 —AHE CRW 2 X+Y+Z=1 5% 100 &5 FEE G A3l 20—
TR XYZ ZARE, R E AR WK 5.146 1) XYZZ —AHKE,
SOZATAE? R (1) 92 XHY+Z=1(3L 100) “H—” o1 XYZZ B —
£, ¥ Layer Content (JZANZH) 1771k, BAMPEES AT “4&H XYZZ
B=AHEPE]”, & “Reminder Message” JES —I “yes”, T —LL/@PEkE
Copy Page W1l 5.150. 415 Copy Page J [ —AHE AT —MTEHIME, nlLAAE
Word H4TFF Copy Page ] Origin EJE, #AJ5 15 Origin ghnl DL R, 154K
¥ Worksheet JFAZ AN 5.147 P, M2 WA 5.150 Froas, wiodk K&l 5.147 (4L
CEAERTEE (EHE P B 0 IF, X PP 2L Worksheet (I —AHE XYZZ BB “%
H XYzz R=AEE” Tk, Copy Page i IR 5150 —FF, Hi&
Workbook WAMAL T, WA 5.152 iz, fiBLLtOHERATINAZ X+Y+Z=1, fiil
EREOMERFA T AL X+Y+Z=100.

109



0.00

025 —

0.50

o /o
0.75
1.00/

0.00 0.25

Q

- <
'I;’ : 0.00
0.50 0.
C

%5 1.00
K 5.150 =1 (A2 X+Y+Z=1 5% 100 f50) XYZZ H K

AT B iy F142) E1{72) DiZ2)

| Long Marme
LInits
Comments

1 ] 2 12 aa 1 a3

2 11 A 14 a0 ] a5

3 14 7 18 44 4 ar

4 16 ] 22 a7 15 a4

5 17 13 25 1] 22 42
7

K 5.151 =K RS R L X+Y+Z=1 B¢ 100 1550 FRI515E 2

AL B 1Y CiZ1) FAE20 E1{v2) Oi{Z2

Long Marme
Linits
Comments

1 0.3913 0.086496 052174 a0.7y2464 1.44928 47.82609

2 0.35484 0161249 0.48387 a0 G.25 43745

3 0358497 0173449 0.46154| 4388884 m 4111111

4 0.34043 019144 0.46809| 46453465 1485148 3861386

5 0309049 0.23636 0.454549| 4666667 1833333 34

51 = == = ==
7

1 5.152 =AHE (ANl 2 X+Y+Z=1 B¢ 100 155D
FUSH SRS AshIA—1k
3. Smith Chart B (Smith &) @: Smith [5 Bl — A e S5 A i o i 32,
E LURAEHL S P R R . A AR PTAE, Smith [E] B RS, R
MRSy, W0 TR Smith BB SANS YR SO A O

it

o
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AT IO A L 8 T 55

&l 5.153 J2 A1 1f) Workbook. 7R 5.153 H, & A(X). B(Y)H! C(Y),
SR )5 Plot|Specialized|Smith Chart, Xt H 41l 5.154 f¥] Smith Chart . £ K]
5.154 1, HFAEFHATE 5 WA (£5.05), oy £L E0AE A 1R 35 (0 im0 70 5 A& 9 20 2030
ek, b TiEwE XA g, nTLIXH: Smith Chart KB b7 gr (g 1)
Smith Chart 4[], 31} Smith Chart BB AHE, WKl 5.155 s, & 5.155 4, 1
“Factor=""JG4i N 10, SRJ5 “Normalize” (J1—1LFAHT), IXAEWLBHRFEBLITHE
BT 5x10=50 BRUE IR AR o, 0 50 BRI B bR HERFAE LA
FESHARIER 50 BRAR RS HE FLRED, Bt AR [ AR B bR SO R/
FEHZR L ST, Copy Page ol 5.156 fizs, nTLAGE ], Kl 5.154 45
75711 Smith Chart il B -3 HBLLE R 5.156 o Wi 76 3 B 7 L FE H, Copy
Page Ji7 I K EIBEC R I ARE SCF4 “ b7, w] LU [ B 0EA 745 2l 5 1
i [0 B AR By SCF- TR 3 6

1.1l 5.155 Smith Chart [ Fl (¥ g P ¥ EHES, midhy  Beverse Roaxis  mf DUfE
B AR5 AT I B DL A b S5 s R IR D) B A g Bk, i 5.157 B s i

pil Convert Data toMag / dnele | /f] 5153 [y Workbook H, 20K —41 1
2R 10 SR AR B He A R (/AT f, P 5158 B, A N ZARAE LRl e
[ 2 E5 s Ak S AL R AR/ AR A, AR S, W R I e ik a2 5 — 21 i 26 2ol
BELRO B L Reimtorpret Dava as Wag 7 Mgl , JUZEIE 5.153 ) Workbook

B, SERCITIRAE AN P SNEAE, IR oG 26— th e Bl 41 42 Fr 2 LL “Mag/Angle”
(TEAE/AHMD Rox, W 5.159 Fras, AR, Smith Chart K4 2028, RFEFHPT

ARSI F] 5 WRHPIRAS, WP 5.160; Comstant SHR cixcle [ i Lo [l O MAS
A BRI ST R, WL TR
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A B ]

Long Mame
Units
Comments

1 ] 121 27

2 10 13.5 27.6

3 15 14.3 28.6

4 20 15,6 30

5 25 16.9 36

6 an 17.5 36.3

7 35 18.2 ar.z

8 40 18,3 3g8.A

g 45 202 38.2

10 a0 216 401

11 a5 232 42

12 g0 25 424
17

5.153 Smith Chart [t) Workbook

K] 5.154 Smith Chart
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S5mith Chart

Hormalization

Factor = |1 V| [HormaliIEI

Current actiwe dataset
R: Bookl_i

X: Bookl_H

[ Tpdate ]

—8

—C

’ Conwert Data to Mag / Angle ]

[Reinterpret Data as Mag / Angle ]

’ Rewerze B axis ]

Lon=tant &k circle

Pt 8t

where B should be larger i

Foaint density of

Line |Black | [ Add |

-1.0j

5.155 Smith Chart K e

]
Kl 5.156  “VH—ALFH$HT” J517 Smith Chart &
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K 5.157 & 5.156 “Reverse R axis” 453

A By Magl2y | Anglely2) Cr

Long Mame
LInits
Comments

1 a 121 943587 2.08254 27

2 10 13.4 931716 5483549 2T 6

3 15 14.3 932479 3.8186 286

4 20 156 9,397 35 278072 30

a 25 16.9 Q46477 212806 36

] 30 17.4 951476 1.66338 6.3

7 35 18.2 956015 1.34074 7.2

g 40 19.3 Q60252 1.12166 38.4

4 45 20.2 963633 0951649 39.2

10 a0 216 9 66351 0834453 401

11 a4 23.2 9696 074626 47

12 60 24 971996 N&73149 425
13

K 5.158 “Convert Data to Mag/Angle” 145§
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AGKT) Ber) || Maoe | Anglervdy || Crva
TIE|

lits |

1ts|

1| -1.04926 014901 5 12.1 27
2| -1.08838 010256 10 135 176
3| -1.08931  0.07141 15 143 8.6
4| -106288  0.05162 20 156 30
5| -1.05571 003823 25 16.9 36
_B|| -1.05056  0.03051 30 175 36.3
7| 104572 002447 35 18.2 37.2
8| -1.04119 002039 40 18.3 38.5
8 -1.03754 001724 45 0.2 39.2
10] -1.03418 001507 50 216 40.1
11) -1.03127 001343 55 232 42
12| -1.02874 001218 B0 25 425
13

5.159 “Reinterpret Data as Mag/Angle ” [#]5 %

K 5.160 “Reinterpret Data as Mag/Angle ” S3(K&lIEAZ 1,
4. High-Low-Close () E: #7JEa1 XYYY 5 XYY. # T XYYY 2%
5 Workbook, JEEIGNEN LR HEBER R Y, KB REH Y, LB
RSB THY, =AY NHEE, Ok, BN A Y Bl E S
A Y BARERECE N T XYY B, AL T .
EE 5161 1, ET AX). B(Y). COYN)AID(Y), )5
Plot|Specialized/High-Low-Clos, 1l 5.162 7K.

115



A BiY) Y Dy

Long Hame
Units
Comments

1 5 121 27 10.48

2 10 13.5 276 11.2

3 15 14.3 28,6 12.2

4 20 15,6 30 13.48

] 25 16.9 36 14.3

] 30 17.5 36,3 15.6

7 35 18.2 ar.z 16.3

g 40 18,3 385 17.8

4 45 202 342 19,2

10 a0 21.6 40,1 20

11 a5 232 42 20.3

12 G0 25 425 21.3
13

K] 5.161 High-Low-Close 144 Bookesheet

44 —
42 1 il -

40 3 I:l B
38 4
35
34
32
30
28 1 i
25
24 ]
plp i

20 3 - - b

18 S =

14_: -
12 4 N
10 4 -

| 5.162 High-Low-Close [

5. Vector XYAM O BE~%: Hdasgl b XYYY 8. e LUK & i Sk & om =5
Y, REFEGEAE X FIHUE B, REFCRLAUEE 5 Y B (PED,
REFCLAERE Y O A, PLX Bk e /g, H=41Y
PO TSk RAMRE /N O M, IEE RN — @t 5 =51 Y Hfl, (Hx T
FAT A Fr s I R e, RO FIELBD . h T ARSI Ll By 2%, L
U AR IR — T o

WP 5.163 fiow, AR mE Sk 2 X FIEUE OB, ki el
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XA X BUEIFEE T X A HL EIEah, MR EE k& 2 5 Y Bl (9
BD, I e XA Y BUEIFERE T Y Sl EZ Bish, T RERLM
JEREEE A Y BfE, Dt E 1k N U REL KT 1), IR REIR R Sk
ATV kAR, BT LLEME R XN R S, IR R LN
JEATME—E, AR EFCRAIC U B2E =51 Y kg, Mt =41 Y i~
SE SR R IRE KN o X T2 2ATER TR U R k4L, AN R
SRR/ CIREE) AN €A AR =41 Y BofEl, o A Ef RG] o
EATRRIE .

> X

B 5.163 S E Sk ME— € (111 LA 7R i

EE 5161 H, R AX). B(Y) C(Y)F1 D(Y), #XJ5 Plot|Specialized| Vector
XYAM, WK 5.164 fizs. Wil 5.164 AR ES L, il “Plot Details”
JEPEBCEME, WA 5.165, & “Vector” 21, “Position” RJ LA 5% & i Sk A7
B, W R BT SLHAT P s “ Vector Data = n] UK 1 BE ( Angle ) FliE {H (Magnitude )
JITAE R Z AT AN BT 4, 38w LLX R B A7 Sk HEAT 9] (Magnitude) JECK
45/, EK 5165 #, ¥ “Magnitude=0.75" B 'E N “Magnitude=4", Copy Page
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6. Vector XYXY OO Bl¥: H¥as it XYXY 8. BE DL & #i kR4
XY 5, Rkl sUR S 4 XY FIAMRE (X1L,Y1D), Rk & s L 4l
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EE 5161 1, ¥ COY)FIE SR X 41, X FfE Workbook BLas B A (X1)
B(YD)C(X2)D(Y2), Wil 5.168 Fia, 2007 RRAT s % 5w Sl 2 AR b
(XLYD), WEMRATHAE S K& nU bR (X2,Y2), WEREHTHIUSIEHE, A
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5.4.10 Template Library R

1t Plot| Specialized 5" Template Library, i% Library H.(¥J Origin #i#j
RHESAE R C A YRR, I X Library HUWIAR PHE K — 42 IR
AT R, WK 5.170. KIS ) B4l Workbook #SLAIE 5.161 Y

Workbook 1.
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DeletedSystemFile EightTop
| Offzet?
Off=zatil
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Categor: Freview

Columns & Bar A

= Multi—Curve b 1 El
Doublel ! :;Hii
Offzsetstack ]
Waterfal
PanlVert
PanHorz
Fand
Fand
Stack

EightY W

Descripti

Location: C:%Program Files'OriginLabhOrizinG Inset. otp
Date Modified: 2007-10-15 13:23:04
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K] 5.171 Template Library 5. —#E22 IAAR Inset 1170 00

121
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4%, RightTop & n] LLil XXY R, Ll Layerl &0 (1, 1) 1 (2,
2), Layer2 ¥ (3, 1) A1 (2, 2), Wikl 5.182 fFn, B/t Pl
K, ATCUH A AT BRI e B T X 45
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2), “Add”, Layer4 ¥t (2, 1) A1 (3, 2), “Add”, Layer5 &+ (2, 1) 1 (4,
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FR N, VSRR, B 0 2 50 Wik, WK 5.185, 5 DU JZ 1 i £ 4K b
PLHK, BN LA IR R 2054k BARIE 5,185 A N4k 4k, {H Workbook A&
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BN “1507, sy N BRI 5.321 Fias, IXFE X BARERE AN 10 5 5
FIRRREI M A G/ T, MR T DU Al X B ARAR (A, SR 543 s
KA FRE B . ARG — e Y AR S5 B, e Ry
D7 Y A kR{E, # i “Plot Details” J5#E, fidi “Minor Tick Labels”,
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FRE MR T o 7EE 5.316 TARZLRNFT5) D (Y), AfjHEN, #&E D (Y)
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elationship in arrangement.

[t ) (ot ] [ cmea | «
Kl 5.324 VS INHTIK Layer2 W&

EK 5324 1, K “Modify Axes” T “Left” JanliE 7HER 25 L, SR

JEHs “Right” J& I T HEST By, SRJR Al “Modify” #%81 (— Blt

A Rk W EARD, Wi 5.325 frox, WA LLE 2 Layer2 (] “Bottom (XD

209



+Right (Y)” RV E . Wi EAR R SR s, T LA 26 R 5 1444

“Undo” RIS INFT Layero BIAEEIEH, A7 “Undo”, sithh “OK” 44
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[¥] “Increment Editor” (JLINEIYZE), XA Origin BRIA K2 41 LA BB, W] LA
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MEW), EH “Save Format as Theme (24 “F@”) .7, i A HEMIIE] 5.343
FiRe ¥4 “Name of the New Theme...” iy %4 “Effective Themel ”, VEREAEHR
“Set as System Theme” FI7HES] /45, WIR AT “Cancel” #2481 N HIHTEIR
144 - “Edit Theme Details”, Wi JEIF—AAME, WK 5.344 P,
“Property” &3l H W], “Value” & E W E ) “{47, FLLNHEAS Theme HHAT
WHE, WFEIUR ARAREISRTY  AAARZIEE . ARAREESIRVE I £F 5. A, B
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P R B IR L, RETTHE R I H i /D8, RHR BN 4 — HAE RIS, 4118l 5.345.
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Ml Save Format as Theme

I Heme of the new

Description: | |

L= ]
| [Jset as System Themel

ormats to Save

A11
#11 Styles Fonts Colors Symbol, Line and F
Dimension Scale Background Text

5.343 “Save Format as Theme” X B HE

Ml Save Format as Theme

Hame of the new |Fffactive Themel

Description: |

Current System |Themelst (User)

[]Set as Sy=tem Theme

Detailed custemization can be done by right-clicking to delete and add
individual property. You can alse use the Filters button to perform advanced Filters...

Property Value A
p— | | s
= [ Page [JCollections
=[] Background
D Base Color l:lNone -
[ Gradient Control Top left
=[] Dimension
D nits inch
[ #idtn 1.7
[ Height 5.25
=[] Display
[ Show Data
[ Show Lahels
[ View Mode Page
ED Legends 7

5.344 “Save Format as Theme” & & [ & JTHE

S5ave Format as The

Hame of the new Effective Themel

Description: |

Current System |Themelst (Fzer)

[Jset as System Theme

Detailed customication can be deme by right-clicking to delete and add
individual property. You can also nse the Filters button to perform advanced Filters...
i1,
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[ Faze it =
(5ize 28
[1Bola O
[3 Ttalic O
[ tnderline O

O coter List [T T T

[ Line Stple List —
[ Shape List OSoAGwSd PO
[ Interior List [ Imjejmjz:]e]=lul] |

Kl 5.345 HEEINT R E
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o
Froperty

Value ~
=[Fi1l
=] B Increment Editor &|
Right-click for more options, drag
and move rows to rearrange s 2
_:J_:J Cancel
=@ =
1) ek -
be 2| R4 =
D Li 3 -Green -
D F 4 -Blue hat
2l s Eom -
Os v
O o — . bt

O0LTod DT
BEOOOHAXED™ N~

[ Line Style List
D Shape List
D Interior List

5.346

5.347

7t Origin " —@HEHEmE H A (X) B (Y) C (Y) #Uff) Graph B J5, s
“Tools”, 1%t “Theme Organizer...”, #i “Theme Organizer” J7HE, %
ST ORAEI) “Effective Themel” ({7 Theme IIAHIG S B, HAWT Theme K/,
I FNAE, PR AT TR X T LB Theme [AAFR,  BUbR AR5 DB 54
“Theme Editing” HE, WJLLIEE Theme W B BCH /MBI E), BN “Apply
Now” &AL &80T, Wik 5.348 Fion. st “Apply Now” #2401, , &Kk
HIPRAF ) Theme “Effective Themel ” M FH 417 ¥) Graph, W %145 it & Symbol
BRI AR, BOAKRZSE — D, IAEHAL O, WK 5349, i)

SR

“Increment Editor” 7 HE ({E M EE o Bt i+ )

B Save Format as Theme |E|rz|

Hine of the naw [Effective Thenel | [« ]
Descriptien: ‘ ‘
Curvent Systen Feneel
[J5et as System Theme Eﬁ
Detailed customization can be dome by right-clicking to delete and add
individusl property. You can also use the Filters button to perforn advanced Filters...
Froperty Value
aOwn B [(JList View
=1 Pattern [JCollections
(15451 [ Jen -
[ Color [ ]¥en. -
2] Shadow
[ style Fome
[ color | sl -
[ LineStyle Solid -
[ Face Auto -
[ 8ize 25
[ Bald O

[ Ttalic (]

[T Tine Style List
[ Shape List
[ Interior List

BOO0DHERE0=E v

“Increment Editor” J7HE C£F b5 Bt i )
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sl “Undo Apply ” 2 U 241 Theme 3 H 2B 1) Graph. “ Apply Theme to”
H =T PR “Current Graph” (Z47J Graph), “Graphs in Folder” (3Cf39¢ A
Jit Graphs), “Graphs in Project” (3l H N /5 Graphs), Theme [ H[¥] Graphs
TO SR 9K, &)U Theme  “Set as System Theme” Hif /7 HEF]
RS, XFE Origin BAHI4 1% Theme &E 0 R SERAIR, FRIAEHEIZ Origin
B FOHT I B e Theme & “System Theme” A A &5 ERIA “System Theme”s
FH W E “System Theme” [()— N EAEK 5.349 d1, FbRATEE “Clear System
Theme” B4 s ili 'l Theme, #RJ5 RAFRABE “Set as System Theme”s

S ET

A system theme can be applied automatically when making new graphs
Curreni system theme: Themelst (fser)
Right-click to set system theme or to choose other operations

Apply Theme to
Graph | Worksheet | Dialog

Hame Size Dat A Curr aph
Themelst 26 2009-01-27 11:52:0 —_—
Themel 2 2009-01-27 11:47:C
ThemeZ 2 2009-10-24 22:26:0
Theme3 167 7009-10-24 22:34:0

2009-10-25 00:05:C
EEF Fublicatic
Black on paper 10 2007-10-15 13:23:C
Color Publication 8 2007-10-15 13:23:0%
< I »

[#]Exclude incvement list

5.348 {RA7 M Theme I H % Graph 1% &

==l [y

Il Theme Organizer

A system theme can be applied sutomatically when making new graphs

Current system theme: Themelst (Uzer)

Bight-click to set systen theme or to choose sther speratioms
hpply Thems ta
Graph | forksheet | Dialog

Hame Size Dat A Current Graph v
emels 2009-01-2T7 11:52:0
2009-01-27 11:47:C 1 Apply Now F
2009-10-24 22:26:C—

2009-10-24 22:34:C 1

Zooai0zs 00 Ot
2007-10-15 13:23:C
Flack on paper 10 2007-10-15 13:23:C
Color Fublication B 2007-10-15 13:23:0%
< | >

[“]Exclude increment List

Kl 5.349 {417 Theme 1 % Graph
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S 20 Merge Graphs (B IFEITE) - AR BT EARFR

NSRRI Layer ASBEfR YURFER AL BRI B 75 22/ E e LR R 1) Grpah,
Merge Graphs (&I EIJE) Al LUEAREF IR Y7 % . Merge Graphs (&3FEITE)
ThEe LIRS K, Rek A% Graph (EA KD Wik £ A Graphs “Hfis” #3151, ¥
X A EEREE logl0 (HAEFRAA) LU, T X Al AR AR A 5] 3K
KRB TE AR, ASEBITHR EREA e ATAE (¥ 58 B 15T o

EE bt 6 4 A~ B, Workbook f1H 5.350, C (x2) FAATLAH A (x1) #2 “Set
Column Value” HX Log10 7543,

AT B 1) CE D2

Long Mame
LInits
Comments

1 10 an 1 a0

2 100 40 2 40

3 1000 a0 3 a0

4 10000 G0 4 60

] 100000 il A 70
Fi

K] 5.350 =241 20 [#) Workbook
(1) % Workbook ] C (x2) FID (Y2) £%, miHARE, # X Bl H i E N
036, WK 5351,

704

60+

50+

40

304

20

10

Kl 5.351 1E R E
(2) #H Workbook [ C (x2) 1 D (Y2) £, i tH AR, F5F x k47Kl 5.352
)% E, From Al To 43514 0.5 F1 6, JEAFIXANEEADE 1 % & 1L
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6, % “Type” BN Logl0. W5 WK 5.353.

