HP-41C Matrix Least Squares L1 by John H. N ckel
PPC Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

01 LBL "L1" ; Mai n Routi ne

02 CLST

03 CLRG

04 "INPUT N, P, F"

05 PROWPT

06 STO 12

07 RDN

08 STO 14

09 1000

10 /

11 1

12 +

13 STO 00

14 RDN

15 STO 13

16 1000

17 /

18 1

19 +

20 STO 01

21 BEEP

22 XEQ "IN ; Pronpt for X Matrix
23 XEQ " XT" ;Calculate [ X X] Matrix
24 XEQ "M " ;Calculate Inv & Det of [X X]
25 BEEP

26 XEQ "YI™" ; Pronpt for Y Matrix
27 XEQ " BE" ;Calcul ate Beta Matrix
28 XEQ " YE" ; Cal culate Y™ Matrix
29 BEEP

30 XEQ "JIM ; Pronpt for J Matrix
31 XEQ "QUT" ;Calculate Statistics & Print
32 END

0053C000F3004C31738AFD494E505554204E2C20502C20468E
3C753E1110101043114030753D1110101043114031861EF249
4E1EF258541EF24D49861EF259491EF242451EF25945861EF2
4AAD1EF34F5554C0000DF2

83 BYTES

HP- 41C Matri x Least Squares IN by John H. N ckel
PPC Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

01 LBL "IN ; Pronpt for X Matrix
02 CF 28
03 FIX 1
04 RCL 01
05 STO 03
06 RCL 00
07 STO 04
08 LBL 00
09 RCL 03

20 XEQ "RC" ; El ement Storage Register Cal cul ation
21 "X\ 28" ; X, Left Parenthesis

23 >"\ 29" ; Append Ri ght Parent hesi s



25
26
27
28
29
30
31
32
33

STOIND Y
| SG 04
GIo 00
RCL 00
STO 04

I SG 03
GIoO 00

SF 28

END

003BCO00F300494EA91C9C0121332034012368241110434032
2423A801A8041EF25243F258289B02F27F298E91F29604B100
20349603B100A81CCO0O00DSA

59 BYTES

HP- 41C Matri x Least Squares XT by John H. N ckel

PPC

Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

LBL " XT" ;Calculate [ X X] Matrix
RCL 01

STO 03

RCL 00

STO 04

STO 05

0

STO 02

LBL 00

RCL 04

RCL 03

SF 01

SF 04

XEQ " RC" ; El ement Storage Register Cal cul ation
RCL I ND X

STO 06

RCL 05

RCL 03

SF 01

SF 04

XEQ " RC" ; El ement Storage Regi ster Cal cul ation
RCL I ND X

RCL 06

*

ST+ 02
| SG 03
GTO 00
RCL 04
RCL 05
SF 01
SF 03
XEQ " RC" ; El ement Storage Register Cal cul ation
RCL 02
STOIND Y
0

STO 02
RCL 01
STO 03
| SG 05
GTO 00
RCL 00
STO 05
| SG 04
GTO 00
END

004DC000F300585421332034351032012423A801A8041EF252
4390F3362523A801A8041EF2524390F3264292029603B10024
25A801A8031EF252432291F2103221339605B10020359604B1
00C0000D07

77 BYTES



HP-41C Matrix Least Squares M by John H. N ckel
Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

PPC

01
02
03
04
05
06

LBL "M "
1

STO 11
RCL 00
STO 03
LBL 00
3

RCL 03
SF 02
SF 05
XEQ " RC"
0
STOIND Y
1 SG 03
GIO 00
RCL 00
STO 03
LBL 01
0

STO 06
RCL 00
STO 04
LBL 02
3

RCL 04
SF 02
SF 05
XEQ " RC"
RCL IND X
1

xX=Y?
GTO 05
RCL 00
STO 05
LBL 03
3

RCL 05
SF 02
SF 05
XEQ " RC"
RCL IND X
1

xX=Y?
GTO 04
RCL 05
RCL 04
SF 01
SF 03
XEQ " RC"
RCL IND X
ABS

RCL 06
X<>Y
X<Y?
GIO 04
STO 06
RCL 05

I NT

STO 07
RCL 04

I NT

STO 08
LBL 04

| SG 05
GTO 03
LBL 05

| SG 04

;Calculate Inv & Det of [X X]