__[J

U

60

50 -

& 5.352 X ARbRARLE 46 Vi il e

1

C

K 5.353 X HliHL Log10 Abs i Ak
(3) Wit 5.351 (Origin H1 /& Graph1) [ X AAbzdl, VLKl 4.354, XfALbRGHEEAT
WE (BROARPRZIRE), W&k “Tick Labels” R “Show Magor Label”
F1 “Title&Format” [f] “Show Axis&Tick”Hij I /7 HE N 1) 5 2 b, “Hfisg”
Jo WLIE 5.355, 3XAFE¥ Graphl () X ABKREHFIZIRE a7
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70 4

60
v | Display [Decimal:1000 =

Divide by

50 o
Set Decimal Flac

Prefi

40 SufEi

30 4

20 4

5.354 K5 X AAbRAHANZI JE B i AR

70
60 |
50
40
30
20

10

[

K 5.355 X AAbREHFNZI 1 B Jm IR
(4) MKl 5.353 (Origin H 72 Graph2) [FARRE, 5 “Plot Details “ J7HE,
Kl 5.356. XfI&l 5.356 HHATHCE, WKl 5357, “Color” i% “White”, “Fill”
% “None”, “Width” 31 “0”. fith “OK” Jaunl¥ 5.358, XAFEEEA—M
FEIR B0 “ Bt 7, FFHIR B X 4 Logl10 (AR IR DI (3) DI (4)
S “PHE” TEE—FEI Logl0 ARFR B EE D,
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Pattern |Spacing 1

Border Fill

Color NN Black E:u I E-d

Patter [ JHeme -

Styls | — solid -

- Pattern
#idth 1 - tidm
Fraviey

Inerement Pattern

Flat Trpe [colunn / Bar <] [52] [ Merkbesk | [mE | [cencer ]

K] 5.356 Graph2 1))@ 1 B AE

Pattern | Spacing

Fill
] ‘ Fill I :e: | |
Patter [ IHone -

Style [— solid - —
T 7 Pattern
#idth [0 - Hidth

Increment Pattern

Freviey
@ [ Workbook | [ 0E | [Cameel | [ gply |

] 5.357 Graph2 1] “Pattern” % &

=]

] 5.358 Graph?2 ‘5 BEAN— AR [ B Gk
(5) Graph|Merge Garph Windows|Open Dialog..., #11& 5.359. I & /7HE, I
K] 5.360, 471445 Merge 1700 %0 K] o BRI A S22 “ Merge ” (1 T L A5 Graphl
F1 Graph2, FTLL “All inactive Folder” R AAT EW S . W Merge 5 2211
Graph 2 8EAERIEI, (HXAZ AT Graph, B LLZE “All inactive
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Folder” N HIEF: “Specified”, A5 miidi & 5.360 “Graphl, Graph2”
Ja T A5 5, Xt P 5361 (5 HE. FIFAEA “) (7 FF5dkT
LT 2 Merge 1) Graph.

B Ele Edt Vew Grah [ata gnalysis Took Format Window Help

CBER@B Fose wm S s & yBERe |

Akl Plot to Layes .

L I E=EE ESCTE]
@ E g om
=] 15 Rescale to Show all CuhR
Layer Managament
Rk | ST add Acis Scrolbar v
& ‘3 Folderl HNew Layer {Anes) ¥
Extract to Graphs...
+ Apply Palette o Color Map,.
B, Merge Graph Windows * 1 <Last usad>
4 Speed Mode... Open Dialog...
) Update Legend...
= T A
.‘r|
T BB Mew Table
ol
7| Tame B New Xy Scalr
IZL E'.;dtll Irmize Layer
1 G-ﬂ. E |‘.H|_J& X-Y Axes

e

Grouped Data in Layer »

& 5.359 Merge Graph > ¥ [ % £

Jialeg Thent [Factory default> -] | B [ revier |

Descriptio Merge selected graph windows into one graph

" 0]
Metge i — Al -
o] i mll
a =

Keep Source Graphs

Rearrange Layout

E] Anange Settings

Mumber of Rows

Mumber of Columns

Add Extra Lape(s] for Grid

Dmn 23]

Keep Layer Aspect Ratio
Spacing (in % of Page Dimension]
Page Setup

i3 Cancel | «|

K] 5.360 Merge Graph W&

Yialog Themt [Foctary defanlts - !Eg [Fravian

Deseriptio Merge welacted graph windove inta ane gragh

Graphs

T Hame  Fath
ERo S once B i0ks ; Grapht /MRS TR
Hartangs Layout ; [56] | ) Grambe  /oRBRERLE T ERNLR-
L Amange Settings

Mumbes of Floms

Nurnbes of Colurrng

Add Extrs Lapars] for Gnd

Korep Lages Aspect Ratia
=] Spacang [in T of Page Dmsrsson) - -
[£] Page Setup Show esbeddad gragh Famesl]

No Preview

%] 5.361 Merge 5[] Graph ¥ &
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(6) 7 5.360 H, “Number of Rows” F1 “Number of Columns” &5 Merge £
A Graph JG & B0 Graph J& JUAT LA . ABPE: “Number of Rows” Fil
“Number of Columns” #Bi&E N 1, WHLZ¥ Graphl 1 Graph2 & IFf2]—4
Kl “HE” 58 “OK” JEun& 5.362. FRRARARAIFRIE BT SORBCE, I3
1 —A~ Legend MFR. 7EE 5.362 F1 ] LAF i, Graphl F1 Graph2 Merge /& 75
% T8 Graph [f) Layerl #l Layer2, /25K 5.360 HAS “Preview”
T B S R 2

02

70+

60 o

50 <

40 -

30 <

20 -

o}

5.362 Graphl Al Graph2 Merge #|—/> Graph

521 21 Merge Graphs (A3FEE) - BNMNZE R T—4%

Fbanld 5.363 Al 5.364 235 /& Graphl £ Graph2, BLAEE &SI —
NEEAE, FHA Graph 1% i Ab7E Graphl 1) Y=0 H %k I (ZHZEE
o S “Line”  ¥HLAN NG ). Graphl &l AL bR BERASEIE T, WA
26 Graph2 BT HE A BEA . Aili Graph2 (1) X ALbrdl, 4% M SE61 20 /44
(1) 7 10 Bt Xl ARAREL AR RS, Wikl 5.365. K14 Graphl F1 Graph2 )Y %
HUAARCLGVEHE Z A2, 7 Graphl HFXGEALD Y FAEbR{E, ¥ “Scale” 1) From
F1 To %%, F1 Graph2 ) Y #Hi1) “Scale” —Ff, #RJ5 T Merge 5> Graph, iX
FEANZ S & 1E Layerl [ Y=0 Bk I, Wi 5.366, 5k M4~ Graph £ Merge
Je FE XL Layerl, %% Graphl 1Y 422676 BIH Layer2 () Y b vaHl —F.
MR AT AFE Merge Ji5 (987 Graph H siiili Layer2 (B, KR (Hish), ##i15
A ZF AL T 44 B, AU P4 Layer B X FliFFAE S
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T
o o
Rvel

T T T T T T T T T
200 220 240 260 280 300 320 340 360 380 400
? ( nm)

5.363 Graphl

10+

?e( ME m)

-104

-154

200 ' ZéO \ 3(I)O ' 350 400
%] 5.364 Graph2

10

o
1

?2e( ME m)

KN
o
1

-15 4

K] 5.365 Graph2 ] X 5l AA4REL R0 Z1) 55 45 B ek
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10 1 10
54 ‘ ‘ -5

~ o 0
. |
2 g
— 54 L5
()
o

-10 I-10

?( nm)
-15 - -15
T T T T T T T T T

200 220 240 260 280 300 320 340 360 380 400

5.366 Graphl #1 Graph 55, PN FALE Y=0 HEZk -
Sefi] 22 Merge Graphs (&3E®) - BYZE

AW GEA A 15, S 11, BIS7 k. Merge Graphs, SEf 2 Fil—28AR bR
BBCE ST, el NI 35T Y=0 XRRINBRIE .

e 5.316 1, P AX)F1 B(Y)%), Plot|Line+Symbol| Line+Symbol, % i
LERTFF S H—A Graph, L& 5.367 () Graphl. XUl Y il A kR%l, 50 H % BHE,
7 “Scale” ¥:¥ & From 4 30, To Ay 75, 7F “Title&Format” £ & ¥ “Top”
Al “Right” IHEALZ WoR, Copy Page 18] 5.368.

754

0] . L
65- \

60- \

55-

50-
45-. \
] N

354

g

0 10 20 30 40 50 60 70 80 90

2]
2

K 5.367 Graphl (Line+Symbol)
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75

704 "

65+
60+ \

55

50+ \

45 T~

] N

354

SS

30 T T T T T T T T
0 10 20 30 40 50 60 70 80 90

(2]
[%2]

K 5.368 Graphl (Line+Symbol) #MEH; .7~

kS AX)F1 B(Y)%)], Plot|Line+Symbol| Line+Symbol, #: A1 Graphl
—H£ 1) Graph2. FIHSEH] 15 H4H410751%, Graph| Layer management..., “Add”
—~ “Bottom X+Left Y” , “Modify” & “Bottom X+Right Y” , “OK” J51E
Graph2 FH&sHGVNETZ Layer2, mithi# iKY Lyaer2 MIBAFRIR “27 , F& B SEH
11 A1 71508 Layer2 1] “Layer Content” 134 “bookl b” ,  Copy Page W&
Jii7, {5 Layer2 H1, Z8JE /& “Line” Y, 1A E “Line+Symbol” Y, X{ifi Layer2
[’] Line, F4 “Plot Type” W' 4 “Line+Symbol” , “Ok” J& Copy Page U1/ 5.369
Jios, BIIPAS Layer ()Y Bl daya A, FrblWE& AT S . miidi Lyaerl ')
EFRIR “17, ffifF Layer]l #2305, RS54 “Delete Lyaer” , 4 Layerl MiIBR,
IXFE Graph2 i — Layerl (] “Bottom (X) +Right (Y) 7 K, ¥ Y %
ALIEVEHE A “From : 30 7 “To: 757 (F Graphl Y B E—#E) |
Copy Page U1 5.370,
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| | - 55

\ 450

I\ T

.\ 445

_\ 4 40

. 35

77— —7——7— 30

0 10 20 30 40 50 60 70 80 90
A
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Ml Graph Nanipulation: merge graph

Number of Rows

Bl Graph Browser

Number of Columns

= (L] R I SR R B |Hame Fath

lislog Theme | (Factory default> Preview |
Deseriptio Merge selected graph windows into one zraph r1—|
L
1
Merge | 5 pecified I Bt 3
fr— ] -
Graphl E k‘“"nhﬁ
Graph2 ’_‘ T n
Graphs - lil . I
=a
/'/
Keep Source Graphs [2; '_,_,/r/
Reamrange Layout Flamar I'?|
[ Arrange Settings

Add Extra Layer(s] for Grid
K.eep Layer Aspect Ratio

=/((dFslder
o [E]oraphl - Graphl
; Graph? - Graph?

O

[ Spacing [in % of Page Dimension)

IHDnznntaI Gap

= £
iy Topic
[5her embedded graph

| [Graph!l  AETRERTPIEARE Folda
|Graph? PRI PR E/Folder

M Graph Eanipulatio merge graph

Jislog Theme | Factory default>

Deseriptio Merge selected graph windows inte ons graph

Merge Specified v
Graph2
Graph1

Graphs

Keep Source Graphs

&

Reamrange Lapout
[ Arrange Settings

Number of Rows

Nurnber of Colurns

Add Extra Layer(s| for Grid

Keep Layer Aspect F atio
[ Spacing (in % of Page Di ion)
Horizontal Gap

Ell ool

| v

3 Cancel ﬁl

0302010 0

P 5.374 Merge Graphs J& T 5 'H
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—a—FR 0l m —®—F

/o

[ ] 58 4 [ ]
. |
454
40
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503070 92 20 40 3 20 1 0 102020 405050 70 20 0
A ]

5.375 WHUEE T Y=0 %O

{8 5.370 H, Wit X AAARAE, i “Plot Details” B HE, 71 “Scale” %
¥ From 1 To MIBUE A, “Increment” W& M “-10” , Copy Page tFd 5.371
FioR, WTLAE BT 2w B0k, X A brlies: 17 180° o Wikil&l 5.371 iy X
MARRAE, 220t 2 IR BCE N Top F Left IIHES WoR IR Right 19ARFRER . AAAR{F R
s, il 5.372.

Graph|Merge Graph Windows|Open Dilog..., i 7HE, £ “Merge” 4 N
e “Specified” ,  “Graphs” J& K XM EGE, AL S A S %0,
3.t “ Graphs Browser” ¥ BHE, WK 5.374. Bl F5413) B35 Merge 1) Graph,

BB AT 2 Merge ¥ Graph. B 56l i (<32 #0647 121 1) Graph1 FiT Graph2
BBREI 203, RIGEMPHZEEE K Graph2 Rl Grapl B4k, w2k
“Graphs Browser” HEH1 2 Merge (EER#L MrE, ridh “OK” , 7EE] 5.373
Hif “Number of Rows” H “2” %24 “17 ,  “Number of Columns” H “17 #
h “2”, FF¥% “Horizontal Gap” (Graphl 5 Graph2 [fJRIFE) 1 “5” ¥k “0”7
WKl 5374 fios. gy “OK” J&, &42p Layerl 1 Layer2 [ Graph3, Graphl
A1 Graph2 24 Merge |—#2, B —HHBERE, HFEE—PREAS G
CEMT, SEWCEAAMETFS KN, il Layerl Al Layer2 B X BliARFREEHE R —
FERAN, HE s 2 A ER b —A Layer (19 X HIARFRME “07 Bt
o, PO ILEEEATR S WG SRR AT IE, A 5.375.
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Curve Fitting Functions
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Allometric1

Function

E
¥ =ax

Brief Description

Classical Freundlich model. Has been used in the study of allometry.

Sample Curve

ax a0 axa
bel b1 Qb1
a=1 W a=1
| povaerb=-0.5 Il am1 pover: b=0.07
! | posser:b= 10 i

o0 g

b J_'g', =3"h
i o fo

y= “ _.;‘Jz'vm= b |

Parameters

Number: 2

Names: a,b

Meanings: a = coefficient, b = power
Lower Bounds: none

Upper Bounds: none

Script Access
allometric1(x,a,b)

Function File
FITFUNC\ALLOMET1.FDF
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Function

y=a+bx’

Brief Description

Allometric2

An extension of classical Freundlich model.

Sample Curve

offseta=1
b=1
poweeric=0.5

Parameters
Number: 3

Names: a,b,c

offseta=1
k=1
P e =3

Meanings: = offset, b = coefficient, ¢ = power

Lower Bounds: none

Upper Bounds: none

Script Access

allometric2(x,a,b,c)

Function File
FITFUNC\ALLOMET2.FDF
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Asym2Sig

Function
1 1
F =Y +4 _E—x AWl 1- K=k =W {2
1+ ™ l+e ™
Brief Description

Asymmetric double sigmoidal.

Sample Curve

A=0 o
wl WA= 0 P \H
offeet yO=0 ;
centerxo=0
armplitude A=1 >
widthiw1=1 — =0
wickh2=2
it 3=3

Parameters

Number: 6

Names: yO0, xc, A, wl, w2, w3

Meanings: y0 = offset, xc = center, A = amplitude, wi = width, w2 = width, w3 = width
Lower Bounds: w1 >0.0,w2>0.0,w3>0.0

Upper Bounds: none

Script Access
asym2sig(x,y0,xc,A,w1,w2,w3)

Function File
FITFUNC\ASYMDBLS.FDF
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Asymptotic1

Function

y=a—bc"

Brief Description

Asymptotic regression model - 1st parameterization.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. 4.3.1

Sample Curve

b i
(0 ,a-b) et
asymptote:a=1
response y(1)=-b"In{c)
range:b=1 H_,/
rate c=05 /
Parameters
Number: 3

Names: a,b,c
Meanings: a= asymptote, b =response range, ¢ = rate
Lower Bounds: none

Upper Bounds: none

Script Access
Asymptotici1(x,a,b,c)

Function File
FITFUNC\ASYMPT1.FDF
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Belehradek

Function
y=alx—bf

Brief Description
Belehradek model.

Sample Curve

a=1 a=1 =1
positionb=1 positionb=1 pos itionb=1
povuero=05 povern =3 ponen =2
r | T
i --; | ¥
}H:.-l =] III .Ifl:lﬂfc
/ M=are
e : . b1
/ B0 Joera) Nyl
b0 ! gl
[ ) '!.J:'=D '5|J :'=|:l yp;,:D
Parameters
Number: 3

Names: a, b, c
Meanings: a = coefficient, b = position, ¢ = power
Lower Bounds: none

Upper Bounds: none

Script Access
belehradek(x,a,b,c)

Function File
FITFUNC\BELEHRAD .FDF
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Function

abx

1+(5-2)x— (5 - 1)x*

l}?:

Brief Description
BET model.

Sample Curve

a=1
b=5
|
x=1 |I
yaarp f/
i) s - - —— 2 (1)
o Jod 0 y=0 NI
v =ath (
x=1/(1 k) ¥=101-b) | [x=1
Parameters
Number: 2

Names: a, b
Meanings: a= coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
bet(x,a,b)

Function File
FITFUNC\BET.FDF

BET
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Beta

Function

Wy =1 wi-1
vy, +d 14 Wy twy — 2 x—x, 1— W, +wy — 2| x—x
w, —1 W wy —1 W

Brief Description

The beta function.

Sample Curve

sl =me-(fwd- 11w 1 ) w2+ 3-2)
i =noH (w31 7w 1w 24w 3-2)

(e 30+ A=l
offsety0=0
x2 w01 |centerxc=8
\ amplitude A=1
w1 =145 wl2=3 w3a=4

Parameters

Number: 6

Names: y0, xc, A, wl, w2, w3

Meanings: y0 = offset, xc = center, A = amplitude, wl =width, w2 = width, w3 = width
Lower Bounds: w1>0.0,w2>1.0,w3>1.0

Upper Bounds: none

Script Access
beta(x,y0,xc,A,w1,w2,w3)

Function File
FITFUNC\BETA.FDF
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BETMod

Function

X

r= a +hx— |[a: +.E:':Ix2

Brief Description
Modified BET model.

Sample Curve

a=1 a4
bt [xt=saric-akasbn b=-3
w=1 b
wEaalath) y=0 )
T, . i #’(E'ﬁ';; %1 y=0
= 0.4 y =12 -
wW=1/a \I
®=-ala+b) M= 4
Parameters
Number: 2

Names: a,b
Meanings: a = coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
betmod(x,a,b)

Function File
FITFUNC\BETMOD.FDF
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Biphasic

Function

l["qul_"qmjnj [‘quz_'(qmm:]

y=dy + 1+m(|;x_xﬂ_1m1;. + (1+ quu_z-xrm)

Brief Description
Biphasic sigmoidal dose response (7 parameters logistic equation).

Sample Curve

Arad »Amin e Amin p
hih2:0 !
bottorm:Erin =0 y=dmad /
irstard secondtop asymptotes: | = I.'II
Armcl=l  Aermde A
irat and secondtop medans: o
i i=1 i =8 l\ o
dopeshi=02 =02

Parameters

Number: 7
Names: Amin, Amaxl, Amax2,x0 1,x0 2, hl, h2
Meanings: Amin = bottom asymptote, Amaxl = first top asymptote, Amax2 = second top asymptote, x0 1 = first

median, X0 2 = second median, hl = slope, h2 = slope
Lower Bounds: none
Upper Bounds: none

Script Access
response2(x,Amin,Amax1,Amax2,x0_1,x0_2,h1,h2)

Function File
FITFUNC\BIPHASIC.FDF

Page 1340


http://www.processtext.com/abcchm.html

BiNeld

Function

¥= (.:;: + bzt )-1;.:

Brief Description
Bleasdale-Nelder model.

Sample Curve

a=1 =1 y x=-ab a=1h=1
c=0.5=1 | |><='3~'h f c=05 f=-1
{
| || e A O M
| =W
| Nt fasty™ Y™ i
" Y . 1 a+b)™)

Y O e (0,0)

Parameters

Number: 4

Names: a,b,c,f

Meanings: a = coefficient, b = coefficient, ¢ = coefficient, f= power
Lower Bounds: none

Upper Bounds: none

Script Access
bineld(x,a,b,c,f)

Function File
FITFUNC\BLNELD.FDF
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BiNeldSmp

Function

y=la +.E:-x:1_m

Brief Description
Simplified Bleasdale-Nelder model.

Sample Curve

w=ah
a=2
b=1
=[5
y(1)=bic| \_((1-ab,1) -
y=L0)
Parameters
Number: 3

Names: a, b, c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
blneldsmp(x,a,b,c)

Function File
FITFUNC\BLNELDSP.FDF
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Boltzmann

Function

A - A
= +
Y 1+e x—xuﬁ.":z‘x ﬂﬂ

Brief Description

Boltzmann function - produces a sigmoidal curve.

Sample Curve

initvalieAl=0 e

final walue: A2=1
centerx0=0
fime const dx=1

(%0, (A1+A2002)

v oA oA 1 dy
=51

Parameters

Number: 4

Names: Al, A2, x0, dx

Meanings: Al =initial value, A2 = final value, X0 = center, dx= time constant
Lower Bounds: none

Upper Bounds: none

Constraints
dx!=0

Script Access
boltzman(x,A7,A2,x0,dx)

Function File
FITFUNC\BOLTZMAN.FDF
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BoxLucas1

Function

¥ = a;('l— e'ax)

Brief Description

A parameterization of Box Lucas model.

Sample Curve

o W
m n
= (n

Parameters

Number: ?

Names: a, b

Meanings: a= coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access

boxlucasi(x,a,b)

Function File
FITFUNC\BOXLUC1.FDF
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BoxLucas1Mod

Function
¥ = a:('l -k x)

Brief Description

A parameterization of Box Lucas model.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. 4.3.5

Sample Curve

y=d

o 00)

y{1)=-a*Indb)

Parameters
Number: 2

Names: a,b
Meanings: a = coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access

boxlucasimod(x,a,b)

Function File
FITFUNC\BOXLCIMD.FDF
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BoxlLucas2

Function

y= L (e—ﬂgx — E_ﬂlx)
o~y

Brief Description

A parameterization of Box Lucas model.
Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. p. 254

Sample Curve

1
4

»=(nia ) ni@, niaza,l |>c:1=2(|n(.az)- Infa JM(aza,)
%= 20nia )-nia, NAa a0

Parameters

Number: 2

Names: al, a2

Meanings: al =unknown, a2 =unknown
Lower Bounds: none

Upper Bounds: none

Script Access
boxlucas2(x,a1,a2)

Function File
FITFUNC\BOXLUC2.FDF
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Bradley

Function
y=al(-bhx)

Brief Description

Bradley model.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc.  3.3.7

Sample Curve

e n
x=0| T———y¥ = -ae
= i

_—h“"—_:_—— - 3
(1fe, aln(b ))_"---_i);\-';b." &
EE -‘”hII:I:I \l

14

o
n
h

%=1

Parameters

Number: 2

Names: a, b

Meanings: a=unknown, b =unknown
Lower Bounds: none

Upper Bounds: none

Script Access
bradley(x,a,b)

Function File
FITFUNC\BRADLEY.FDF
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CCE

Function

_(x_xrl .':F

yeyatde ™ +B1-05(1—tanh (i, (x - xy ) Il

Brief Description

Chesler-Cram peak function for use in chromatography.

Sample Curve

offs ety =0 e Y
¥ K123 E }{=ch
A= / \
=]
Kz k=1 |
B=1

y=y0

Parameters
Number: 9
Names: y0,xcl, A, w, k2, xc2, B, k3, xc3

Meanings: y0= offset, xc1 = unknown, A = unknown, w = unknown, k2 = unknown, xc2 = unknown, B = unknown,
k3 = unknown, xc3 = unknown

Lower Bounds: w=>0.0

Upper Bounds: none

Script Access
cce(x,y0,xc1,A,w,k2,xc2,B,k3,xc3)

Function File
FITFUNC\CHESLECR.FDF
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Chapman

Function
y= a:(l - é‘_bx)[

Brief Description

Chapman model.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models.. ~ Marcel Dekker, Inc.
4335

Sample Curve

it a,c=10
(0,0) e b= 0
; y(2)=0 R
b=2
c=3

Parameters

Number: 3

Names: a,b,c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
chapman(x,a,b,c)

Function File
FITFUNC\CHAPMAN.FDF
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Dhyperbl

Function
yo Rx + Fx
E+x H+4=x

+ Fx

Brief Description

Double rectangular hyperbola function.

Sample Curve

L2440
pl=2=pi3=] g=0
pi=-2,055 pl=p=p=1
2| fxmpd |paedpses
X=i2 )|~

P2 s pipd s o P 4l 46

Parameters

Number: 5

Names: P1, P2, P3, P4, P5
Meanings: Unknowns 1-5
Lower Bounds: none

Upper Bounds: none

Script Access
dhyperbl(x,P1,P2,P3,P4,P5)

Function File
FITFUNC\DHYPERBL.FDF
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DoseResp

Function

4‘1,1 — ﬂl
=4+
W =

Brief Description

Dose-response curve with variable Hill slope given by parameter 'p'.

Sample Curve

£1=42
=0 =R

bottorn azympote; '5"“:':FI“1FII:1 O AT AT

21=1
top asymptote (g, A1+AZT
A=
certerLogiie A | —————————— =41

hill lopep=0.2

Parameters

Number: 4

Names: Al, A2, LOGx0, p

Meanings: Al =bottom asymptote, A2 = top asymptote, LOGx0 = center, p = hill slope
LOGx0=-5.0 (vary), p = 1.0 (vary)

Lower Bounds: none

Upper Bounds: none

Script Access
response1(x,A1,A2,LOGx0,p)

Function File
FITFUNC\DRESP.FDF
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Function

whers W

Brief Description

Edgeworth-Cramer peak function for use in chromatography.

Sample Curve

offsety =1
center:x =0
am plitude: A=5
it th: w=1
a2

az=2

Parameters

Number: 6
Names: y0, xc, A, w, a3, a4

Meanings: y0 = offset, xc = center, A = amplitude, w = width, a3 = unknown, a4 = unknown
Lower Bounds: A >0.0,w>0.0

Upper Bounds: none

Script Access
ecs(x,y0,xc,A,w,a3,ad)

Function File
FITFUNC\EDGWTHCR.FDF
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Exp1P1

Function

¥—d
F =g

Brief Description
One-parameter exponential function.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. ?.1.5

Sample Curve

1=
position:&=1 i 1)=1
(A1)
y=[
Parameters
Number: 1
Names: A

Meanings: A = position
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p1(x,A)

Function File
FITFUNC\EXP1P1.FDF
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Exp1p2

Function
y=e¥
Brief Description

One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.15

Sample Curve

I| A=1 A=-1
|
}/m:J}'J. ||3‘F}=-'ﬁ‘
! |
(0,1)
W (0.1)
y=0 =0
Parameters
Number: 1
Names: A

Meanings: A = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p2(x,A)

Function File
FITFUNC\EXP1P2.FDF
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Exp1p2md

Function
y=5"
Brief Description

One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.16

Sample Curve

B5 B=3
y¥<n(B) ¥ =n(B)
(01 {01
w0 w0
Parameters
Number: 1
Names: B

Meanings: B =position
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p2md(x,B)

Function File
FITFUNC\EXP1P2MD.FDF
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Exp1p3

Function
y=Ag~

Brief Description
One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.13

Sample Curve

(1)=-A2 i
(0,A)
y=0
Parameters
Number: 1
Names: A

Meanings: A = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p3(x,A)

Function File
FITFUNC\EXP1P3.FDF
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Exp1P3Md

Function
y=-n(8)B"

Brief Description
One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.14

Sample Curve

y=0

Parameters

Number: 1

Names: B

Meanings: B = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p3md(x,B)

Function File
FITFUNC\EXP1P3MD.DFD
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Exp1P4

Function
y=1-g
Brief Description

One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.18

Sample Curve

=1 Y=
BN (0,00
TSV
=
Parameters
Number: 1
Names: A

Meanings: A = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p4(x,A)

Function File
FITFUNC\EXP1P4.FDF
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Exp1P4Md

Function
y=1-57

Brief Description

One-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4.1.19

Sample Curve

y=1
£

(00) (0,0)
|~_ﬁ:'- InB) [y"=-In(B)

l | B=05

Parameters

Number: 1

Names: B

Meanings: B = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp1p4md(x,B)

Function File
FITFUNC\EXP1P4.FDF
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Exp2P

Function

y=ab’

Brief Description
Two-parameter exponential function.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. 4.2.9

Sample Curve

Wi wi
©2) o2 :
pogtion:z -1 n, 0 postiona= -1
position:be2 1} Alaﬂhﬂ'] ‘! ] wh) postion b=0.5
postion3=1 ﬁﬂ:‘am) ."-. postion:=F 1
postion b=2 II".B}‘)! 31"‘33'3{5 an postion:b=0 5
vl
Parameters
Number: 2

Names: a, b
Meanings: a = position, b = position
Lower Bounds: none

Upper Bounds: none

Script Access
exp2p(x,a,b)

Function File
FITFUNC\EXP2P.FDF
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Exp2PMod1

Function
y=ag™
Brief Description

Two-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
42.10

Sample Curve

3f®=a*h \ y@=a*l:|

#h #=h
raete2 .5 | (0a) & | ratet=-2.5
___ﬂ_,.f'lf ‘\x\______
w0 il
Parameters
Number: 2

Names: a,b
Meanings: a = coefficient, b =rate
Lower Bounds: none

Upper Bounds: none

Script Access
exp2pmod1(x,a,b)

Function File
FITFUNC\EXP2PMD1.FDF
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Exp2PMod2

Function
y= €ﬂ+€lx
Brief Description

Two-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
42.11

Sample Curve

\ a=3

=3
@ rate:b=-15

rate:b=15] YU =

¢ahl)

y=0 y=0

Parameters

Number: 2

Names: a,b

Meanings: a = coefficient, b = rate
Lower Bounds: none

Upper Bounds: none

Script Access
exp2pmod2(x,a,b)

Function File
FITFUNC\EXP2PMD2.FDF
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Exp3P1

Function

2
V= ag™*e

Brief Description

Three-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models. ~Marcel Dekker, Inc.
4333

Sample Curve

a=3 b=0
= a=3
- wE-
Cc= b b:-
c=5
Y=a V=5
y=0 it
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp3p1(x,a,b,c)

Function File
FITFUNC\EXP3P1.FDF
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Function

L
a+—
ME

y=e

Brief Description

Three-parameter exponential function.

Reference: Ratkowksy, David A.  1990.

43.34

Sample Curve

Exp3P1Md

Handbook of Nonlinear Regression Models.

a=1 W= . ®=E -
b=1 |
e=2 I\ I|
I /
\. = 5 A
H_\"' V=& i
y=0
Parameters
Number: 3

Names: a,b,c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient

Lower Bounds: none

Upper Bounds: none

Script Access
exp3p1md(x,a,b,c)

Function File
FITFUNC\EXP3P1MD.FDF

Marcel Dekker, Inc.
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Exp3P2

Function
y= Ea+-3-x+fx?
Brief Description

Three-parameter exponential function.

Reference: Ratkowksy, David A.  1990. Handbook of Nonlinear Regression Models.. ~Marcel Dekker, Inc.
4.3.39

Sample Curve

=1 =1
k=1 k=05
=05 o= -0.25
¥ = -iZe y=0
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
exp3p2(x,a,b,c)

Function File
FITFUNC\EXP3P2.FDF
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ExpAssoc

Function
y=yo+ Al )4 41— )

Brief Description

Exponential associate.

Sample Curve

w=yO+Al+AZ

offz ety =1
ampliude:A =1
width:t,=1
amplitude:A_=2
width:t=2

Parameters

Number: 5

Names: y0, Al, tl, A2,t2

Meanings: y0= offset, A1 = amplitude, t1 = width, A2 = amplitude, t2 = width
Lower Bounds: t1>0,t2>0

Upper Bounds: none

Script Access
expassoc(x,y0,A1,t1,A2,t2)

Function File
FITFUNC\EXPASSOC.FDF
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ExpDec1

Function

Y=+ Ae™"

Brief Description
Exponential decay 1.

Sample Curve

offset vo=1
amplitude A=2
decay constant:t =1

Parameters

Number: 3

Names: y0, A, t

Meanings: y0 = offset, A =amplitude, t = decay constant
Lower Bounds: none

Upper Bounds: none

Script Access
expdec1(x,y0,A,f)

Function File
FITFUNC\EXPDEC1.FDF
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ExpDec2

Function

y =y + AT+ 4T

Brief Description
Exponential decay 2.

Sample Curve

offset yo=1
1=Aq/t1-A2/ 12 amplitude: A1=1
decay constant:t1=1
armplitude; A2=2
decay constant:12=2

(0 o+ +A2)

Y=o

Parameters

Number: 5

Names: y0, Al,tl, A2,t2

Meanings: y0 = offset, Al = amplitude, t1 = decay constant, A2 = amplitude, t2 = decay constant
Lower Bounds: none

Upper Bounds: none

Script Access
expdec2(x,y0,A1,t1,A2,t2)

Function File
FITFUNC\EXPDEC2.FDF
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ExpDec3

Function
y:yu_l_ﬂle—x.fﬁ +ﬂg€—x.'lfq +J%E—x“'3

Brief Description
Exponential decay 3.

Sample Curve

\0=2
Al=111=3
Ar=212=2
AT3 134

Parameters

Number: 7
Names: y0, Al tl, A2,t2, A3,t3

Meanings: y0= offset, Al = amplitude, t1 = decay constant, A2 = amplitude, t2 = decay constant, A3 = amplitude, t3
= decay constant

Lower Bounds: none

Upper Bounds: none

Script Access
expdec3(x,y0,A1,t1,A2,t2,A3,t3)

Function File
FITFUNC\EXPDEC3.FDF
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Function

y=y,+ de

=[x=xy 104

Brief Description
Exponential decay 1 with offset.

Sample Curve

offsety =1
centers =1
amplitude:ﬁ«‘:'llj
decay cunstant:t!:i

Parameters
Number: 4

Names: y0,x0, Al, tl

yO= A,

ExpDecay1

Meanings: y0 = offset, x0 = center, Al = amplitude, t1 = decay constant

Lower Bounds: none

Upper Bounds: none

Script Access

expdecay1(x,y0,x0,A1,t1)

Function File

FITFUNC\EXPDECY1.FDF
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ExpDecay2

Function
Y= + ﬂlé.-(x-xn:'-":‘l +ﬂge-(x-ﬂ’n:’fﬁ

Brief Description
Exponential decay 2 with offset.

Sample Curve

center x=0 é
offset:y=0 Y TAI‘”F’E‘:”:
arrplitude:A =1

decay constant:t,=1
arplitude:A =2 B
decay constant:1,=2 r,——

N0 )

Parameters

Number: 6

Names: y0,x0, Al, tl, A2, 2

Meanings: y0 = offset, x0 = center, Al = amplitude, tl = decay constant, A2 = amplitude, t2 = decay constant
Lower Bounds: none

Upper Bounds: none

Script Access
expdecay2(x,y0,x0,A1,t1,A2,t2)

Function File
FITFUNC\EXPDECY2.FDF
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ExpDecay3

Function
y=y,+ ﬂlé.-(x-xn:'-":‘l +ﬂge-(x-ﬂ’n:’fﬁ + _{":13é‘_l:x_xn}”3

Brief Description
Exponential decay 3 with offset.

Sample Curve

A1 AZAZ=D
t1,1213=0

affsaty =1
centerxi=2
Al=10AZ=10A5
t1=112=213=3

0y D+AT+AZ+AT)

Y= AL A2 R-AT I3

Parameters

Number: 8
Names: y0,x0, Al tl, A2,t2, A3, {3

Meanings: y0 = offset, x0 = center, Al =amplitude, t1 = decay constant, A2 = amplitude, t2 = decay constant, A3 =
amplitude, t3 = decay constant

Lower Bounds: none

Upper Bounds: none

Script Access
expdecay3(x,y0,x0,A1,t1,A2,t2,A3,t3)

Function File
FITFUNC\EXPDECY3.FDF
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Function

i

y=y,+4e

Brief Description

Exponential growth 1.

Sample Curve

offset yp=1
amplitude A1=1
t1=1

y=¥0

Parameters

Number: 3
Names: y0, Al, tl

ExpGro1

Meanings: y0 = offset, Al =amplitude, t1 = growth constant

Lower Bounds: none

Upper Bounds: none

Script Access
expgro1(x,y0,A1,t1)

Function File
FITFUNC\EXPGRO1.FDF
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ExpGro2

Function

y:yu_l_ﬂlé‘x."ﬁ +ﬂgéﬁ’."!’g

Brief Description
Exponential growth 2.

Sample Curve

offsetyO=0 .-"Jf
amplitude:Aq =1 yil)=A1/t "'JE'Q;"I 2
growth constant:ty 1=1 /
amplitude: A2=2
growth constant:t2=2

=0 ——

Parameters

Number: 5

Names: y0, Al, tl, A2,t2

Meanings: y0 = offset, Al =amplitude, t1 = growth constant, A2 = amplitude, t2 = growth constant
Lower Bounds: none

Upper Bounds: none

Script Access
expgro2(x,y0,A1,t1,A2,t2)

Function File
FITFUNC\EXPGRO2.FDF

Page 1374


http://www.processtext.com/abcchm.html

ExpGro3

Function

y=y,+ ﬂlem' + Ag Hit +ri3.a?”:r3

Brief Description
Exponential growth 3.

Sample Curve

y(1l=2q  t1 + 820 2+ A5ft5

offset yn=0
amplitude: &9=1
t,to,tz=1,2,3
amplitude; &2=2
amplitude: &3=3

0 yo+A1 + A2+ 83

¥=y0

Parameters

Number: 7
Names: y0, Al, tl, A2,1t2, A3,t3

Meanings: y0= offset, Al = amplitude, t1 = growth constant, A2 = amplitude, t2 = growth constant, A3 = amplitude,
t3 = growth constant

Lower Bounds: none

Upper Bounds: none

Script Access
expgro3(x,y0,A1,t1,A2,t2,A3,t3)

Function File
FITFUNC\EXPGRO3.FDF
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ExpGrow1

Function

[T

Y=y, +4e

Brief Description
Exponential growth 1 with offset.

Sample Curve

nffset y =1

center:x =1

amplitude: A, =2
idthit =1

Parameters

Number: 4

Names: y0, x0, Al, t1

Meanings: y0 = offset, x0 = center, A1 = amplitude, t1 = width
Lower Bounds: t1>0.0

Upper Bounds: none

Script Access
expgrow1(x,y0,x0,A1,t1)

Function File
FITFUNC\EXPGROW1.FDF
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ExpGrow?2

Function
y=y+ ﬂlé.(x-xn:'ml + ﬂgé.(x-xn:'-":‘i

Brief Description
Exponential growth 2 with offset.

Sample Curve

offset:yo=0
centerxpg=0

amplitudDE'A1—1 ‘:"':1:'=F~1%1 +A2/12
width:t1=1 (X0 ¥0+A1+A2)

amplitude:Az=2
width:tz=2 e A

Parameters

Number: 6

Names: y0,x0, Al,tl, A2, t2

Meanings: y0 = offset, X0 = center, Al = amplitude, t1 = width, A2 = amplitude, t2 = width
Lower Bounds: t1>0.0,t2>0.0

Upper Bounds: none

Script Access
expgrow2(x,y0,x0,A1,t1,A2,t2)

Function File
FITFUNC\EXPGROW2.FDF
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ExpLinear

Function

y=pe Tt p tpx

Brief Description
Exponential linear combination.
Reference: Seber, G. A.F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. p. 298

Sample Curve

g AN Ry
Yﬂ=p£ 1-+p3

-k dnip g ol
P =1
=2
offsetp =3
b =4

(g )

Parameters

Number: 4

Names: pl, p2, p3, p4

Meanings: pl = coefficient, p2 = unknown, p3 = offset, p4 = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
explinear(x,p1,p2,p3,p4)

Function File
FITFUNC\EXPLINEA .FDF
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Function

¥ =¥y + Ae

Brief Description
Exponential.

Sample Curve

i
y —.&.’ﬁu

offset yu=1
inttid value: A=5
rate: Ru=2.5 LR

Y=g

Parameters

Number: 3
Names: y0, A, RO

i
W —.-E'-E‘Hu

DAl

Exponential

ElffSEtZ':."u=1
inttial waue A=5
Flater Hu=-2.5

Y=y

Meanings: y0 = offset, A =initial value, RO =rate

Lower Bounds: A >0.0
Upper Bounds:  one

Script Access
exponential(x,y0,A,R0)

Function File
FITFUNC\EXPONENT.FDF
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Extreme

Function
Y= +ﬂe{— exp[— (x— % ]:|— (x— x“] +1:|
W W

Brief Description

Extreme function in statistics.