; El ement Storage Register Cal cul ation

; El enment Storage Regi ster Cal cul ation

; El enent Storage Regi ster Cal cul ation

; El enent Storage Regi ster Cal cul ation



135
136
137

GIO 02
1 E-35
RCL 06
X<=Y?
GIO 14
3

RCL 07
SF 02
SF 05
XEQ " RC
1

STOIND Y
1

RCL 03

SF 02

SF 05
XEQ " RC"
RCL 08
STOIND Y
X<>Y

1

+

RCL 07
STOIND Y
RCL 07
RCL 08
X=Y?

GTO 07
RCL 00
STO 04
LBL 06
RCL 04
RCL 08

SF 01

SF 03
XEQ "RC"
STO 09
RCL I ND 09
STO 02
RCL 04
RCL 07

SF 01

SF 03
XEQ " RC"
RCL I ND X
STO I ND 09
RCL 02
STO IND Z
| SG 04
GTO 06
LBL 07
RCL 07
RCL 07

SF 01

SF 03
XEQ " RC"
RCL I ND X
STO 02
ST* 11

1

STO IND Z
RCL 00
STO 04
LBL 08
RCL 04
RCL 07

SF 01

SF 03
XEQ "RC"
RCL 02

; El enent Storage Regi ster Cal cul ation

; El ement Storage Register Cal cul ation

; El ement Storage Register Cal cul ation

; El ement Storage Register Cal cul ation

; El ement Storage Register Cal cul ation

; El ement Storage Register Cal cul ation



138
139
140
141
142
143
144
145
146
147
148
149

151
152
153
154
155

157
158
159
160
161
162
163

196
197
198
199
200
201
202
203
204
205
206
207

ST/ IND Y
| SG 04
GTO 08
RCL 00
STO 04
LBL 09
RCL 07
RCL 04

| NT

X=Y?

GTO 15

SF 01

SF 03

XEQ " RC" ; El ement Storage Register Cal cul ation
RCL I ND X
STO 02

0

STO IND Z
RCL 00
STO 05
LBL 10
RCL 05
RCL 07

SF 01

SF 03

XEQ " RC" ; El ement Storage Register Cal cul ation
RCL I ND X
RCL 02

*

STO 12
RCL 05
RCL 04

SF 01

SF 03

XEQ " RC" ; El ement Storage Register Cal cul ation
RCL 12
ST- IND Y
| SG 05
GTO 10
LBL 15

| SG 04
GTO 09

| SG 03
GTo 01

0

STO 02
STO 03
RCL 00
STO 04
LBL 11
RCL 14
RCL 04

| NT

1

+

STO 03

1

X<>Y

SF 02

SF 05

XEQ " RC" ; El ement Storage Register Cal cul ation
RCL IND X
X<>Y

1

+

RCL IND X
X<>Y

RDN

X=Y?