Sample Curve

Do - I-III_:1?'=|:|
w0 ~

i
)

offset y0=0 i !

Centar; xc=1 .
Width:w=1 — a2
Amphtude: 2=

Parameters
Number: 4

Names: y0,xc, w, A
Meanings: y0 = offset, xc = center, w = width, A = amplitude
Lower Bounds: w>0.0

Upper Bounds: none

Script Access

extreme(x,y0,xc,w,A)

Function File
FITFUNC\EXTREME.FDF
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FreundlichEXT

Function

a—r
y=ax"

Brief Description
Extended Freundlich model.

Sample Curve

fte . biget i
[e -:I e Fote) ]I
ern:1:|:|:|

b= y=a =0 B0

F1b=5 1o . bifote) F1,b=1

panar=l5 I{e EE ]I [T ey |
Parameters
Number: 3

Names: a, b, c
Meanings: a = coefficient, b = coefficient, ¢ = power
Lower Bounds: none

Upper Bounds: none

Script Access
freundlichext(x,a,b,c)

Function File
FITFUNC\FRENDEXT.FDF
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Gauss

Function

yEnt——=e V7
P i

Brief Description

Area version of Gaussian function.

Sample Curve

(xcyc)
Y &=0
offsety0=1
{ wa\'. center:xc=2
f ) '-, widthows=1.2
( ;-‘Wz .\ areahA=5
Jj Yoyl —————  yeyOsAWso(pii2)
wi=wl fsqrt(In4))
Parameters

Number: 4

Names: y0,xc, w, A

Meanings: y0 = offset, xc = center, w = width, A = area
Lower Bounds: w>0.0

Upper Bounds: none

Script Access
gauss(x, y0,xc,w,A)

Function File
FITFUNC\GAUSS.FDF
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GaussAmp

Function

G f

y=y,+de W

Brief Description

Amplitude version of Gaussian peak function.

Sample Curve

2w=wisqrt (In{47) (xe,y0+A)
| ol
Aw=0 !
A J wl N
offs etiyO=0 LI A
Az \\
centerme=0 .|._ b B
’i y=y0
uwidthaw=1
amplitude :A=10

Parameters

Number: 4

Names: y0,xc, w, A

Meanings: y0 = offset, xc = center, w = width, A = area
Lower Bounds: w>0.0

Upper Bounds: none

Script Access
gaussamp(x,y0,xc,w,A)

Function File
FITFUNC\GAUSSAMP.FDF
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GaussMod

Function
1w t X=X 2
4 5[?] pr 1 &
Fixy= + ™" ——2 4y
’ £y 'L“ v
S X=X W
where W &y
Brief Description

Exponentially modified Gaussian peak function for use in chromatography.

Sample Curve

offsety =
amplitude: A=
canter:x={)
wddth; w1
t=006

=i

Parameters

Number: 5
Names: y0, A, xc, w, t0

Meanings: y0 = offset, A = amplitude, xc = center, w = width, t0 = unknown

Lower Bounds: w>0.0,t0>0.0

Upper Bounds: none

Script Access
gaussmod(x,y0,A,xc,w,t0)

Function File
FITFUNC\GAUSSMOD.FDF
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GCAS

Function
A =t ' a
flzl=y+——¢ (1+ —H, z]
’ Wl 25T EE! [)

x—x,

==
W

H3=z3—32

Hy=z'-62 43

Brief Description

Gram-Charlier peak function for use in chromatography.

Sample Curve

oftzetyn=1
certerxc=0
area A=l
wiclth: w1
a3=0.01
a4=0.001

¥=Y0

Parameters

Number: 6
Names: yO0, xc, A, w, a3, a4

Meanings: y0 = offset, xc = center, A = amplitude, w = width, a3 = unknown, a4 = unknown

Lower Bounds: w>0.0

Upper Bounds: none

Script Access
gcas(x,y0,xc,A,w,a3,ad)

Function File
FITFUNC\GRMCHARL.FDF

Page 1385


http://www.processtext.com/abcchm.html

Giddings
Function

A |z 2lxx ) I
J’=J’u+; =1 - v

X W

Brief Description

Giddings peak function for use in chromatography

Sample Curve

offset:y =1 .
centerx =5 Ilr
width:w=1 '
area.A=5

Parameters
Number: 4
Names: y0, xc, w, A
Meanings: y0 = offset, xc = center, w = width, A = area
Lower Bounds: w>0.0

Upper Bounds: none

Script Access
giddings(x,y0,xc,w,A)

Function File
FITFUNC\GIDDINGS.FDF
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Goldman

Function

g BT ([K]ﬁb{ﬂh]ﬂ]
F [£], +&] Ma],
whers
[K], a5 x. B as y

E=38314, F=90485 b=F, 1 F,.

Brief Description
Goldman-Hodgkin-Katz equation in electrophysiology.

Sample Curve

Parameters

Number: 5

Names: b, Nao, Nai, Ki, T

Meanings:
b = Relative permeabilities of Na to K,
Nao = Concentraion of Na ions outside,
Nai = Concentraion of Na ions inside,
Ki= Concentraion of K ions inside,
T = Temperature (in Kelvin).

Lower Bounds: Nao >= 0.0, Nai >= 0.0, Ki>= 0.0, T > 0.0.

Upper Bounds: none

ote: In most cases, only b is set as vary, while all other are should be specified and fixed.

Script Access
goldman(x, b, Nao, Nai, Ki, T)

Function File
FITFUNC\GOLDMAN.FDF
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Gumbel

Function

)

Brief Description
Fit with Gumbel distribution function.

Sample Curve

(a,1-exp(-11) a, 1-exp(-11)

b0
a=0.5
b=1.2

Parameters
Number: 2

Names: a,b
Meanings: a=location, b =shape
Lower Bounds: none

Upper Bounds: none

Script Access
Gumbel(x, a, b)

Function File
FITFUNC\GUMBEL.FDF
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Gunary

Function

X

Y=—T—————""F
a+bx+cu'§

Brief Description
Gunary model.

Sample Curve

=1b
p ¥
1,1 aHrC)) &1
k=1
‘00 =05
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
gunary(x,a,b,c)

Function File
FITFUNC\GUNARY.FDF
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Harris

Function

¥ = (.:;: +&x° :l_l

Brief Description
Farazdaghi-Harris model for use in yield-density study.

Sample Curve

a=1 a=3
i W (1
powerc=05 T(D'”aj powerc=3 y =0

| 1.1+

=il 1
\€ REETS ) = bk +by
"‘--\.\_\_\_\_\_\_

Y breiashy

x1 =-alb

Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = power
Lower Bounds: none

Upper Bounds: none

Script Access
harris(x,a,b,c)

Function File
FITFUNC\HARRIS.FDF
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Hill

Function
o

x
=V s
TRt 4 5"
Brief Description
Hill function.
Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. p. 120

Sample Curve

=W mia Ym0
; k n=0
/ we=(
£ 0= DA | max=1
) J k=1
yld)=0, 60,50 n=5
(0,0
Parameters
Number: 3

Names: Vmax k, n
Meanings: Vmax=unknown, k =unknown, n =unknown
Lower Bounds: Vmax>0

Upper Bounds: none

Script Access
hill(x, Vmax,k,n)

Function File
FITFUNCHILL.FDF
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Holliday

Function
¥= (.:;: +bx +cxj)_1

Brief Description

Holliday model - a Yield-density model for use in agriculture.

Sample Curve

»=(- b+sqri - da V2o
[-biZedeidac-b)

a=1 % %= -bi2c | a=0.45

b=1 b=2
18 T e

=1 \ c=0.5

Lo e s=(- b-sqrif b= dac) 2 o
Parameters

Number: 3

Names: a,b,c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
holliday(x,a,b,c)

Function File
FITFUNC\HOLLIDAY.FDF
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Holliday1

Function

)

.}F_—
a+bx+ cx’

Brief Description
Extended Holliday model.

Sample Curve

{ bi2c (dacitdac-bd)
b2 e hesgrtib dac)i2e

a=1 | g=2

b=1 II || b=4

e=05| || =1

|I I.
8 N ool
y=0 y=0 =
w=l-b-agrtih-4ac 2o

Parameters
Number: 3

Names: a, b, c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
holliday1(x,a,b,c)

Function File
FITFUNC\HOLLIDY1.FDF
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Hyperbl

Function
_ _Ax
B4+

Brief Description

Hyperbola function.  Also the Michaelis-Menten model in enzyme kinetics.

Sample Curve

Pl p2=0 pl=0p2=0
pl=1p2=1 pl=1p2=-1

y=p1
(oo

v =p1ip2
x=-p2

Parameters

Number: 2

Names: P1,P2

Meanings: P1=amplitude, P2 =unknown
Lower Bounds: none

Upper Bounds: none

Script Access
hyperbl(x,P1,P2)

Function File
FITFUNC\HYPERBL.FDF
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HyperbolaGen

Function
&

B e —
7 I[l + cx}lw

Brief Description
Generalized hyperbola function.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc.  4.4.7

Sample Curve

Witred
= ¥a i-*‘_
V| @at
|
ab 0d4:0 | ab A de0
Wil 20 [ hbdiifd 2
=1k=1 I Fip=3
ol 5 g=05 w=1e o 51
Parameters
Number: 4

Names: a,b,c,d
Meanings: a = coefficient, b = coefficient, ¢ = coefficient, d = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
hyperbolagen(x,a,b,c,d)

Function File
FITFUNC\HYPERGEN.FDF
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HyperbolaMod

Function

g x
x4+ 8,

Brief Description
Modified hyperbola function.

Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models.

4218

Sample Curve

Marcel Dekker, Inc.

w=-T_IT

T.T2:0 ¥ ! ""__Tz 'lTl | T,fﬂ._T.}ﬂ
T=05T=0 5 Al T 05T A0
A e, oo
S 4| e,
:l'ﬁﬂﬁt mm # E'I.'T? (

AETZTHsQUTF T AT s TYTD B T2 T Mgk TRV TsqtT2 T

Parameters

Number: 2

Names: T1,T2

Meanings: T1=amplitude, T2 = unknown
Lower Bounds: none

Upper Bounds: none

Script Access
hyperbolamod(x,71,T2)

Function File
FITFUNC\HYPERBMD.FDF
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Function

InvsPoly

A

y=yat

1+ ﬂ{z

Brief Description

Inverse polynomial peak function with center.

Sample Curve

x—ch +A2(2

A=0AZ=0
Ai=0 A3=0

AZ:Ow=0 w=0,4=0
AsOAi:0 AZ'AZ-FA1*A3:0
¢yO0=0 xc=1 wa=s yO=DOxce1w=s
Amed iieed A= Aisd
AZed a3 A2t ade
(e, g0 &)
|'I l'nlrull-ﬂ
y=y0

—l{‘_'_
(g yOpFAg
:.'“I-I:I

Parameters

Number: 7

Fo
F 1
i e

Names: y0,xc,w, A, Al, A2, A3

Meanings: y0 = offset, xc = center, w = width, A =amplitude, A1 = coefficient, A2 = coefficient, A3 = coefficient
w>0.0,A1>0.0,A2>0.0,A3>00

none

Lower Bounds:

Upper Bounds:

Script Access

invspoly(x,y0,xc,w,A,A1,A2,A3)

Function File

FITFUNCANVSPOLY.FDF

Az 3 A tads

yO=@d xc= § W=
Aeed fisd
AZe-3,A2=7/3

y=40
™ r

EI € A ¥R
s 'an
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Langevin

Function

y:yD+C(coth[x—xc)— ! ]

A XD
4 =
L
cothz =——
g —&
Brief Description

Langevin function for magnetic polarization.

Sample Curve

y=y0+C

y=yl F: ]
'!I|' -
s, wl
(me, wl) C= 1
y=y0-C o =0

Parameters

Number: 3
Names: y0,xc,C

Meanings: y0 = offset, xc = center, C = Amplitude
Lower Bounds:  oe

Upper Bounds: none

Script Access
Langevin(x, y0,xc,C)

Function File
FITFUNC\LANGEVIN.FDF
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LangmuirEXT1

Function

abx?

YT T bae

Brief Description
Extended Langmuir model.

Sample Curve

v =atb(1-c)( 1+h
(1,301 +1)) b=1

(0.0

Parameters

Number: 3

Names: a, b, c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
langmuirext1(x,a,b,c)

Function File
FITFUNC\LANGEXT1.FDF
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Function

1
arrre

Brief Description
Extended Langmuir model.

Sample Curve

a=1

h=1 v=1/a

e=0.5 ! _{,—-”’"J
(el

|
Y= bi1-c¥ia+by”

Parameters

Number: 3
Names: a,b,c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient

Lower Bounds: none

Upper Bounds: none

Script Access

langmuirext2(x,a,b,c)

Function File
FITFUNC\LANGEXT2.FDF

LangmuirEXT2

x=(-ak

1Es-13

a=1

M Aka+h)
y=(

n

W= brt-cia+hy’
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Laplace

Function

Brief Description
Fit with Laplace distribution function.

Sample Curve

(@ 120}

a=0.5
bh=1.2
yO=0
y=y
Parameters
Number: 3

Names: y0,a,b
Meanings: y0 = offset, a = location, b = shape
Lower Bounds: none

Upper Bounds: none

Script Access
Laplace(x, y0,a,b)

Function File
FITFUNC\LAPLACE.FDF
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Log2P1

Function
y=bln(zx—a)

Brief Description
Two-parameter logarithm function.
Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. 4.2.1

Sample Curve

L g
o

0

oW
I n
i 5
-

Parameters

Number: 2

Names: a, b

Meanings: a = offset, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
log2p1(x,a,b)

Function File
FITFUNC\LOG2P1.FDF
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Function
y=hnig+bx)

Brief Description

Two-parameter logarithm.

Reference:  atkowksy, David A. 1990. Handbook of Nonlinear Regression Models.

Sample Curve

b=0
a=1 0
= gi=h
h=1 ¥ =l — o,
ﬂ1-a}:b,u; ((1-a)ib,0)
I
w=-aib
Parameters
Number: 2

Names: a, b
Meanings: a = offset, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
log2p2(x,a,b)

Function File
FITFUNC\LOG2P2.FDF

e

Log2P2

Marcel Dekker, Inc.

o
n
=

e
1 n
1 5
—_

¥=-ab
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Log3P1

Function

y=a-bhn(x+c)

Brief Description

Three-parameter logarithm function.

Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. ~ Marcel Dekker, Inc.
4332

Sample Curve

be=0 H=C A= '5.'“:': -h k=0
=t | || = |
h=1 lI i k=1
=05 |4 g (-8 =05

(1-c,50 f

|

e |

!ﬁrﬂi: |
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
log3p1(x,a,b,c)

Function File
FITFUNC\LOG3P1.FDF
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Logarithm

Function
y=lhix—A4)

Brief Description

One-parameter logarithm.

Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. Marcel Dekker, Inc. 4.1.1
Sample Curve

yl(1)=1

/‘/n:;/tu)

| Center:4=1

Parameters

Number: 1
Names: A
Meanings: A = center
Lower Bounds: none

Upper Bounds: none

Script Access
logarithm(x,A)

Function File
FITFUNC\LOGARITH.FDF

Page 1405


http://www.processtext.com/abcchm.html

Logistic

Function

__A-4

- 1+(xfx, F

+4,

Brief Description

Logistic dose response in pharmacology/chemistry.

Sample Curve

init v alue A1=0
final value: AZ2=1
center; x0=5

power p=3 o

(x150)p=(p-1}/(p+1) (x1.y1)
A1)

Parameters

Number: 4

Names: Al, A2,x0,p

Meanings: Al =initial value, A2 = final value, x0 = center, p = power
Lower Bounds: p>0.0

Upper Bounds: none

Script Access
logistic(x,A1,A2,x0,p)

Function File
FITFUNC\LOGISTIC.FDF
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Logistipk
Function

biitii'3 2
{1 +z TJ

Brief Description

Logistic peak function.

Y=yt

Sample Curve

Al weA)
offsety0=0
center: 1=l / \,
width:w=1 S
armplitude; 20=1 ¥ \*\

e S Y:}[' —

Parameters

Number: 4

Names: y0, xc, w, A

Meanings: y0 = offset, xc = center, w = width, A = amplitude
Lower Bounds: w>0.0

Upper Bounds: none

Script Access
logistpk(x,y0,xc,w,A)

Function File
FITFUNC\LOGISTPK
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LogNormal

Function
A — |l x t

y=yyt——=——e
o 2TTWX

Brief Description
Log-Normal function.

Sample Curve

Awel) [\
offset:y0=0 \
center: k=150 ] '*\

wickhw=0.3 \
amplitude A= s = e

Parameters

Number: 4

Names: y0,xc, w, A

Meanings: y0 = offset, xc = center, w = width, A = amplitude
Lower Bounds: xc>0,w>0

Upper Bounds: none

Script Access
lognormal(x,y0,xc,w,A)

Function File
FITFUNC\LOGNORM.FDF
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Lorentz

Function

I S
I J'T4|[x—x¢:]2+w

2

Brief Description

Lorentzian peak function.

Sample Curve

A
offsety0=0
center xo=5
widthw=2
area A=

ye=yJ-R2A (W pl)

Parameters
Number: 4

Names: y0,xc, w, A
Meanings: y0 = offset, xc = center, w = width, A = area
Lower Bounds: w>0.0

Upper Bounds: none

Script Access

lorentz(x,y0,xc,w,A)

Function File
FITFUNC\LORENTZ.FDF
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MnMolecular

Function
¥ = ﬂ(l - e'm'“:':l

Brief Description
Monomolecular growth model.
Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. p. 328

Sample Curve

Amplitude:f=2 Amplitude: A= -2

o e rxoe=1 e rxo=1

ratek=1 %qﬁ | ratek=-2

’ I| ym=lf‘ A
G
Y['D:‘(,
i

Parameters
Number: 3

Names: A, xc, k
Meanings: A = amplitude, xc = center, k =rate
Lower Bounds: A >0.0

Upper Bounds: none

Script Access

mnmolecular(x,A,xc, k)

Function File
FITFUNC\MMOLECU.FDF
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MnMolecular1

Function
y=24d- Hﬂ’?_h

Brief Description
Monomolecular growth model.
Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. p. 328

Sample Curve

offs et:A1='1

A2

k=2

1,rm=k"A2 II|'

Parameters

Number: 3

Names: Al, A2,k

Meanings: Al = offset, A2 = coefficient, k = coefficient
Lower Bounds: A1>0.0,A2>0.0

Upper Bounds: none

Script Access

mnmolecular1(x,A1,A2,k)

Function File
FITFUNC\MMOLECU1.FDF
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Nelder

Function

_ X+
- By +bl[x+ cz:l+bg[x+cx:l2

¥

Brief Description

Nelder model - a Yield-fertilizer model in agriculture.

Sample Curve

1= a+b 1 -sqrtp 1462 bO)2 b

2= A+{D 1 +5qrtip - 4b2* b2 Y™ EQMOOIDE)-H

= 142 b
Yoo~ qMHB0BT-a Wy = 162701
1= a-h1 A2
el Forr Wewsd
o =)
b1*-4b0°b2=0 b2=0 b1=0
b:b0=0 B17-4*b0 b2=0
a=1,bO=2 a=2,bl=1
bi=3,b2=1 bi=2 b2=1

Parameters

Number: 4
Names: a, b0, bl, b2

Meanings: a=unknown, b0 = unknown, bl = unknown, b2 = unknown

Lower Bounds: none

Upper Bounds: none

Script Access
nelder(x,a,b0,b1,b2)

Function File
FITFUNC\NELDER.FDF
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Function
B

mil

Kl+=x

X

:J_.?:

Brief Description

One site direct binding. Rectangular hyperbola, connects to isotherm or saturation curve.

Sample Curve

Bmax =0

k1x0

top asymptote :
Bmax=1
median k=2

o

OneSiteBind

yw=Hmax

Parameters

Number: 2

Names: Bmax K1

1,rm=Bmax.l'k1 i

x= k1

o.00

Meanings: Bmax= top asymptote, K1 =median

Lower Bounds:

Upper Bounds:

none

none

Script Access
binding1(x,Bmax,K1)

Function File

FITFUNC\BIND1.FDF
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Function
“11 - —’qz
1+100eem!)

y=d+

Brief Description

One site competition curve. Dose-response curve with Hill slope equal to -1.

Sample Curve

OneSiteComp

(o) A +A202)

Al=82

Top asynptate: A1=10
Botom asymptae AZ=1
Center logl=1

o 1 DAz )4

Parameters
Number: 3
Names: Al, A2, log(x0)

Meanings: Al =top asymptote, A2 = bottom asymptote, log(x0) = center

Lower Bounds: none

Upper Bounds: none

Script Access
competition1(x,A1,A2,LOGx0)

Function File
FITFUNC\COMP1.FDF
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Pareto

Function
1

=1=—
¥ o

Brief Description

Pareto function.

Sample Curve

y=1 0
§ 3’
{10
=, (1.0)
i1.0)
A= A= 2
= yP=a,
Parameters
Number: 1
Names: A

Meanings: A = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
pareto(x,A)

Function File
FITFUNC\PARETO.FDF
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Pareto2

Function

()

Brief Description

Pareto function with two parameters.

Sample Curve

y=1
(b,0)
a=0
b=0
-
b=10
Parameters

Number: 2

Names: a,b

Meanings: a = Shape, b = Scale
Lower Bounds: a>0,b>0

Upper Bounds: none

Script Access
Pareto2(x,a,b)

Function File
FITFUNC\PARETO2.FDF
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Function

5 foms E[rtﬂ""“—lh:'[ 1w

¥ = PR ETREEY .

Brief Description

Pearson VII peak function.

Sample Curve

£=0

=]

=0 /

canterxe=0 ;oA
am plitude: A=1
i cth: v i

= A=HC i

PearsonVIl

1+45 -

ey |

profile shape y=0
fact or:mu=2

Parameters
Number: 4

Names: xc, A, w, mu

Meanings: xc = center, A = amplitude, w = width, mu = profile shape factor

Lower Bounds: A >0.0,w>0.0, mu > 0.0

Upper Bounds: none

Script Access

pearson7(x,xc,A,w,mu)

Function File
FITFUNC\PEARSON7.FDF
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Poisson

Function

E—?’ ¥

y=y0+
x|

Brief Description

Possion distribution function.

Sample Curve

y=y0

Parameters

Number: 2

Names: y0,r

Meanings: y0 = offset, r = mean.
Lower Bounds: r0 >0

Upper Bounds: none

Script Access
Poisson(x,a,b)

Function File
FITFUNC\POISSON.FDF
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Pow2P1

Function

¥= a;('l— x-b)

Brief Description

Two-parameter power function.

Sample Curve

— ym:a*b =1

r{1|:|:| "a\ power b= - 0.9

' .0 \

(1,0
gr"'=a L] :
| 'ﬁf{”:&‘h
g |#F] =1
et =1 ponter be=-2

Parameters
Number: 2

Names: a,b
Meanings: a= coefficient, b = power
Lower Bounds: none

Upper Bounds: none

Script Access
pow2p1(x,a,b)

Function File
FITFUNC\POW2P1.FDF
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Pow2P2

Function

¥= czl[l+;r:l‘EI

Brief Description

Two-parameter power function.

Sample Curve

=1 j 1 =
pOWarb=2 = II powerb=-1
l5f':.':|:EI*|:| 1
ym=a*b
(0, &
Parameters
Number: 2

Names: a, b
Meanings: a = coefficient, b = power
Lower Bounds: none

Upper Bounds: none

Script Access
pow2p2(x,a,b)

Function File
FITFUNC/POW2P2.FDF
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Pow2P3

Function
1

S P
7 [1+ax)a

Brief Description

Two-parameter power function.

Sample Curve

a=1

|

—\\ Y poviEr b=-2
.
00 ™ gty \ﬁn

,

,

- R, ¢
%, yo=ath e

a=1 \\'

pover b= -2

Parameters

Number: 2

Names: a,b

Meanings: a = coefficient, b = power
Lower Bounds: none

Upper Bounds: none

Script Access
pow2p3(x,a,b)

Function File
FITFUNC\POW2P3.FDF
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Power

Function

y=x"

Brief Description

One-parameter power function.

Sample Curve

=0
ul LS 1
ylan, ¥ LU, P

powe ra=2 e powera=0:3
=0
0 A
i Ll =Dyt _—
1.1 A !
: . ]
-
Parameters
Number: 1
Names: A

Meanings: A = power
Lower Bounds: none

Upper Bounds: none

Script Access

power(x,A)

Function File
FITFUNC\POWER.FDF
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Power(

Function

Y=, +A|x—x¢|y

Brief Description

Symmetric power function with offset.

Sample Curve

Depi P
offsetyl=0 Dffseta0=0
center; il centerxe=0
arplinde sl amphtude 471
powerp=i,f 1‘;4‘% :u_z{'p poueped

-..\. [/ "III:IERP
foz-1 yOe AN L (ooe] 5045 ) . (1 3045
eyl

Parameters

Number: 4

Names: y0,xc, A, P

Meanings: y0 = offset, xc = center, A = amplitude, P = power
Lower Bounds: A >0.0

Upper Bounds: none

Script Access
power0(x,y0,xc,A,P)

Function File
FITFUNC\POWERO.FDF
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Power1

Function

¥= A|x— x¢|p

Brief Description

Symmetric power function.

Sample Curve

D-<pe1 Fe1
B B Ce=5 2 e rac=0
am plinde =1 amp iade =1
powe rp=05 poMErp=2
"ip
Gk
GO
Parameters
Number: 3

Names: xc, A, P
Meanings: xc = center, A = amplitude, P = power
Lower Bounds: A >0.0,P>0.0

Upper Bounds: none

Script Access

power1(x,xc,A,P)

Function File
FITFUNC\POWER 1. FDF
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Power2

Function

P
y:ﬂ|x—x€| Ko,

Fy
y:ﬂ|x—x¢| XX,

Brief Description

Asymmetric power function.

Sample Curve

w1k A% yl 11=47 py
centerxc=0

amplitud e:f=1

power:pl=2
(ot A0

power:pu=1.5 (o1,

(o0

Parameters

Number: 4

Names: xc, A, pl, pu

Meanings: xc = center, A = amplitude, pl = power, pu = power
Lower Bounds: A >0.0,pl>0.0, pu>0.0

Upper Bounds: none

Script Access
power2(x,xc,A,pl,pu)

Function File
FITFUNC\POWER2.FDF
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PsdVoigt1

Function
Y=y, + 4l m 2 Ld +(1—m ) 4]1122_%?{_&}1
= - .
’ ”j'r4[x—x¢) +w? e
Brief Description

Pseudo-Voigt peak function type 1.

Sample Curve

I=

=0
:0
mu 0
offset:vl=0 w(12=0
center:sc=0
amplitude:A=1
width:m =1
profile shape
factormu=0.5

=

K= A

=yl

Parameters
Number: 5

Names: y0, xc, A, w, mu

Meanings: y0 = offset, xc = center, A = amplitude, w = width, mu = profile shape factor

Lower Bounds: w>0.0
Upper Bounds: none

Script Access
psdvoigt1(x,y0,xc,A,w,mu)

Function File
FITFUNC\PSDVGT 1 .FDF
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PsdVoigt2

Function

Wi

AWl
Al 2 E?f* nF
‘\'I.;WG

2
= A =
V=Yoo & my :i'r4|[x— x.:jj*‘“’z

Z +|[1_mu:|

Brief Description
Pseudo-Voigt peak function type 2.

Sample Curve

520

i o we L= 0

e XEXQ
offsetyd=0 il

oenterxo=0 k]
amplitude A= i
o jdth i G =1 | 1

w jdth i L=1
profile shape J \\
factor:mu=0.5 Tm—

Parameters
Number: 6
Names: y0, xc, A, wG, wL, nu

Meanings: y0 = offset, xc = center, A = amplitude, wG=width, wL = width, mu = profile shape factor

Lower Bounds: wG> 0.0, wL>0.0
Upper Bounds: none

Script Access
psdvoigt2(x,y0,xc,A,wG,wL,mu)

Function File
FITFUNC\PSDVGT2.FDF
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Pulse

Function

_ F -
_E—Ey K%y

§ &

y=y,+Al-2 g

Brief Description

Pulse function.

Sample Curve

A1 te=0
yO=0:0ffzet w
x0=0:center
A=1:amplitude
t1 =0 .5:width
p=1.power
t2=0 .5 width

|x1=><El+t1 *[In (gt 2+ 1 1Rk ] y=y0

Parameters

Number: 6

Names: y0,x0, A, tl, P, t2

Meanings: y0 = offset, X0 = center, A = amplitude, t1 = width, P = power, t2 = width
Lower Bounds: A >0.0,t1>0.0,P>0.0,t2>0.0

Upper Bounds: none

Script Access
pulse(x,y0,x0,A,t1,P,t2)

Function File
FITFUNC/PULSE.FDF
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Rational0

Function

_E:'+cx
Y 1+ax

Brief Description

Rational function, type 0.

Reference: Ratkowksy, David A. 1990. Handbook of Nonlinear Regression Models. - Marcel Dekker, Inc.
4324

Sample Curve

a=1
::; y=ola
%= -1fa
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access

rational0(x,a,b,c)

Function File
FITFUNC\RATIONO.FDF
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Rational1

Function

3 1+cx

Y i+ by

Brief Description

Rational function, type 1.

Sample Curve

- w=c /b
b=1 £
=2
x=-a/b
Parameters
Number: 3

Names: a,b,c
Meanings: a = coefficient, b =coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
rational1(x,a,b,c)

Function File
FITFUNC\RATION1.FDF
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Function

_E:'+cx

a+x

Brief Description

Rational function, type 2.

Sample Curve

L = -]
1
[ % [ Y

¥= -1faf|

Parameters
Number: 3

Names: a,b,c

Rational2

Meanings: a = coefficient, b = coefficient, ¢ = coefficient

Lower Bounds: none

Upper Bounds: none

Script Access
rational2(x,a,b,c)

Function File
FITFUNC\RATION2.FDF
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Rational3

Function

3 b+x

& +ox

Brief Description

Rational function, type 3.

Sample Curve

a=1 J
h=1 ¥ y=1/c
=05 ¥
x=-alc J';
Parameters
Number: 3

Names: a, b, c
Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
rational3(x,a,b,c)

Function File
FITFUNC\RATION3.FDF
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Rational4

Function

y=c+
r+a

Brief Description

Rational function, type 4.

Sample Curve

a=1 =
b=-1 = — Y
c=0.5 "

Parameters

Number: 3

Names: a,b,c

Meanings: a = coefficient, b = coefficient, ¢ = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access

rational4(x,a,b,c)

Function File
FITFUNC\RATION4.FDF
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Function

o

24

y=1-¢

Brief Description

Fit with Rayleigh distribution function.

Sample Curve

Y

Rayleigh

1

(b, 1-exp(1))

Parameters
Number: 1

Names: b
Meanings: b = Scale
Lower Bounds: b>0

Upper Bounds: none

Script Access
Rayleigh(x,b)

Function File
FITFUNC\RAYLEIGH.FDF

b=0
b=10.5
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Reciprocal

Function

1
Y= i+ by

Brief Description

Two-parameter linear reciprocal function.

Sample Curve

a=1 a=1

h=-1 ¥=-afh ¥=-alb h=1
J ¥=0

Parameters
Number: 2

Names: a,b
Meanings: a= coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
reciprocal(x,a,b)

Function File
FITFUNC\RECIPROC FDF
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Reciprocall

Function

1
1+ Ax

F
Brief Description
One-parameter linear reciprocal function.

Sample Curve

x=-118 £l

ol -

= -

Parameters

Number: 1

Names: A

Meanings: A = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access

reciprocal0(x,A)

Function File
FITFUNC\RECIPRO.FDF
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Reciprocal1

Function

1
Y= x+ A

Brief Description

One-parameter linear reciprocal function.

Sample Curve

Parameters

Number: 1

Names: A

Meanings: A = position
Lower Bounds: none

Upper Bounds: none

Script Access

reciprocal1(x,A)

Function File
FITFUNC\RECIPR1.FDF
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ReciprocalMod

Function

o«
1+ 5x

¥

Brief Description

Two parameter linear reciprocal function.

Sample Curve

a=1 a=1
bh=-1 ¥=-1/b — 9
I L
S| ¥ e
II.". --H-'III '!Il':|:|
¥=-1ib
Parameters
Number: 2

Names: a,b
Meanings: a = coefficient, b = coefficient
Lower Bounds: none

Upper Bounds: none

Script Access
reciprocalmod(x,a,b)

Function File
FITFUNC\RECIPMOD.FDF
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Function

bx
1+ Ax

Y=

Brief Description
Rectangular hyperbola function.
Reference: Ratkowksy, David A.

42.16

Sample Curve

ah=0

=2
k=1

Parameters
Number: 2

Names: a,b

Meanings: a = coefficient, b = coefficient

Lower Bounds:

Upper Bounds:

Script Acce

(0.0
y=ah f

x=1h

none

none

SS

recthyperbola(x,a,b)

Function Fi

FITFUNC\RECTHYPB.FDF

le

RectHyperbola

1990. Handbook of Nonlinear Regression Models.

a=l
b=0

¥=a

Marcel Dekker, Inc.
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SGompertz

Function
3 = qg BRI
Brief Description

Gompertz growth model for population studies, animal growth.
Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. pp. 330 -331

Sample Curve

y=a—
v "=arkie amplitude:a=1
=0 {(xc,afe) |centerxc=1
k=1
=10 _
Parameters
Number: 3

Names: a, xc, k
Meanings: a=amplitude, xc = center, k = coefficient
Lower Bounds: a>0.0,k>0.0

Upper Bounds: none

Script Access

sgompertz(x,a,xc,k)

Function File
FITFUNC\GOMPERTZ.FDF
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Shah

Function

y=a+bx+tor®

Brief Description
Shah model.

Sample Curve

o =In(-bifctInCryingr
Y =a+h T +ore

nffset a=1
b=1

c=1

r=0.5

Parameters

Number: 4

Names: a,b,c,r

Meanings: a = offset, b = coefficient, ¢ = coefficient, r = unknown
Lower Bounds: r>0.0

Upper Bounds: r<1.0

Script Access
shah(x,a,b,c,r)

Function File
FITFUNC\SHAH.FDF
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Sine

Function

X—&xC

y:y0+ﬂsin[ﬁ ] A=

W

Brief Description

Sine function.

Sample Curve

A0
-0 xSy
A=,

Parameters

Number: 4

Names: xc,w, A, y0

Meanings: xc = phase shift, w = period, A = anplitude, y0 = offset.
Lower Bounds: w>0,A>0

Upper Bounds: none

Script Access

sine(x,xc,w,A,y0)

Function File
FITFUNC\SINE.FDF
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SineDamp

Function

¥
y=y0+de B sin[;’?x_xc]
W

A=0, (0=0 w0

Brief Description

Sine damp function.

Sample Curve

y=y0+A expl-xA0)

y=yl

y=y0-A e xpl-xA0)

Parameters

Number: 5
Names: xc, w, t0, A, y0

Meanings: xc = phase shift, w = period, t0 = decay constant, A = amplitude, y0 = offset.

Lower Bounds: w>0.0,t0>0.0, A>0.0

Upper Bounds: none

Script Access
sinedamp(x,xc,w, t0,A,y0)

Function File
FITFUNC\SINEDAMP.FDF
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SineSqgr

Function

: X—xe
y:y0+ﬂs1n2[ﬁ ]
W

Brief Description

Sine square function.

Sample Curve

AR =yt A
A=1;
wiO=0;
we=0.2;
mw=0.5;

Parameters

Number: 3

Names: xc,w, A, y0

Meanings: xc = phase shift, w = period, A = amplitude, y0 = offset.
Lower Bounds: w>0.0

Upper Bounds: none

Script Access

sinesqr(x,xc,w,A,y0)

Function File
FITFUNC\SINESQR.FDF
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SLogistic1

Function
s

Y

—k(x
[

Brief Description
Sigmoidal logistic function, type 1.
Reference: Seber, G. A.F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. pp. 328 -330

Sample Curve

a=1 T
=1 TyT=akA
k=1 v(2)=0 (xc,a2)
y=0
Parameters
Number: 3

Names: a, xc, k
Meanings: a=amplitude, xc = center, k = coefficient
Lower Bounds: xc>0

Upper Bounds: none

Script Access
slogistic1(x,a,xc, k)

Function File
FITFUNC\SLOGIST1.FDF
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SLogistic2

Function

[

d— My aW_xia
g
Fu

1+

Brief Description
Sigmoidal logistic function, type 2.
Reference: Seber, G. A.F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. pp. 328 - 330

Sample Curve

Parameters

Number: 3

Names: y0, a, Wmax

Meanings: y0 =initial value, a = amplitude, Wmax=maximum growth rate
Lower Bounds: y0>0.0,a> 0.0, Wmax> 0.0

Upper Bounds: none

Script Access
slogistic2(x,y0,a, Wmax)

Function File
FITFUNC\SLOGIST2.FDF
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SLogistic3

Function

i3

Y T8 ™

Brief Description
Sigmoidal logistic function, type 3.
Reference: Seber, G. A.F., Wild, C.J. 1989. Nonlinear Regression. John Wiley & Sons, Inc. pp. 328 -330

Sample Curve

y=d—
=
y(1)=a"k/4
v(2)=0 (x0,a/2)

b exp(-k*x0)=1

=

Parameters

Number: 3

Names: a, b,k

Meanings: a=amplitude, b = coefficient, k = coefficient
Lower Bounds: a>0.0,b>0.0,k>0.0

Upper Bounds: none

Script Access
slogistic3(x,a,b,k)

Function File
FITFUNC\SLOGIST3.FDF
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SRichards1

Function

y= [ﬂl—a‘ _E-.:;(x-m}]lf(l—ﬂ‘},d o1

—Rix— ~
y:[ﬂ:l—a‘ te &x x;}]l-"ﬂ- :',d o
Brief Description
Sigmoidal Richards function, type 1.

Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression.

Sample Curve

:——'!If:a

d>1,a=2
y(2)=0 (x1.y¥1) xe=1
y d=3 k=05
.-/
y=0———— ¥1=-1iKIn{-(1-d)*a"(1-d)) +xc
Parameters

Number: 4

Names: a,xc,d, k

Meanings: a=unknown, xc = center, d = unknown, k =coefficient
Lower Bounds: a>0.0,k>0.0

Upper Bounds: none

Script Access
srichards1(x,a,xc,d, k)

Function File
FITFUNC\SRICHAR 1. FDF

John Wiley & Sons, Inc.

pp. 332-337
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SRichards?2

Function

y=a[l+(@ -1 =0 g2

Brief Description
Sigmoidal Richards function, type 2.

Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression.

Sample Curve

d=1
a k=0
a=1 y=a —=
center:xc=1 g
d=3

k=0.2 /
.4

Parameters

Number: 4

Names: a, xc, d, k

Meanings: a=unknown, xc = center, d = unknown, k= coefficient
Lower Bounds: a>0.0,k>0.0

Upper Bounds: none

Script Access
srichards2(x,a,xc,d, k)

Function File
FITFUNC\SRICHAR2.FDF

John Wiley & Sons; Inc.

pp- 332-337
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Function

&

_y:a:+b[

Stirling model.

" _1
k

Brief Description

Sample Curve

oftet a1 |
':."m=h||

b=-1
k=-1

Parameters

Number: 3
Names: a, b,k

Stir

v=atlk

ofizeta=1
by
b1

Meanings: a = offset, b = coefficient, k = coefficient

Lower Bounds:
Upper Bounds:

none

none

Script Access

stirling(x,a, b, k)

Function File

FITFUNC\STIRLING.FDF

ing
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SWeibull1

Function
= ﬂh _ g—cﬂx—x,}}‘)

Brief Description
Sigmoidal Weibull function, type 1.

Reference: Seber, G. A. F., Wild, C.J. 1989. Nonlinear Regression.

Sample Curve

— =A— i
Ak, g0 If'f » &1 'ﬂ;'“‘lﬁﬂ Ak =0
Modid ZF0 \ { oy djfE-y;:TD] Mookl 71
A2 '-II ! B =]
d=2i= \/ =3 =1

o) kel o f={o-yd

Parameters

Number: 4

Names: A, xc,d, k

Meanings: A = amplitude, xc = center, d = power, k = coefficient
Lower Bounds: A >0.0,k>0.0

Upper Bounds: none

Script Access
sweibull1(x,A,xc,d, k)

Function File
FITFUNC\WEIBULL1.FDF

John Wiley & Sons; Inc.

pp. 338-339
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Function

y=A—(A- Ble @

Brief Description

Sigmoidal Weibull function, type 2.
Reference: Seber, G. A.F., Wild, C. J.

Sample Curve

y=A
X P={d-1 () ‘
Aot y)
08~
Parameters
Number: 4

Names: a,b,d, k

Meanings: a=unknown, b =unknown, d = power, k = coefficient
Lower Bounds: a>0.0,b>0.0,k>0.0

Upper Bounds: none

Script Access
sweibull2(x,a,b,d, k)

Function File
FITFUNC\WEIBULL2.FDF

SWeibull2

1989. Nonlinear Regression.

John Wiley & Sons; Inc.  pp. 338 -339

o

B=1
Fower :d=2
k=15
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TwoSiteBind

Function
A% B
= +

ma mae 2%

B K+x K +x

Brief Description

Two site binding curve.

Sample Curve

Bmaxi ki=0
Bma:i2? k20 y= 2 =1

Mot top arym pioe:
Emaxi=1
econd P anymp ik

Bmarc2=1 = Bma: 1 -+8m &2
Metm ed ;

k=1
Fecond mediE:
k2=3

o =Bm kI

= Bm ax 1+Bman?