208 GTO 13

209 STO 07

210 RDN

211 STO 08

212 1

213 ST+ 02

214 RCL 00

215 STO 05

216 LBL 12

217 RCL 08

218 RCL 05

219 SF 01

220 SF 03

221 XEQ "RC' ; El ement Storage Register Cal cul ation
222 STO 09

223 RCL I ND 09
224 STO 06

225 RCL 07

226 RCL 05

227 SF 01

228 SF 03

229 XEQ "RC' ; El enent Storage Regi ster Cal cul ation
230 RCL IND X
231 STO I ND 09
232 RCL 06

233 STOIND zZ
234 | SG 05

235 GIO 12

236 LBL 13

237 |1 SG 04

238 GIO 11

239 -1

240 RCL 02

241 Y X

242 ST* 11

243 GIO 16

244 LBL 14

245 " D=0, NO | NVERSE"
246 AVI EW

247 STOP

248 LBL 16

249 END

01A0CO00F3004D49113B2033011323A802A8051EF252431091
F29603B10020330210362034031324A802A8051EF2524390F3
1178B6002035041325A802A8051EF2524390F31178B5002524
AB01A8031EF2524390F361267144B500362568372468380596
05B400069604B300111B1C13152646BF001327A802A8051EF2
52431191F2001123A802A8051EF252432891F27111402791F2
272878B8002034072428A801A8031EF25243399089322427A8
01A8031EF2524390F391892291F19604B700082727A801A803
1EF2524390F332940B1191F12034092427A801A8031EF25243
2295F29604B90020340A27246878D0000FA801A8031EF25243
90F3321091F120350B2527A801A8031EF2524390F322423C25
24A801A8031EF252432CO93F29605BBO0CFOF9604BA009603B2
0010323320340C2E2468411140331171A802A8051EF2524390
F371114090F3717578BE0037753811920220350D2825A801A8
031EF25243399089362725A801A8031EF2524390F391892691
F19605BDO00E9604BC001C112253940BD000100FFF443D302C
204E4F20494E56455253457E84CF10C0000D7F

416 BYTES

HP-41C Matri x Least Squares Yl by John H. Nicke
PPC Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

01 LBL "VYI" ; Pronpt for Y Matrix
02 0

03 STO 09

04 STO 10



RCL 01
STO 03
LBL 00
1

RCL 03
SF 00
SF 06
XEQ " RC"
"y
PROVPT
STOIND Y
ST+ 10
Xn2

ST+ 09

| SG 03
GTO 00
RCL 13
ST/ 10
RCL 00
STO 03
RCL 01
STO 04
SF 07
SF 10
XEQ "MV
CF 07
CF 10
RTN

LBL "BE"
RCL 00
STO 03
STO 04
SF 09
XEQ "MV
CF 09
RTN

LBL "YE"
RCL 01
STO 03
RCL 00
STO 04
SF 08
SF 10

; El ement Storage Regi ster Cal cul ation

;Mul tiply 2D by Colum Matrix

;Cal culate Beta Matri x

;Mul tiply 2D by Colum Matrix

;Calculate YA Matri x

;Mul tiply 2D by Colum Matrix

0064C000F300594910393A2133011123A800A8061EF25243F2
593D8E91F2920A5192099603B1002D950A20332134A807A80A
1EF24D4DA907A90A85C000F3004245203334A8091EF24D4DA9
0985C000F300594521332034A808A80A1EF24D4DA908A90ACO
oooD1B

100

BYTES

HP-41C Matrix Least Squares JM by John H. N ckel
Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

PPC

01
02
03
04
05
06
07
08
09
10
11

LBL "JIM
RCL 01
STO 03
LBL 00
1

RCL 03
SF 00

STOIND Y

; Pronpt for J Matrix

; El enent Storage Regi ster Cal cul ation



12
13
14

I SG 03
GIO 00
END

001ECO00F3004A4D2133011123A8001EF25243F24A3D8E91F2
9603B100C0000DDF

30 BYTES

HP-41C Matri x Least Squares OUT by John H. N ckel

PPC

01
02
03
04
05
06

Cal cul ator Journal V9 No 7 Pg 25 Cct-Nov 1982

LBL "OQUT" ;Calculate Statistics & Print
RCL 00

STO 03

0

STO 04

ADV

"\ 05 MATRI X"
AVI EW

ADV

LBL 00

1

RCL 03

SF 00

SF 05

XEQ " RC" ; El ement Storage Register Cal cul ation
FIX O

"\ 05" ; Hex 05 = Greek Beta
ARCL 04

>t =" ; Append equal sign
FIX 4

ARCL I ND X

AVI EW

1

ST+ 04

| SG 03

GTO 00

ADV

"NE" ; Nunber of Experinents
ARCL 13

AVI EW

"F=" ; Nunber of Factor Levels
ARCL 12

AVI EW

" p=" ; Nunber of Paraneters
ARCL 14

AVI EW

ADV

" ANOVA" ; Anal ysi s of Variance
AVI EW

ADV

RCL 09

STO 06

RCL 13

" SSt "

RCL 13

*

STO 06

1

" SSnt

XEQ "DI " ; Format ANOVA Tabl e for Qut put

XEQ "SI ; Subtract Two Col umm Matrices
RCL 13
1

" SSc"
XEQ "DI " ; Format ANOVA Tabl e for Qut put



59 RCL 06

60 1/ X

61 STO 08

62 SF 07

63 SF 10

64 XEQ "SI ; Subtract Two Colum Matrices
65 RCL 14

66 1

68 " SSf*"