Parameters

Number: 4

Names: Bmaxl, Bmax2, k1, k2

Meanings: Bmaxl = first top asymptote, Bmax2 = second top asymptote, k1 = first median, k2 = second median
Lower Bounds: none

Upper Bounds: none

Script Access
binding2(x,Bmax1,Bmax2,k1,k2)

Function File
FITFUNC\BIND2.FDF
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TwoSiteComp

Function

'[—’ql_fqzjf +'[J‘11_Aq:"[1_f:'

1+1 D(ﬁ’-lﬂgﬁ’m ] 141 U(?f—lt'gi'fm]'

y=d+

Brief Description

Two site competition.

Sample Curve

A Al=A

O=Fradtion=]

Taop asyrptae Al=10
Batorm asyrtate: A2=1

Firat certerlogx) 1F1
Second centerl oyl A=

Fractiore05

Parameters

Number: 5
Names: Al, A2, log(x0 1), log(x0_2), f

Meanings: Al = top asymptote, A2 = bottom asymptote, log(x0 1) = first center, log(x0_2) = second center, f =

fraction
Lower Bounds: none

Upper Bounds: none

Script Access
competition2(x,A1,A2,LOGx0_1,LOGx0_2,f)

Function File
FITFUNC\COMP2.FDF
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Function
2n 2w e
.}’:.}’u"'-'q'Tw_;'Eﬂ T it
" [Jlnz _L] + [J-ann 727 % -rJ
wl.'r wl.'r
Brief Description
Voigt peak function.

Sample Curve

|
A0 f’l
offgset:y0=0 f ]
center xc=5 )
amplitude A=1 E

wG=1 wl=1 el R o

Parameters

Number: 5
Names: y0, xc, A, wG, wL

Meanings: y0 = offset, xc = center, A = amplitude, wG= Gaussian width, wL = Lorentzian width
Lower Bounds: wG> 0.0, wL> 0.0

Upper Bounds: none

Script Access
voigt5(x,y0,xc,A,wG,wL)

Function File
FITFUNC\VOIGTS5.FDF
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Weibuli

Function

B x—ei x—c
atoa i

Brief Description

Weibull probability distribution function.

Sample Curve

a=0

w0 =0.0;
= 0.5;
=5;
b=2;

y=yl

Parameters

Number: 4

Names: y0,a,b,c

Meanings: yO0 = offset, a=shape, b =scale, ¢ = center
Lower Bounds: >0.0,

Upper Bounds: none

Script Access
weibull(x,y0,a, b, c)

Function File
FITFUNC\WEIBULL.FDF
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Weibull3

Function

1- Wa

i) -, 'u',z_—]_
re {22 e T

Brief Description
Weibull peak function.

Sample Curve

B

el HE yO+A
-0 A Ka O
y=yl : Fy

y=y0

1=
i

=

EE

He=5
A=1
wi=2
wia=4

Parameters

Number: 5

Names: y0, xc, A, wl, w2

Meanings: y0 = offset, xc = center, A = amplitude, wl = width, w2 = width
Lower Bounds: w1>0.0,w2>0.0

Upper Bounds: none

Script Access
weibull3(x,y0,xc,A,w1,w2)

Function File
FITFUNC\WEIBULL3.FDF

Page 1457


http://www.processtext.com/abcchm.html

YidFert

Function

y=a+br’

Brief Description

Yield-fertilizer model in agriculture and learning curve in psychology.

Sample Curve

yi1)=b*In(r) offseta="1
b =2
r=0.5

(0.a+b)

y=a

Parameters

Number: 3

Names: a,b,r

Meanings: a = offset, b = coefficient, r = coefficient
Lower Bounds: r>0.0

Upper Bounds: r<1.0

Script Access
yldfert(x,a,b,r)

Function File
FITFUNC\YLDFERT.FDF
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YidFert1

Function

y=a+be™

Brief Description

Yield-fertilizer model in agriculture and learning curve in psychology.

Sample Curve

P offset:F=5
bt b=1
§ = -1,
k=05 \ ." k=-05
W |
LS I.\'L ;f"fm' bk
\\iaﬂr} (0 ;:/
=a y=; #
Parameters
Number: 3
Names: a, b,k

Meanings: a = offset, b = coefficient, k = coefficient
Lower Bounds: k>0.0

Upper Bounds: none

Script Access
yldfert1(x,a,b, k)

Function File
FITFUNC\YLDFERTI.FDF
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Non-linear Surface Fitting
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Chebyshev2D

Function
22 =2y AT (x)+ BT+ 4T () + CR xR )+ 3,0 ()

~-1=z=1 —1=y=l

where:
T, I:le = cosli?zacoslzx:l:l
?T; (¥ = coslinau:oslfy:l:l
Brief Description

Chebyshev Series Polynomials

Sample Curve

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset

A height

A height

B height

B, height

G

Script Access

Function File
fitfunc\Chebyshev2D.fdf
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Cosine

Function
z =z, + A, coslx)+ B cos(y)+ A cos(2x)+ C) cosx)cos(y)+ By cos(2y)
U=x=m

?[]Eyﬂ;?r

Brief Description

Cosine Series Polynomials

Sample Curve

=

m @ L
o EL o
wouwonouon M
PR

—_ k=

X
LN A
il ;

.

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset

Al corner height

A corner height

B, corner height

B, corner height

G height

Script Access

Function File
fitfunc\Cosine.fdf
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DoseResp

Function

x>0,y>0

Brief Description

Non-linear Logistic Dose Response Function

Sample Curve

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
2o z offset

B Transition Hight

C Transition Center in X coordinate

D

E Transition Center in y coordinate

F

Constraints: x,y > 0, C.E> 0
Script Access

Function File
fitfunc\DoseResp.fdf
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Function

=2z, +Bexp{—

T3 |
oy =

?

Brief Description

Non-linear Exponential Function

Sample Curve

Exponential2D

Parameters

Number:?4

Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset

B z height

C x width

D y width

Script Access

Function File
fitfunc\Exponential2D.fdf
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Extreme2D

Function

E- -F
z:zu+By+C"y2+DEXp{1—exp{ x}_x }

F F

?

Brief Description

Non-linear Extreme Value Function

Sample Curve

lll

il
T \i'l’ :m
“ﬁ‘}}}}}\‘}}}}}}\ Mo

20 = 0354
E.D 10 \\\%\\\1“‘ “ VT
== MAww'heg

mm = 0
LI | B [T | B |
| BT Y

Parameters
Number:?6

Name: Meanings: Lower Bounds:

Upper Bounds:

Zo 7 offset

y range

z height

x offset

T m [T [0 |W

x width

Script Access

Function File
fitfunc\Extreme2D.fdf
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ExtremeCum

Function

z=z,1t58 exp{— exp{cg x}}+EEXp{— exp{
o

Brief Description

Non-linear Extreme Value Cumulative Function

Sample Curve

-y
+Hesps—e
= }} » xp{

Parameters

Number:?8

Name: Meanings: Lower Bounds: Upper Bounds:
Zo 7 offset
B

C x offset
D x width
E

F y offset
G y width
H

Script Access

Function File
fitfunc\ExtremeCum.fdf
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Fourier2D

Function

x | ox »
z=zytacos| — [+han | — |+eocos| —
0 W, W, W,

Brief Description
2D fourier fitting

Sample Curve

Parameters

Number: 7

Name: Meanings: Lower Bounds: Upper Bounds:
Zo 7 offset

a

b

c

d

Wi x width

W) y width

Script Access

Function File
fitfunc\Fourier2D.tdf
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Gauss2D

Function
2 2
1fx— -
z=zy +Aexpi—— o | _Llfyoye
2w 2wy
?
Brief Description

The Gaussian Surface

Sample Curve

=0 =10 (xc, v, Aotsi)

i; TJ e

wl=03

o =10

wi=03

A

Parameters
Number:?6
Name: Meanings: Lower Bounds: Upper Bounds:
2o 7 offset
A height
Xe X center
Wi x width
Ye y center
W y width

Script Access

Function File
fitfunc\Gauss2D.fdf
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GaussCum

Function

z=z, =0258+

?

Hﬁ{%ﬂ

Brief Description

Non-linear Gaussian Cumulative Function

Herf{%fﬂ

Sample Curve

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
Zo 7 offset

B height

C X center

D x width

E y center

F y width

Script Access

Function File
fitfunc\GaussCum.fdf
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LogisticCum

Function
B
zZ=zy+ - Z
- —y
1+expd—— | 14expd —=
el
Brief Description

Non-linear Sigmoid (Logistic Cunulative) Function

Sample Curve

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
Zo 7z offset

B 7 height

C x offset

D x width

E y offset

F y width

Script Access

Function File
fitfunc\LogisticCum.fdf
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LogNormal2D

Function
X 2 2
=5 Bz (3]
z=zp+expy - ———=—t&eEpy- ——— -
’ 20 203 203
9
Brief Description
Non-linear Log Normal Function
Sample Curve
20 =
B=1
C=12
D=z
E=1
F=2
G=3
H=1
Parameters
Number:?8
Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset
B height
C X corner
D x width
E height
F y corner
G y width
H height

Script Access

Function File
fitfunc\LogNormal2D.fdf
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Lorentz2D

Function

Z=z4+

2 2
1+{X_X‘J 1+{—y_"y"]
) Wy
Brief Description

Non-linear Sigmoid (Logistic Cunulative) Function

Sample Curve

z0 =10

&=1

xe=10

wl=023

wl=023 /2 ;

I L kit
¢,.$$ﬁ51‘#§¢#¢*#
e

Parameters
Number:?6
Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset
A Height
Xc x center
wi xwidth
Ve y center
W y width

Script Access

Function File
fitfunc\Lorentz2D.fdf
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Parabola2D

Function

W Z =2 tax+hy +oxd +ay?

Brief Description
2D parabola fitting

Sample Curve

Parameters
Number:?5

Name: Meanings: Lower Bounds: Upper Bounds:

Zo 7 offset

[N [l [~ )

Script Access

Function File
fitfunc\Parabola2D.fdf
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Function

W2 =2 +ax+ by

Brief Description

The Plane Surface

Sample Curve

Plane

Parameters

Number:?3

Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset

a slope in X coordinate

b Slope in y coordinate

Script Access

Function File
fitfunc\Plane.fdf
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Function

W Z =2 tax+by+oxt +advi + fry

Brief Description

Sample Curve

Parameters
Number:?6

Poly2D

Name: Meanings:

Lower Bounds:

Upper Bounds:

Zo 7 offset

= [ o [C [&

Script Access

Function File
fitfunc\Poly2D.fdf
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Polynomial2D

Function

, Z=2 + B+ O + D+ BExt + Fr +G’}3+Hy2 +i:y3 +Jy4 +‘-.‘T<;:Jfj

Brief Description
X-Y Polynomial function

Sample Curve

o =
21 =
a2 =
23 =
A -
A5 =
1 =
B2 =
B3 -
B =
S =

—_ . a0

Parameters
Number:?11

Name: Meanings: Lower Bounds: Upper Bounds:

Zo z offset
A
A,
As
Ay
As
B,
B,
Bs
By
Bs

Script Access

Function File
fitfunc\Polynomial2D.fdf
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Function

W Z =2 + B+ DyF 4 ity E

Brief Description

Non-linear Power Function

Sample Curve

Power2D

Parameters

Number:?6

Name: Meanings: Lower Bounds: Upper Bounds:
Zo z offset

B

C

D

E

F

Script Access

Function File
fitfunc\Power2D.{df
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Rational2D

Function

T + A4y 7+ By y+ Bygy? + By’
o 1 Ax+ At + A7 + By + By’

Brief Description
X-Y Rationals

Sample Curve

z0 = 100

A0 = -0.0%

BO1 = 0.03

BOZ = -4E-4

B0 = -1E-7

Al =-0.001

A2 = 5E-5

A% = -1E-8

B1 = 0001 Moo

i
&
B2 = 1E-5 sfeiss

Parameters
Number:?10

Name: Meanings: Lower Bounds:

Upper Bounds:

Zo 7 offset

AOl

Boi

Boo

Bos

Ay

Ao

As

B,

B>

Script Access

Function File
fitfunc\Rational2D.fdf
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RationalTaylor

Function
__ % +Anx+ By + Buz.}’g + Cyaxy
1+ A x+By+Ax" +By* +C,xy

Brief Description

Taylor Series Rationals

Sample Curve

0= 100

a01 = o0oov
01 = 0007
B02 = -4E-d
cOo2=4ES

Parameters
Number: 10

Name: Meanings: Lower Bounds:

Upper Bounds:

Zo 7 offset

AOI

B

Boz

Co

Ay

Ao

B;

B>

G

Script Access

Function File
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fitfunc\Rational Taylor.fdf

Page 1480


http://www.processtext.com/abcchm.html

Script Accessible Functions
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General Math
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abs

double abs( double x)
Returns absolute value of a floating-point (double).
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acos

double acos( double x )
Calculate the arccosine.
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angle

double angle( double x, double y)
Returns the phase (angle) in radians of a planar vector with coordinates (x, y). The returned values range from zero to
2*PI.  Note that angle(0, 0) returns a missing value because the result is undefined.
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asin

double asin( double x)
Calculate the arcsine. x must be within -1 and 1, or a missing value is returned.
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atan

double atan( double x)
Calculates the arctangent of x.
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CoS

double cos(double x)
Calculate the cosine.
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cosh

double cosh(double x)
Calculates hyperbolic cosine.
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exp

double exp( double x)
Calculate the exponential (the base of natural logarithm to the power x), If ®*MAX EXP ARGUMENT (665.0) or x<

-MAX EXP ARGUMENT (-665.0), this function returns a missing value.

Page 1490


http://www.processtext.com/abcchm.html

int

int int(double x)
Cut the decimal fraction of a double value.
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In

double In(double x)
Returns the natural logarithm value of x. If x<=0, this function returns a missing value.
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log

double log(double x)
Returns the base 10 logarithm value of x. If x<=0, this function returns a missing value.

Page 1493


http://www.processtext.com/abcchm.html

mod

int mod(int x, inty)
Returns the integer modulus (the remainder from division) of integer x divided by integer y. If y=0, this function returns
a missing value.
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nint

long nint( double x)
Returns the closest int to the double argument, which is identical to round(x,0). Therefore, a value of 0.5 gets rounded

up (nint(0.5) = 1 and nint(-0.5) =-1).
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prec

double prec(double x, int y)
Returns a value (or a dataset) such that the numbers contain p places of significance.
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rmod

double rmod( double x, double y )
Returns the real modulus (the remainder from division) of real number x divided by real number y. If y=0, the function
returns a missing value.
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round

double round( double x, int p)
Returns a value (or a dataset) with p decimal places accuracy.
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sin

double sin( double x)
Returns sine value of given x.
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sinh

double sinh(double x)
Calculates hyperbolic sine.
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sqrt

double sqrt(double x)
Calculates the square root. If x<0, the function returns a missing value.
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tan

double tan(double x)
Calculates the trigonometric tangent.
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tanh

double tanh(double x)
Calculate the hyperbolic tangent.
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Specialized Math
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cov

cov(datasetl, dataset2, avel, ave2)

Returns the covariance between two datasets. Let X and Y be two datasets and % and <  heir respective
means, then the covariance between the two is defined as:

1 k]
cov(x, v, X, V) = —Z. (% — X — V)

Tl
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gammaln

double gammaln( double x)

I'(x) I'(x)

Returns the natural logarithm of the gamma function , where s given by:

T(x) = j £ e de

i
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incbeta

y =incbeta(x, a, b) computes incomplete Beta function fnction at x, with parameters a, b

inchetalx,a,b) = _[r“‘l (1-£3""de
1]
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incf

y =incfix, m, n) computes incomplete F-table function fnction at x, with parameters m, n
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incgama

y =incgama(x, a) computes incomplete Gamma function fnction at x, with parameters a
1 A
negamalx, a) = —_[r"‘le"dr
Iy

where I'(a) is the Gamma function, and « is positive.
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inverf

y =inverfix) computes inverse error function fnction at x.
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Jo (%)

y=j0(x), evaluates the Bessel function of the first kind, ~"
expansions.

For more information please review the s17aec function in the NAG document.
Parameters:

x [input] double, the argument x of the function.

y [output] double, the approximation of the Bessel function.

. The approximation is based on Chebyshev
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S0z )

y=jl(x), evaluates an approximation to the Bessel function of the first kind
The function is based on Chebyshev expansions.

For more information please review the s17afc function in the NAG document.
Parameters:

x?[input] double, the argument x of the function.

y [output] double, the approximation of the Bessel function of the first kind.
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jn

y =jn(x, n) evaluates the Bessel function of order #. The formula is
yo(F i (=% (x s 2y
o) STk +u+1)

0 x<x0
Fy= yu+ﬂ(1_E_ix_x,,m,:lpg-(x-xumi -

, where I is the Gamma function
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SS

y = ss(dataset, ref) calculates the sum of square relative to the reference value. The expression is

A7
¥ =2 (datali] - ref )’

i=1
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y0

y =y0(x) evaluates the Bessel function of the second kind, 5 , x> 0. The approximation is based on Chebyshev
expansions.
For more information please review the s17acc function in the NAG document.
Parameters:
x [input] double, the argument x of the function.
?Constraint: x>0.0
y [output] double, the approximation of the Bessel function.
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yl

y =pl(x) evaluates the Bessel function of the second kind, }’1 ,x>0.
The approximation is based on Chebyshev expansions.
For more information please review the s17adc function in the NAG document.

Parameters:
x [input] double, the argument x of the function.
?Constraint: x>0.0
y [output] double, the approximation of the Bessel function of the second kind.
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yn

y =yn(x, n) evaluates the Bessel function of the second kind of order n. The formula is
S (o vcos(ar) —J, (x—1)

y =lim ¥(x,u) Flxv)=

v , where sin( v, :'
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Approximations of Special Functions from NAG

The following list provides basic information on Special Functions implemented in Origin using the Numerical
Algorithms Group (NAG) Library. For detailed information on each function, please refer to the NAG documentation
and the specific NAG function mentioned under each of these functions. The NAG documentation is available in the
form of PDF files and these PDF files can be optionally installed with Origin. The NAG documentation is also available

at the NAG website: http://www.nag.com/numeric/CL/manual/html/S/s_conts.html
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airy_ai, Airy function

Ai = airy_ai(x) evaluates an approximation to the Airy function, Ai(x). It is based on a number of Chebyshev

expansions.
For more information please review the s17agc function in the NAG document.

Parameters:
X [input] double, the argument x of the function.

Ai [output] double, approximation of the Airy function 4 (x) .
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airy_ai_deriv, Airy function

Ai_deriv = airy_ai_deriv(x) evaluates an approximation to the derivative of the Airy function Ai(x). It is based on a

number of Chebyshev expansions.
For more information please review the s17ajc function in the NAG document.

Parameters:
X ?[input] double, the argument x of the function.
Ai_deriv(x) [output] double, approximation of the derivative of the Airy function 4 (x) .
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airy_bi, Airy function

Bi = airy_bi(x) evaluates an approximation to the Airy function Bi(x). It is based on a number of Chebyshev

expansions.
For more information please review the s17ahc function in the NAG document.

Parameters:
X ?[input] double, the argument x of the function.

B;(x) .

Bi(x) [output] double, approximation of the Airy function
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airy_bi_deriv, Airy function

Bi_deriv = airy _bi_deriv(x) evaluates an approximation to the derivative of the Airy function Bi(x). It is based on a

number of Chebyshev expansions.
For more information please review the s17akc function in the NAG document.

Parameters:
X ?[input] double, the argument x of the function.
Bi deriv(x) [output] double, approximation of the derivative of the Airy function Bi(x).
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bessel 10, Modified Bessel function

i0 = bessel_i0(x) evaluates an approximation to the modified Bessel function of the first kind, 10(x). The function is
based on Chebyshev expansions.
For more information please review the s17aec function in the NAG document.

Parameters:
X [input] double, the argument x of the function. Constraint: x> 0.0.
i0 ?[output] double, approximation of the modified Bessel function of the first kind.
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bessel i1, Modified Bessel function

il = bessel_il(x) evaluates an approximation to the modified Bessel function of the first kind, 4(x) .The function is
based on Chebyshev expansions.

For more information please review the s17afc function in the NAG document.

Parameters:
x [input] double, the argument x of the function.
il ?[output] double, approximation of to the modified Bessel function of the first kind.
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bessel i0 scaled, Scaled modified Bessel function

=
i0_scaled = bessel _i0 scaled(x) evaluates an approximation to ¢ "y (x) , where 10 is a modified Bessel function of

: . -+ o dix
the first kind. The scaling factor = removes most of the variation in (%) .
For more information please review the s8cec function in the NAG document.

Parameters:
x ?[input] double, the argument x of the function.

*‘*’_Hfu (x) .

i0_scaled [output] double, approximation of

Page 1525


http://www.processtext.com/abcchm.html

bessel il scaled, Scaled modified Bessel function

M@ 5

il scaled = bessel il scaled(x) evaluates an approximation to , wher is a modified Bessel function

. . —+l o d(x
of the first kind. The scaling factor ¥ = removes most of the variation in 1 (%) .
For more information please review the s18cfc function in the NAG document.