69 XEQ "DI'" ; Format ANOVA Tabl e for Qut put
70 RCL 06

71 ST* 08

72 SF 07

73 SF 10

74 XEQ "SI ; Subtract Two Col umm Matrices
75 RCL 13

76 RCL 14

78 "SSr*"

79 XEQ "DI'" ; Format ANOVA Tabl e for Qut put
80 SF 09

81 XEQ "SI ; Subtract Two Columm Matrices
82 RCL 12

83 RCL 14

85 "SSI "

86 XEQ "DI" ; Format ANOVA Tabl e for Qut put
87 SF 08

88 XEQ "SI ; Subtract Two Columm Matrices
89 RCL 13

90 RCL 12

92 " SSp”

93 XEQ "DI'" ; Format ANOVA Tabl e for Qut put
94 ADV

95 " CORRELATI ON!

96 >" COEF"

97 AVI EW

98 ADV

99 "Rr2=" ; Coefficient of Deternination
100 ARCL 08

101 AVI EW

102 "R=" ;Correlation Coefficient

103 RCL 08

104 SQRT

105 ARCL X

106 AVI EW

107 ADV

108 END

O00F1C000F4004F5554203310348FF805204D41545249587E8F
011123A800A8051EF252439C00F1059B04F27F3D9C049BF37E
1192049603B1008FF24E3D9B0OD7EF2463D9B0C7EF2503D9BOE
7TEBFF5414E4AF56417E8F29362DF35353742D423611F353536D
1EF24449A808A80A1EF253492D1141F35353631EF244492660
38A807A80A1EF253492E1141F35353661EF24449269408A807
ABO0ALEF253492D2EA1F35353721EF24449A8091EF253492C2E
41F353536C1EF24449A8081EF253492D2CA1F35353701EF244
498FFB434F5252454CA154494FAEF67F20434F45467E8FF452
5E323D9B087EF2523D28529B737E8FC0000DCF

241 BYTES

HP-41C Matri x Least Squares RC by John H. N cke
PPC Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

01 LBL "RC ; El ement Storage Register Cal cul ation
02 INT
031



05 FS?C 00

06 1

07 FS?C 01

08 RCL 14

09 FS?C 02

10 3

11 *

12 +

13 INT

14 14

15 +

16 FS?C 03

17 GIO 00

18 RCL 14

19 X*2

20 +

21 FS?C 04

22 GIO 00

23 RCL 14

24 RCL 13
*

26 +

27 FS?C 05
28 GIO 00
29 RCL 14
30 +

31 FS?C 06
32 GTO 00
33 RCL 13
34 +

35 LBL 00
36 END

0037C000F3005243681141AA0011AA012EAA02134240681114
40AA03B1002E5140AA04B1002E2D4240AA05B1002E40AA06B1
002D4001CO000DOE

55 BYTES

HP- 41C Matri x Least Squares MM by John H. N cke
PPC Cal cul ator Journal Vol 9 N7 P25 Cct-Nov 1982

01 LBL "MV ;Mul tiply 2D by Columm Matri x
02 LBL 00

03 0

04 STO 02

05 LBL 01

06 1

07 RCL 04

08 SF 00

09 FS? 07

10 SF 06

11 FS? 08

12 SF 05

13 XEQ "RC' ; El ement Storage Register Cal cul ation
14 RCL IND X

15 STO 06

16 RCL 03

17 RCL 04

18 FS? 08

19 X<>Y

20 SF 01

21 FS? 09

22 SF 03

23 FS? 10

24 SF 04

25 XEQ "RC" ; El ement Storage Register Cal cul ation
26 CF 04

27 RCL IND X



RCL 06
*

ST+ 02

| SG 04
GTo 01

1

RCL 03

SF 00

FS? 09

SF 05

FS? 08

SF 04

XEQ " RC" ; El enent Storage Regi ster Cal cul ation
RCL 02
STOIND Y
RCL 00
FS? 07
RCL 01
STO 04

| SG 03
GTO 00
END

005BC000F3004D4D011032021124A800AC07A806ACO8A8051E
F2524390F3362324AC0871A801ACO9A803ACOAA8041EF25243
A90490F3264292029604B2001123A800AC09A805AC08A8041E
F252432291F220AC0721349603B100C0000D05