Parameters:
x ?[input] double, the argument x of the function.

E_Flfﬂ:xj .

il _scaled [output] double, approximation of
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bessel i nu, Modified Bessel function

bessel i nu =bessel i nu(x,nu) evaluates an approximation to the modified Bessel function of the first kind Iv/4 (x),
where the order v=-3, -2, -1, 1, 2 or 3 and x is real and positive. For positive orders it may also be called with x=0, since
Iv/4 (0)=0 when v>0. For negative orders the formula

2 . v
I ypa (2 = Ly (x) 4+ —smi — )&, (x)
2 g 4
is used.
For more information please review the s18eec function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
?Constraints:
?7x>0.0 when nu<0,
7%>0.0 when nu>0.
nu [input] int, the argument v of the function.
?Constraints:
?1<abs(nu)<3.
bessel i nu ?[output] double, approximation of the modified Bessel function of the first kind.
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bessel i nu scaled, Scaled modified Bessel

function

i_nu_scaled = bessel i _nu_scaled(x,nu) evaluates an approximation to the modified Bessel function of the first kind

-
€ tun [x) , where the order v =-3,-2,-1, 1,2 or 3 and x is real and positive. For positive orders it may also be called

jl-'L.'."l1- (D:I = D

when ¥ = 0 . For negative orders the formula

Ly (R = 1,0 () + 2 sing TOK, 0 (2)
Fia 4

with x=0, since

?

is used prior to multiplication by the scale factor ¢ " .
For more information please review the s18ecc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
?Constraints:
2x>0.0 when nu<0,
2x>0.0 when nu>0.
nu [input] int, the argument v of the function.
?Constraints:
o 1 Zabs(nuy) <3

i_nu_scaled ?[output] double, approximation of the modified Bessel function of the first kind.
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bessel j0, Bessel function

JjO= bessel_jO(x), evaluates the Bessel function of the first kind, Jo(x) . The approximation is based on Chebyshev

expansions.
For more information please review the s17aec function in the NAG document.

Parameters:
x [input] double, the argument x of the function.
jo ?[output] double, the approximation of the Bessel function.
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bessel j1, Bessel function

JjI= bessel_jI(x), evaluates an approximation to the Bessel function of the first kind S1(#) .
The function is based on Chebyshev expansions.

For more information please review the s17afc function in the NAG document.
Parameters:

x?[input] double, the argument x of the function.
jI [output] double, the approximation of the Bessel function of the first kind.
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bessel k0, Modified Bessel function

£00%) The

kO = bessel_k0(x) evaluates an approximation to the modified Bessel function of the second kind,

function is based on Chebyshev expansions.
For more information please review the s18acc function in the NAG document.

Parameters:
X [input] double, the argument x of the function. Constraint: x> 0.0.
kO [output] double, approximation of the modified Bessel function of the second kind.
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bessel k1, Modified Bessel function

(%) pe

K1 = bessel_kl1(x) evaluates an approximation to the modified Bessel function of the second kind,
function is based on Chebyshev expansions.

For more information please review the s18adc function in the NAG document.

Parameters:

X [input] double, the argument x of the function. Constraint: x> 0.0.

K1  ?[output] double, approximation of the modified Bessel function of the second kind.
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bessel k0 scaled, Scaled modified Bessel function

x
Kyl) , where £y is a modified Bessel function of

: . ¥ o K x
the second kind. The scaling factor ¥ removes most of the variation in =@ (x) .
For more information please review the s18ccc function in the NAG document.

k0 _scaled = bessel k0 _scaled(x) evaluates an approximation to ¢

Parameters:

X ?[input] double, the argument x of the function. Constraint: x> 0.0.
x

k0 _scaled [output] double, approximation of € KE‘ (%) .
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bessel k1l scaled, Scaled modified Bessel function

e K (x)

k1_scaled = bessel_k1_scaled(x) evaluates an approximation to , where A is a modified Bessel function of

: : Y 1 1
the second kind. The scaling factor €* removes most of the variation in 1(%) .
For more information please review the s18cdc function in the NAG document.

Parameters:

X ?[input] double, the argument x of the function. Constraint: x> 0.0.
¥

k1 _scaled [output] double, approximation of € Kl () .
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bessel k nu, Modified Bessel function

g (2 ,

k_nu =bessel_k_nu(x,nu) evaluates an approximation to the modified Bessel function of the second kind

where the order ¥ =-3,-2,-1, 1,2 or 3 and x is real and positive. For negative orders the formula
K—l‘."“- I:I:I = KTH I:x:'

is used.
For more information please review the s18efc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
?Constraints:
27x>0.0.
nu [input] integer, the argument v of the function.
?Constraints:
o 1 Zabs(nu) =3

k_nu[output] double, approximation of the modified Bessel function of the second kind.
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bessel k nu scaled, Scaled modified Bessel

function

k_nu_scaled = bessel_k_nu_scaled(x,nu) evaluates an approximation to the modified Bessel function of the second

-
kind ¢ v (x] , where the order v=-3, -2, -1, 1,2 or 3 and x is real and positive. For negative orders the formula

K—v.l’# I(.'-’E:I = Kv.l’# (x:'
is used.
For more information please review the s18edc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
?Constraints:
27x>0.0.
nu [input] int, the argument v of the function.
?Constraints:
o 1 Zabe(nuy) =3

k_nu_scaled: [output] double, approximation of the modified Bessel function of the second kind.
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bessel y0, Bessel function

y0 = bessel_y0(x) evaluates the Bessel function of the second kind, 5 , x> 0. The approximation is based on
Chebyshev expansions.
For more information please review the s17acc function in the NAG document.
Parameters:
x [input] double, the argument x of the function.
?Constraint: x>0.0
y0 [output] double, the approximation of the Bessel function.
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bessel yl, Bessel function

yl = bessel_yl(x) evaluates the Bessel function of the second kind, Fl ,x>0.
The approximation is based on Chebyshev expansions.
For more information please review the s17adc function in the NAG document.
Parameters:
x [input] double, the argument x of the function.

?Constraint: x>0.0

yl [output] double, the approximation of the Bessel function of the second kind.
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cos_integral, Cosine integral

Ci= cos_integral(x) evaluates

Clxl=p+lnx+ I;%%_ldu ,

Toogn- 1

Ciixl=g+ lnx+ (}% —
.

where * denotes Euler’s constant. The approximation is based on several Chebyshev expansions.

For more information please review the s13acc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.

?Constraint: x>0.0

xoogn—1
O (x)=y+1n x+j T
Ci [output] double, the approximation of the formula ! i s
x>0.
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cumul normal, Cumulative Normal distribution

function

P = cumul_normal(x) evaluates the cumulative Normal distribution function

P(x) = L [fea

'x@"‘:’

The function is based on the fact that
1
P(x) = Eegfc{—xfﬁ}.

For more information please review the s15abc function in the NAG document.

Parameters:
x [input] double, the argument x of the function.
P [output] double, the value of cumulative Normal distribution function.
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cumul_normal complem, Complement of

cumulative Normal distribution function

0 = cumul_normal_complem(x) evaluates an approximate value for the complement of the cumulative normal
distribution function

1 w
Oy =——| e
w2 ¥
The function is based on the fact that

o) =%ér:fctxfﬁ)-

For more information please review the s15acc function in the NAG document.

Parameters:
X [input] double, the argument x of the function.
0 ?[output] double, approximate value of the complement of the cumulative normal distribution function.
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exp_integral, Exponential integral

E1 =exp_integral(x) evaluates

—-u
w g
E(x) = j )y
T x>0
The approximation is based on several Chebyshev expansions.
For more information please review the s13acc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
?Constraint: x>0.0
w gt
E(x) = j £ du
rou

EIl ?[output] double, the approximation of the formula

,7x>0.
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erfc, Complement of error function

erfc = erfc(x) calculates an approximate value for the complement of the error function

! _Ilme"“wdu =1—erfx
T
The approximation is based on a Chebyshev expansion.
For more information please review the s15adc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
erfc?[output] double, approximate value of the complement of the error function.

arfex =
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Erf, Error function

erf=erf(x) evaluates
R P
erfx=—| &~ “du
NI 'L

The approximation is based on a Chebyshev expansion.
For more information please review the s15aec function in the NAG document.

Parameters:
X [input] double, the argument x of the function.

[ T
griv=—| &~ “du
L[

erf  ?[output] double, approximate value of the formula
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elliptic_integral rc, Degenerate symmetrised

elliptic integral of 1st kind

rc = elliptic_integral_rc(x,y) calculates an approximate value for the integral

ot
K
=) N

where %20 and yiU.

This function, which is related to the logarithm or inverse hyperbolic functions for y <xand to
inverse circular functions if X<y, arises as a degenerate form of the elliptic integral of the first
kind. If y <0, the result computed is the Cauchy principal value of the integral.

For more information please review the s21bac function in the NAG document.

Parameters:
X [input] double, the argument x of the function
y [input] double, the argument y of the function

Constraint: ¥ =0 ang ¥ ® 0

R (xy)= —j

rc ?[output] double, an approximate value of the integral

«J£+x{.ﬁ+y} .
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elliptic_integral rf, Symmetrised elliptic integral

of 1st kind

Rf=elliptic_integral_rf{(x,y,z) calculates an approximation to the integral

ot
E+x(i+yiE+z)

1 ¢
Rp(x,»y.2z)= E-I-U «4'[

where X, ¥,z Y 0 and at most one is zero.
For more information please review the s21bbc function in the NAG document.
Parameters:
x  ?[input] double, the argument x of the function
vy  ?[input] double, the argument y of the function
z [input] double, the argument z of the function
?Constraint: x,y,z | Y 0.0 and only one of x, y and z may be zero.
Rf?[output] double, approximation of the integral?

1 e dt
Rp(x,y.z)= E'I-”

JE+ D+ +2)
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elliptic_integral rd, Symmetrised elliptic integral

of 2nd kind

Rd = elliptic_integral rd(x,y,z7) calculates an approximate value for the integral

E i
R.(xyzi==
2(%.7.7) EI” JiE+ 0 +y)e+2)

where x, y > 0, at most one of xand y is zero, and z > 0.
For more information please review the s21bcc function in the NAG document.

Parameters:

X [input] double, the argument x of the function
y [input] double, the argument y of the function
z ?[input] double, the argument z of the function

?Constraint: x, y> 0.0, z>0.0 and only one of X, y and z may be zero.
Rd  ?[output] double, approximate value of the integral

3 pm efi
Ep(z.pz)= E-I-n

Je+ vy +z)’
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elliptic_integral rj, Symmetrised elliptic integral

of 3rd kind

Rj = elliptic_integral_rj(x,y,z,r) calculates an approximation to the integral
3 &t
Rz y.z,0)=7
I 210 ¢+ O JlE+x)(E +3)E +2)

zz=0 p=0

Where “*> and at most one of x, y and z is zero.

it~ = 0 , the result computed is the Cauchy principal value of the integral.
For more information please review the s21bdc function in the NAG document.

Parameters:

X [input] double, the argument x of the function

y [input] double, the argument y of the function

z ?[input] double, the argument z of the function

r ?[input] double, the argument r of the function

?Constraint: x,y, z> 0.0, r # 0.0 and at most one of x, y and z may be zero.
Rj [output] double, approximate value of the integral
3w et
Rz vz o= —I
smr.z.0)= 1, (t+ O Ji+ e+ ) +2)
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fresnel s, Fresnel integral

S = fresnel_s(x) cvaluates an approximation to the Fresnel Integral
¥
Six) = L sin( Er.g)a?z

The function is based on Chebyshev expansions.

For more information please review the s20acc function in the NAG document.

Parameters:
X [input] double, the argument x of the function.
S [output] double, approximation of the Fresnel Integral.
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fresnel c, Fresnel integral

C =fresnel_c(x) evaluates an approximation to the Fresnel Integral
x T
C(x)= L cos(Ef.g)ciﬁ

The function is based on Chebyshev expansions.
For more information please review the s20adc function in the NAG document.

Parameters:
X [input] double, the argument x of the function.
C ?[output] double, approximation of the Fresnel Integral.
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gamma, Gamma function

gamma = gamma(x) cvaluates
T(x) = L £l g

The function is based on a Chebyshev expansion for | £(1+u), and uses the property | £(1+x) =% £(X).
If x=N +1+u where N is integral and 0 j U u <1 then it follows that:
forN>0| £X)=x—1D)x—-2)...x—N)| £(1 +u)
forN=0| £x) = £(1+u)
forN<0| £x) =] £(1+tu)/x(x+ 1)(x+2)...(x—N—-1).
For more information please review the s14aac function in the NAG document.
Parameters:
x [input] double, the argument x of the function.
?Constraint: x must not be zero or a negative integer.
T(x)= [T eae

gamma? [output] double, the value of the function

Page 1551


http://www.processtext.com/abcchm.html

incomplete gamma, Incomplete Gamma functions

P =incomplete_gamma(a, x) evaluates the incomplete gamma functions in the normalized form

Pla, 1) = [[etear
i)™

1 e .
Ola,x) = —j £l g
i)™
with x>0 and a > 0, to a user-specified accuracy. With this normalization, P(a, x)+Q(a, x) = 1. The function returns

Fla, x) with machine precision as relative accuracy.
For more information please review the s14bac function in the NAG document.

Parameters:
a [input] double, the argument a of the function.
?Constraint: a > 0.0.
X [input] double, the argument x of the function.
Constraint: x>0.0.
P [output] double, the value of the incomplete gamma functions in the normalized form
Pla, 1) = — rf‘l‘le"dﬁ
D)™

Page 1552


http://www.processtext.com/abcchm.html

kelvin_ber, Kelvin function

ber = kelvin_ber(x) evaluates an approximation to the Kelvin function ber x.

The function is based on several Chebyshev expansions. For large x, there is a danger of the result being totally
inaccurate, as the error amplification factor grows in an essentially exponential manner; therefore the function must
fail.

For more information please review the s19aac function in the NAG document.

Parameters:

X [input] double, the argument x of the function.

ber  [output] double, approximation of the Kelvin function ber x.
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kelvin_bei, Kelvin function

bei = kelvin_bei(x) evaluates an approximation to the Kelvin function bei x.

The function is based on several Chebyshev expansions. For large x, there is a danger of the result being totally
inaccurate, as the error amplification factor grows in an essentially exponential manner; therefore the function must fail.
For more information please review the s19abc function in the NAG document.

Parameters:

X [input] double, the argument x of the function.

bei  ?[output] double, approximation of the Kelvin function bei x.
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kelvin_ker, Kelvin function

ker = kelvin_ker(x) evaluates an approximation to the Kelvin function ker x. The function is based on several
Chebyshev expansions. For large x, kerx is so small that it cannot be computed without underflow and the function
evaluation fails.
For more information please review the s18acc function in the NAG document.
Parameters:
x [input] double, the argument x of the function.
Constraint: x> 0.
ker [output] double, approximation of the Kelvin function ker x.
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kelvin_kei, Kelvin function

kei = kelvin_kei(x) evaluates an approximation to the Kelvin function kei x. The function is based on several
Chebyshev expansions. For large x, kei x is so small that it cannot be computed without underflow and the function
fails.
For more information please review the s19adc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.
Constraint: x> 0.
kei  ?[output] double, approximation of the Kelvin function kei x.
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log gamma, Log Gamma function

log gamma = log_gamma(x) evaluates InI'(x), x>0
Ifx is too large there is a danger of setting overflow so the function evaluation must fail.
For more information please review the s14abc function in the NAG document.
Parameters:
X [input] double, the argument x of the function.

?Constraint: x> 0.0.

nI(x), x=0

log gamma ?[output] double, the value of

. It is based on Chebyshev expansions.
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real polygamma, Derivative of the psi function

psi_deriv =real_polygamma(x,k) evaluates an approximation to the kth derivative of the psi function

@ d* . d
P () = — V(0 = — (—log  T(x)
dx" dx* dxt f
where xis real with x£0, -1,-2, and k=0,1, ;6.
For more information please review the s14aec function in the NAG document.

Parameters:

X [input] double, the argument x of the function.
?Constraint: xmust not be ‘too close’ to a non-positive integer.
k [input] integer, the argument k of the function.

Constraint: 0<k<6

psi_deri  ?[output] double, approximation to the kth derivative of the psi function

izl
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sin_integral, Sine integral

Si = sin_integral(x) evaluates
¥ 5l 6

Si(x)= | du
ow

The approximation is based on several Chebyshev expansions.

For more information please review the s13adc function in the NAG document.

Parameters:
X [input] double, the argument x of the function.

% Sl 1

Si(x)=|

Si ?[output] double, the approximation of the formula U w

i
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General Stat
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ave

double ave(dataset, int size)
The ave(dataset, size) function breaks dataset into groups of size size, finds the average for each group, and returns a

range containing these values
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diff

diff(dataset)
Returns a dataset that contains the difference between adjacent elements in dataset. If there are N elements in
dataset, the returned range will have N-1 elements.  The first element in the returned range is equal to the difference

between the second and the first element of the given range.
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histogram

histogram(dataset, inc, min, max)

Generates data bins from dataset in the specified range from min to max. The bin width is equal to inc. The
function will include values that fall on the lower edge of the bin, however the function will put data that falls on the
upper edge into the next higher bin.
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percentile

percentile(datasetl, dataset2)
Returns a range comprised of the percentile values for dataset! at each percent value specified in dataset2.
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sum

sum(dataset)
Returns a range whose ith element is the sum of the first i elements of the dataset dataset. Therefore, the last

element of the range returned by sum(datasef) is the sum of all elements in dataset.

Page 1565


http://www.processtext.com/abcchm.html

QCD2

double QCD2(int n)

The function returns a factor (Quality Control D2 Factor) which is used to estimate the standard deviation of a parent
distribution (or population) from an average range when the sample size (or subgroup size) n is given.

The standard deviation of the parent distribution = average range/factor.

The returned factors assume sampling from a normal population.
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QCD3

double QCD3(int n)

The function returns a factor (Quality Control D3 Factor) for determining the 3-sigma lower control limit for R charts
(Range of Sample Charts) from the average range when the sample size (or subgroup size)  is given.

The Lower Control Limit for R = (factor)*(Average Range).

The calculations for the factors are based on the normal distribution.
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QCD4

double QCD4(int n)

The function returns a factor (Quality Control D4 Factor) for determining the 3-sigma upper control limit for R charts
(Range of Sample Charts) from the average range when the sample size (or subgroup size)  is given.

The Upper Control Limit for R = (factor)*(Average Range).

The calculations for the factors are based on the normal distribution.
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Cumulative Distribution Functions (cdf)
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betacdf, Beta cdf

prob = betacdf(x, a, b) computes beta cumulative distribution function at x, with parameters a and b. The parameters
of a and b must all be positive, and the values in x must lie on the interval [0,1], using the lower tailed.
The beta cdf for a given value x, given pair of parameters a and b, and the lower tailed is:

1 ¥oal a1
robh= F(X L = ——— & i (1- 07 df
prob= PULE )= oos g e - 0

where Bla.k) s the Beta function.
The result, prob, is the probability that a single observation from a beta distribution with parameters a and b will fall in
the interval [x, 1] for the lower tailed.

Parameters:

X [input] double, the value of the x variate, must lie on the interval [0, 1].

a [input] double, the first parameter a. of the required beta distribution, must be positive( a>0 ).

b [input] double, the second parameter, b, of the required beta distribution, must be positive ( b>0) .

prob [output] double, the probability.
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binocdf, Binomial cdf

prob = binocdf(k, n, p) computes the lower tail in given value k , associated with a Binomial distribution using the

corresponding parameters in n, p.
Here is lower tailed probability:

k k @l
PXER)=§ PX=9=§ |20 p)f*"
=0 = BAT
Parameters:
k [input] int, the integer k which defines the required probabilities. 0L kL n
n [input] int, the parameter ? of the Binomial distribution. % * 0
¥/ [input] double, the parameter £ of the Binomial distribution. U=p=l

prob [output]double, the probability.
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bivarnormcdf, bivariate Normal cdf

prob = bivarnormcdfix, y, rho) computes the lower tail probability for the bivariate Normal distribution.

For the two random variables (X, Y') following a bivariate Normal distribution with

E[X]=0 E[¥]=0 E[X']=1 E[¥']=1 _ EXY]=r
Here is the lower tail probability, which is defined by
1 yox X wXr+Y?
PEEx YEy=— L 27 A" o & D\axay
2 D ¥ D E' 21 4
2pal- r (1- %)
Parameters:
X: [intput] double, the first argument for which the bivariate Normal distribution function is to be evaluated, x.
[- £,+%]
y: [input]double, the second argument for which the bivariate Normal distribution function is to be evaluated,
L ETE]

-ler ikl

rho  [input]double, the correlation coefficent, A
prob [output]double, the probability.
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chi2cdf, Chi Square cdf

prob = chiZ2cdf(x, df)  omputes the lower tail probability for the 22 distribution with real degrees of freedom.
The lower tailed Chi Square cdf for a given value x, given degrees of freedomis:

1 I3
rob= PIXE xi= — o FELARgy 230 v= 0
z ST e

To calculate P(X <x) a transformation of a gamma distribution is employed, i.e., a f distribution with ¥ egrees of

freedom is equal to a gamma distribution with scale parameter 2 and shape parameter ¥ fz .

Parameters:

X [input] double, the value of the Chi  ariate, x. must lie on the interval [0, 1].
2

df ?[input] double, the degrees of freedom, V', of the © distribution,

must be positive(df>0).

prob [output] double, the probability.
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fcdf, F cdf

prob = fcdf(f, df1, df2) computes F cumulative distribution function at x, with parameters ¢ and b, and lower tail. The

1 1 .- . . . . ;
parameters of ! nd 2 must all be positive, and the values in x must lie on the interval [0,1], using in the lower
tailed expression.

. . . 1
The F cdf for a given value f; given pair of parameters 1

w3 w2
2

1% . .
nd "2, and the lower tailed is:

prob=

+ £
G fezg(;m Efg) y, PO 4 gy M2 aE
1 2

The result, prob, is the probability that a single observation from a beta distribution with parameters a and b will fall in
the interval [0, X] for upper tailed and [x, 1] for the lower tailed .

Parameters:
f ?[input] double, the value of the F variate, f A .
df1

[input] double, the degrees of freedom of the numerator variance, ¢! , must be positive (df71>0.0).

df2  [input] double, the degrees of freedom of the denominator variance, Y2 ,must be positive (df2>0.0).
prob [output] double, the probability
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gamcdf, Gamma cdf

prob = gamcdf(g, a, b) omputes the lower tail probability for the gamma distribution with real degrees of freedom,

with parameters a and f.
The lower tailed gamma cdf for a given value x, given degrees of freedom, with parameters oand f, is:

1 E a1 .-G
rob= P L = & 7% AT ax 0 h=0
f2 (GE gl 52 Ga)

Parameters:

g [input] double, the value of the gamma variate, g. must lie on the interval [0, 1].

a [input] double, the parameter < of the gamma distribution, must be positive(a>0).
b [input] double, the parameter & of the gamma distribution , must be positive(h>0).

prob [output] double, the probability.
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hygecdf, Hypergeometric cdf

prob = hygecdf(k, m, n, I) computes the lower tail probabilities in given value k , associated with a hypergeometric

distribution using the corresponding parameters in #* | # and I
The lower tailed probability:

fi
K _ b %J i
PXLky=9q FlA=i= _—
=0 i=0
Parameters:

k [input] int, the integer k which defines the required probabilities. max(0.4 < e~ ml) & kL min,m)

m ?[input] int, the parameter m of the hypergeometric distribution. 0L mi n
3

n [input] int, the parameter n of the hypergeometric distribution. * 0

)

?[input] int, the parameter | of the hypergeometric distribution. OLIEn
prob [output]double, the probability.
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ncbetacdf, Noncentral beta cdf

prob = ncbetacdf(x, a, b, lambda) computes the cdf with the lower tail of the non-central beta distribution.

The lower tail probability for the non-central beta distribution with parameters @ and b and non-centrality parameter"'? ,

PEL &) s defined by:
if2
BBE B = il )P(B,f, b
j= 0 ..,'r
where
g+ & . .
P(BE by= 2 Clatd) | 3‘1 - By laE
Gla)Gie) © ,
which is the central beta probability function or incomplete beta function.
Parameters:
X [intput] double, the deviate, b ,from the beta distribution, for which FBLE) , is to be found.
0.0=x=10,
6
a [input] double, the first parameter, a, of the required beta distribtution. 0=k ll .
&
b [input] double, the first parameter, b, of the required beta distribtution. 0=&£ 10 .
lambda [input] double, the non-centrality parameter, A , of the required beta distribution,

= = —
0= lambda =—2.0xlog(l) , where U is the safe range parameters as defined by NAG
nag_real safe small number (X02AMC). See chapter X02 in the NAG documentation.
prob [output] double, the probability.
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ncchi2cdf, Noncentral Chi Square cdf

2
prob = ncchi2edf( x, f, lambda) computes the probability associated with the lower tail of the non-central ‘
istribution.

p|
The lower tail probability of the non-central ‘ istribution with #  egrees of freedom and non-centrality
parameter"'? ,P(X'E xvil is defined by:
" .
5 Lyt :
Pxtrvii=g 2 pre c v
J=n A l
) . 2 .
where PLAE xivt 2.0) sacentral © ith vt 2j egrees of freedom.
Parameters:
2
X [input] double, the deviation from the non-central © istribution with ¥  egrees of freedom and
3
non-centrality parameter"’r s D.
c” 30
f [input] double, the degrees of freedom, ¥, of the non-central istribution. .
2
lambda [input] double, the non-centrality parameter, ! ,.of the non-central ‘ istribution.

lawmbda = ff:[:'. fambda® 0 ff:* U.
prob [output] double, the probability.

Page 1578


http://www.processtext.com/abcchm.html

ncfcdf, Noncentral F cdf

prob = ncfedf(f, df1, df2, lambda) computes the probability associated with the lower tail of the non-central oo
variance-ratio distribution.

The lower tail probability of the non-central F-distribution with 1 pg 2 egrees of freedom and non-centrality

parameter"'? , FFLS) s defined by:
P(FE = .5; plLFEE

>

Where

¥ ] o (M 2TWD v i .

5 . FAAS (w42 W . ) _ 27+¥, 142
p(Fj: a o 13 ( : :I l: 1 J:I : ] ul:vl+ﬂj 242 [v2+ (V1+ zjju]“ﬁ' T,

P U Bliw+ 20072, v i 2) g BO

s the beta function.
Parameters:
f ?[input] double, the deviate from the non-central F-distribution, f=0 .
v 0<df1E 1.0e6

dfl  [input] double, the degrees of freedom of the numerator variance,

v, df2= 0

df2  [input] double, the degrees of freedom of the denominator variance,

lambda [input] double, the non-centrality parameter, A , of the required beta distribution,

OF lambda k - 2.0" log(L)) , where U is the safe range parameters as defined by by NAG
nag real safe small number (X02AMC). See chapter X02 in the NAG documentation.
prob [output] double, the probability.
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nctcdf, Noncentral t cdf

prob = nctedf{( t, df, delta) computes the lower tail probability for the non-central Student’s ¢-distribution.

The lower tail probability of the non-central Student’s z-distribution with ¥ egrees of freedom and non-centrality

d , FTLe) s defined by:

parameter
1 ay- d

_ o~ F ; B AR Ty .
FTE 6 qu:, EF;)C!*F g cfx%u g g, v= 1O

C:; =

' G{lv:lzl:v— 202 |
2

with

-

Parameters:

t ?[intput] double, the deviate from the Student’s ¢-distribution with ¥ ' egrees of freedom, z.
- ¥ i< +¥

3
df [input] double, the degrees of freedom of the Student’s ¢-distribution, ¥ . df? 0 .

delta [input] double, the non-centrality parameter of the Student’s #-distribution, d
prob [output] double, the probability.
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normcdf, Normal (Gaussian) cdf

prob = normcdf(x) computes the lower tail probability for the standard distribution.

he lower tailed normal cdf for a given value x, is:

1

PXERN=g Xy
x)= 2
Parameters:

_ _ [—o0,+eo]
X [input] double, the value of the standard Normal variate .

prob [output] double, the probability.
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poisscdf, Poisson cdf

prob = poisscdf(k, rlamda) computes the lower tail probabilities in given value k , associated with a Poisson

distribution using the corresponding parameters inf .
The lower tailed probability:

3 5 1k
PXfky=§ Pli=0=§ ¢'—
i=0 =0 k|
Parameters:
k [input] int, the integer % which defines the required probabilities. k20
rlamda [input] double the parameter‘!!1 of the Poisson distribution. 0L rigmda £ 1.0e6

prob [output] double, the probability.
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srangecdf, Studentized range cdf

double prob = srangecdf(q, v, ir) computes the probability associated with the lower tail of the distribution of the
Studentized range statistic.

n.xn.Lox

The externally Studentized range, q, for a sample, ", is defined as:

max(x; ) - min(x)

g = -
SE

- . . X
where ~ ¢ is an independent estimate of the standard error of the " ’s.

For a Studentized range statistic the probability integral, £lg) , for v degrees of freedom and r groups, can be written

h ol -wmia ¥ <1
Py=cy '™ oy FOIF)- FOr- an] v fax

3 v'l-'."ﬂ . » 1 e

where C;’_W,‘?:FD})_Qag""lfgE “

Parameters:

q [input] double, the Studentized range statistic, ¢ d >0.0 .

v [input] double, the number of degrees of freedom for the experimental error. ¥ . ¥ =1.0

ir [input] int, the number of groups, ** .1F = 2,

prob [output] double, the probability.
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tcdf, Student's t cdf

prob = tcdf(t, df) computes the cumulative distribution function of Student’s t-distribution.
ere using lower tail probability for the Student’s ¢-distribution with v degrees of freedom,

: {102
+ r £ T
P(TE £)= Mﬁ, ar Ty dT, n? 1.
VonGni2) Vg aj
Parameters:
t ?[input] double, the value of the Student’s ¢ variate. [-¥.+%] .

E]
df ?[input] double, the degrees of freedom, v, of the Student’s z-distribution.( df 1 ).

prob [output] double, the probability.
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wblcdf, Weibull cdf

prob =wblcdf(x, a, b) computes the low tail Weibull cumulative distribution function for value x using the parameters

aandb.
The low tail Weibull cumulative distribution function is defined by:

x L X
PlX < x|ad)= @D Ba ' e ia?d.zz 1- = iaffw# 1&y

where I"H ! (x)
Parameters:

s the interval on which the Weibull CDF is not zero.

X [input] double, the value of the x variate. * * 0

a [input] double, the first parameter a. of the required Weibull distribution, must be positive( a>0).

b [input] double, the second parameter, b, of the required Weibull distribution, must be positive ( b>0) .
prob [output] double, the probability.
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Probability Density Functions (pdf)
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betapdf, Beta pdf

bp = betapdf{( x, a, b) returns the probability density function of the beta distribution with parameters a and b.

I'fa+d _ _
F(B: a,bjzgﬂa Y1-8Y"1 0=B=1 ab=0
TianliE)
Parameters:
X [input] double, the value of the beta variate. 00f x£10 .
. . . 00= g£10°
a [input] double, the first parameter a, of the required beta distribution, ™~ \
. . o 00« bf 10°
b [input] double, the second parameter, b, of the required beta distribution, ™~ .

bp [output] double, the probability.
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wblpdf, Weibull pdf

wp = wblpdf(x, a, b) returns the probability density function of the Weibull distribution with parameters a and b.

x

Plx|ab)=ba x> T

Parameters:
3
X [input] double, the value of the x variate. * 0
a [input] double, the first parameter a. of the required Weibull distribution, must be positive( a>0).
b [input] double, the second parameter, b, of the required Weibull distribution, must be positive ( 5>0).

wp [output] double, the probability.
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Inverse of Cumulative Distribution Functions (inv)
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betainv, Beta inv

Xxp = betainv( p, a, b) returns the deviate associated with the given lower tail probability of the beta distribution.

The deviate, ﬁF , associated with the lower tail probability, P , of the beta distribution with parameters a and b is
defined as the solution to

_ Da+é - -
P(B=g)=p ¢ j'j BN 1-BY'dB 0=8,=lab>0

@@

Parameters:

pr [input] double, the probability, s , from the required beta distribution. Oip=l .

a [input] double, the first parameter, & , of the required beta distribution, must be positive (a>0).

b [input] double, the second parameter, & of the required beta distribution, must be positive (6>0) .
x

Xxp [output] double, the deviate, ¥ .
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chi2inv, Chi Square inv

2
xp = chi2inv( p, df) computes the inverse of the © cdf for the corresponding probabilities in X with- parameters
specified by ¥ .
2
X
The deviate, ¥ , associated with the lower tail probability P fthe © istribution with ¥ degrees of freedom is
defined as the solution to

Aa
B(XEx,)=p= mq PRI 53 0y g
Parameters:
P [input] double, the probability, 2 , from the required ¢’ istribution. 0L p=l .
df [input] double, the degrees of freedom, ¥, of the ¢’ distribution, df>0.
Xxp [output] double, the deviate, p
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finv, F inv

L1

xp=finv(p, df1, df2) computes the inverse of F cdf at x, with parameters nd "2,

The deviate, p , associated with the lower tail probability £ fthe F distribution with ¥ degrees of freedom is
defined as the solution to
] 12 Na 12
n'n ayt a2 e .
P(F.E f}'): p= 1 2 G{( 1 2} :' . FI::!. EJIE(HIF"'?EQ';I (x,+xq:|.l'2dF
Gleey / 2) Gl £ 2)

= 0 <
Where vy = 0 UE fﬁ' ¥
Parameters:
)4 [input] double, the probability, F , from the required F-distribution. 0t p=l .
dfl  [input] double, the degrees of freedom of the numerator variance, ¢! , must be positive (df1>0).

df2  [input] double, the degrees of freedom of the denominator variance, ¢ ,must be positive(df2>0).

X
xp [output] double, the deviate, " ¥ .

Page 1592


http://www.processtext.com/abcchm.html

gaminv, gamma inv

gp=gaminv(p, a, b) computes the inverse of Gamma cdf at Ex , with parameters a and b.

The deviate, Ex , associated with the lower tail probability #  fthe F distribution with ¥ degrees of freedom is
defined as the solution to

P(GL g,)=p= L S e T g, ¥, ak =0

B Gla)
Parameters:
=
D [input] double, the probability, 2 , from the required Gamma distribution. 0Ep=1l .
a [input] double, the parameter a of the gamma distribution, must be positive(a>0).
b [input] double, the parameter fof the gamma distribution , must be positive(b>0).
gap [output] double, the deviate, £y .
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norminv, normal(Gaussian) inv

xp = norminv(p) computes the deviate, ~ ¥ , associated with the given lower tail probability, £ , of the standardized
normal distribution.

p s calculated for the given £ Such that

1 L
p=—=g . ¢ %du - ¥ <gx ¥

7 O

Parameters:
D [input] double, the probability, 3 , from the required standardized Normal distribution. Oep<l .
xp [output] double, the deviate, p
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srangeinv, Studentized range inv

q=srangeinv(p, v, ir) computes the deviate, ~ ¥ , associated with the lower tail probability of the distribution of the
Studentized range statistic.

%L X

The externally Studentized range, q, for a sample, ¥, 1s defined as:

_ max(x)- min(x,)

S

o

= . . X
where ~ ¢ is an independent estimate of the standard error of the “* ’s.

For a Studentized range statistic the probability integral, £lg) , for v degrees of freedom and r groups, can be written
as:

¥ 2 ¥ 3
Py=Cy '™ oy SOIED)- Form an] v fax

i

—

G E ;]
C_":— F()’:l: M é"”jc‘.!".t

171 0, =
Where Giv! 2}21' 2 FAap
For a given probability £ , the deviate 90§ found as the solution to the equation

Flgg) = py

Parameters:
P [output] double, the probability.
v [input] double, the number of degrees of freedom for the experimental error. ¥ v>1.0
ir [input] int, the number of groups, ¥ .ir>2
q [output] double, the Studentized range statistic, 4 .q>0.0
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tinv, Student's t inv

tp = tinv(p, df) computes the deviate associated with the lower tail probability of Student’s ¢-distribution with real
degrees of freedom.

i
The deviate, ¥  ssociated with the lower tail probability, p, of the Student’s ¢-distribution with ¥ ' egrees of
freedom is defined as the solution to

i T |:?¢+ 1:II|I2
+ L & T
P(TE t,)= M@ ﬁ+T—u dT, #? 1.
NprGnf2) DFE n
Parameters:
D [input] double, the probability. U=p=1 .

=
df ?[input] double, the degrees of freedom, v, of the Student’s t-distribution.( df? 1 ).
tp [output] double, the value of the Student’s t variate.
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wblinv, weibull inv

xp = wblcdf(p, a, b) computes the inverse Weibull cumulative distribution function for the given probability using the
parameters a and b.

X
The deviate, ¥  ssociated with the lower tail probability, p, of the Weibull distribution with the parameters a and b,
is defined as the solution to

¥ Xa

"o (2P il
PX<xfab)=q b’ e Cdi=1-e * Loy(x,)

where I"H :'(x-" )

Parameters:

s the interval on which the Weibull CDF is not zero.

p [input] double, the probability. ° ~ £ = 1

a [input] double, the first parameter a. of the required Weibull distribution; must be positive( % 0.0 ).

b [input] double, the second parameter, b, of the required Weibull distribution, must be positive ( b£=0.0 ).

. X
xp [output] double, the value of the variate, ¥ .
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Random Number Generators (rnd)
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grnd

The grnd() function returns a value from a normally (Gaussian) distributed sample, with zero mean and unit standard
deviation. The initial value returned, and the sequence of values, are the same for each Origin session.
No argument is needed. To obtain a random number from a normal distribution with mean =m and standard deviation

= sd, use grnd()*sd+m.
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normal

The normal(npts, seed) function returns a range with npts number of values. The initial starting value in the range is
determined by seed. The values are random numbers with a normal (zero mean and unit standard  deviation)
distribution respectively. If seed is omitted, a different seed is used each time the function is called.
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poisson

The poisson(npts, mean, seed) function returns npts number of random integers having a Poisson distribution with
mean mean. seed is optional.
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rnd

The rnd(seed) functions return a value between 0 and 1 from a uniformly distributed sample. The initial starting value
in the range is determined by seed. If seed is a positive integer, the random number generator returns a particular value.

Page 1602


http://www.processtext.com/abcchm.html

ran

Same as rnd(seed)
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uniform

The uniform(npts, seed) function returns a range with npts number of values. The initial starting value in the range is
determined by seed. The values are random numbers with uniform (between 0 and 1) distribution. If seed is omitted, a
different seed is used each time the function is called.
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Miscellaneous
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data

data(x1, x2, inc)
Creates a dataset with an initial value of x/, a final value of x2, and an increment equal to inc. Ifx/ is set equal to x2,
inc number of points with values equal to x/ are returned. Ifinc is omitted, inc =1 is assumed.
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errof

errof(dataset)
Returns the dataset (error column) containing the error values of dataset.
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FindMasks

FindMasks(dataset)
Returns a dataset that contains the indexes of the masked data points.
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peaks

peaks(dataset, width, minHeight)

Returns a dataset containing indices of peaks found using width and minHeight as a criteria.  Width is the number of
points on either side of the test point and minHeight is in Y axis units. A peak at a given indexi is minHeight greater
than the data value at i-width or i+width.
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sort

sort(dataset)
Returns a dataset that contains dataset, sorted in ascending order. This function only affects dataset. . It has no

effect on other datasets in the worksheet.
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tReplace

tReplace(dataset, valuel, value2|, condition])

Returns a dataset. Each value in dataset is compared to valuel according to the condition. When the comparison
is true, the value may be replaced with value? or -value? depending on the value of condition. ~When the
comparison is false, the value is retained or replaced with a missing value depending on the value of condition.

The condition argument is optional and represents a sum of the following bit values (Bit, Value, Condition):

Bit Value — (bit Condition Result
value)

0 1 1 1 =Use Less Than in the comparison;
0= Do not consider Less Than.

1 5 > 2 = Use Equal in the comparison;
0=Do not consider Equal.

> 4 4 4 = Use Greater Than in the comparison;
0 = Do not consider Greater Than.

3 3 8 8 =Use the absolute value of dataset in the comparison;
0 = Use value of dataset.

4 16 16 16=Keep original sign when replacing;
0= Use value2 regardless of original sign.

5 32 30 32 = When comparison fails, replace dataset with a missing value;
0 =Leave dataset alone.

You can calculate the value of condition by adding the Value number (above) for all those conditions which should
apply. Note that the first four bits affect the way the comparison is made, while the last two bits affect the action as a
result of the comparison.

If valuel is a missing value, then testing will only look at the Equal bit (bit value = 2) and ignore bit values 1, 4, and 8. If
this bit is set to 2, then each value in dataset is tested to see if it is a missing value. All missing values in dataset are
replaced with value2. If this bit is set to 0, then each value in dataset is tested to see if it is not a missing value. All non
missing values in dataset are replaced with value2.

When the optional condition is not specified, the function assumes its value is 12 which is the sumof 4 and 8: Replace
dataset with value2 if the absolute value of dataset is greater than valuel.

When the first three bits of condition are all zero (0, 8, 16, 24, 32, 40, 48 and 56), the comparison is always false.
When the first three bits are all one (7, 15,23,31, 39,47, 55 and 63), the Less Than condition is ignored.

When Less Than and Greater Than are both set and Equal is not (5, 13, 21, 29, 37, 45, 53 and 61), the comparison is
equivalent to Not Equal.
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xof

xof(dataset)
Returns a string containing the X values of dataset.
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