91 BYTES

HP- 41C Matri x Least Squares SI by John H. Nicke

PPC

01
02
03
04
05
06
07
08

37

Cal cul ator Journal Vol 9 N7 P25 Qct-Nov 1982

LBL "SI" ; Subtract Two Columm Matrices
0

STO 06
RCL 01
STO 03
LBL 00

1

RCL 03

SF 00

FS? 08

SF 06

FS? 07

SF 04

XEQ " RC" ; El ement Storage Regi ster Cal cul ation
RCL I ND X
STO 02
FC? 10
GIo 01
RCL 02
RCL 10
GTIO 02
LBL 01

1

RCL 03

SF 00

FS? 09

SF 04

XEQ " RC" ; El ement Storage Regi ster Cal cul ation
RCL 02

RCL IND Y

LBL 02

Xn2
ST+ 06
| SG 03
GTO 00
CF 07



38 CF 08

39 CF 09

40 CF 10

41 RTN

42 LBL "Dl " ; Format ANOVA Tabl e for Qut put
43 >"=" ; Append Equal Sign
44 FI X 4

45 ARCL 06

46 AVI EW

47 " DF=" ; Degrees of Freedom
48 FIX 0O

49 ARCL X

50 AVI EW

51 RCL 06

52 X<>Y

53/

54 FIX 4

55 " Ms=" ; Mean Squar e

56 ARCL X

57 AVI EW

58 ADV

59 END

006FCO000F300534910362133011123A800AC0O8A806AC07A804
1EF2524390F332AD0AB200222AB300021123A800AC09A8041E
F252432290F203415192069603B100A907A908A909A90A85C0
00F3004449F27F3D9C049B067EF344463D9C009B737E267143
9C04F34D533D9B737E8FCO0000DC3

111 BYTES

HP-41C Least Squares L1 by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982
Program Registers Needed: 12

Row 1 (1 - 4)

27-31

|
(

31-

w
N
—




HP-41C Least Squares IN by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Program Registers Needed: 9

Row 1l (1-6

T
Row 2 (7 - 18

(TR TR
Row 3 (18 - 23

| REMARR IR

Row 4 (23 - 30

Ml AN T
Row 5 (31 - 33

J T

HP-41C Least Squares XT by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Program Registers Needed: 11

Row 1 (1-8




HP-41C Least Squares MI by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Program Registers Needed: 60

i ‘ ‘ ‘ ‘ ‘ H ‘ ‘ ”
T ‘ ‘ ‘ ‘ ‘ ‘l"‘
Row 3 (15 - 26) ‘




HP-41C Least Squares MI by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Row 17 (128 - 136

Row 18 (136 - 144)




HP-41C Least Squares Y| by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982
Program Registers Needed: 15

Row 1 (1 - 8)

HP-41C Least Squares JM by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Program Registers Needed: 5

Row 1 (1 - 7)

I

Y
Q
=
)
©

Py
Q
=
w
[
w

- 14




HP-41C Least Squares OUT by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982
Program Registers Needed: 35

Row 1 (1-7)

Row 10 (58 -

[e2]
N

Row 12 (70 - 76

Row 13 (77 - 81

'



HP-41C Least Squares OUT by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Row 17 (95 - 98)

Row 19 (105 - 108

HP-41C Least Squares RC by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Program Registers Needed: 8

HP-41C Least Squares MM by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Row 1 (1 -7

Row 2 (7 - 16)

Program Registers Needed: 13

Row 1 (1 -8)




HP-41C Least Squares MM by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982

Row 4 (22 - 27
HH AR

Row 5 (28 - 36
AT

Row 6 (36 - 42
[T IVATH

Row 7 (42 - 49)
T

HP-41C Least Squares Sl by John H. Nickel PPC V9 N7 P25 Oct-Nov 1982
Program Registers Needed: 16

Row 1 (1 - 8)




