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1 Introduction

This is a list of SystemRPL, User RPL and ML entries. The list groups the entries by
task in many different chapters and sections. If you are looking for a particular entry go
directly to the Index. There is also an address-sorted list, if you want to look up a particular
address.

1.1 Disclaimer and Acknowledgments

The information provided in this document was compiled from a large variety of sources.
The transformation of all the different formats to a single database was largely done with
special purpose programs to reverse-engineer the different documents. This has worked very
well in many cases, and less well in some other cases. If some of the information looks oddly
formatted, the reason is probably the automatic extraction.

Many of the authors of the original documents will find literal bits and pieces of their
text in this document. Thanks to all of them for their generosity in allowing me to use their
documents and files freely.

Neither we nor the authors of the different sources assume any warranty. This document
is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without
even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.

If you find any errors, let us know so that the database can up updated and fixed. Sent
bug reports and other comments to Carsten Dominik. Reports about the ML chapter should
be sent directly to Thomas Rast, but with a CC to Carsten Dominik.

Here is a list of sources which have been used.

Programming in System RPL by Eduardo Kalinowski
This book has been a major source for the database. The entire book has
been reverse-engineered using pdftotext and then a variety of Emacs and Perl
programs to extract and format the reference part of the book.

CAS Documentation Draft by Bernard Parisse
Bernard Parisse has kindly sent me a file with draft documentation about most
CAS entries which is the basis of the CAS chapter. This covers both code
derived from Erable (written by Bernard) and from ALG48 (by Mika Heiskanen
and Claude-Nicolas Fiechter). The documentation is not complete, and not
entirely up-to-date. However, the information given should be accurate.

entries.srt by Mika Heiskanen
Mika’s really useful collection of entry description has been used to double-check
the information derived from Eduardo’s book.

ML entry descriptions by Peter Geelhoed
Peter Geelhoed created the initial version of the ML section for this document.

HP48/49 entry cross-reference by Joe Horn
This document has been used to make a list of entries for the HP49 in the first
place, and to add and double-check addresses for both calculators.


mailto:dominik@science.uva.nl
mailto:t.rast@iname.com
mailto:dominik@science.uva.nl
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Various posts on comp.sys.hp48
A number of post on comp.sys.hp48 have documented a set of entry points,
for example the Graphical Toolbox (Cyrille de Brebisson), the Editor related
entries (myself) and other stuff.

Supported entry lists from HP
HP has published lists of supported entries for all calculators in the database.
The lists generally only contain names and addresses, no further description.

Further contributions
Denis Martinez, Alberto Zamora Oyarce, Wolfgang Rautenberg, Michael de
Coninck, Christoph Giesselink, Martin Lang, Piotr Kowalewski, Lilian Pigallio
and in particular Jean-Yves Avenard have also contributed information about
various entry points and/or have replied to my questions about different aspects
related to entries.



Chapter 1: Introduction 3

1.2 Terminology

1.2.1 Abbreviations used in Stack Diagrams

Here is a list of the codes use to denote different objects in the stack diagrams.

ob any object

1...n n objects

# binary integer (BINT)

HXS hex string (User binary integer)
CHR character

$ character string

T TRUE

F FALSE

flag TRUE or FALSE

b real number

hlo extended real number

A complex number

WhC extended complex number

z, Z ,ZINT infinite precision integer

N positive infinite precision integer
S, symb symbolic

u, unit unit object

{3 list

A, [] Array

v, [ Vector

M, [[1] Matrix

P Polynom, a list of Qs

Q ZINT or P

meta, obl..obn #n meta object

grob graphical object

menu list or program returning a list

UserRPL stack diagrams use some additional abbreviations

X,y real, list, generic UserRPL object
c, (,) complex number

# hex string (User binary integer)
greek theta angle (a real number)

m,n integer (ZINT or real)

date DD.MMYYYY or MM.DDYYYY
name global name

prog,prg program

f,func function

F integral of f

1.2.2 Unsupported Entry Points

A large number of entries in this database are not officially supported (i.e. their address
is not guarantied by HP to be stable). However, many of these entries can still be used,
provided that the entry address is (or has been) stable in all ROM versions.
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On the HP49G, two address intervals have been pointed out by Jean-Yves Avenard to
be stable, so entries found in these intervals will be added to this database.

On the HP48G, no new ROM versions are to be expected, and all entries can be consid-
ered stable.

The names of unsupported but stable entries will be enclosed in single parenthesis, like
(CURSOR®).

1.2.3 More Information

This database has been used to create the entries reference in the second edtion of
Programming in System RPL by Eduardo M. Kalinowski and C. Dominik. In this book,
the entry list is embedded into a lot more information about SystemRPL and the HP49G,
so if you need additional information, check the book. The main reasons to make also the
entry database available is that it is a more compact listing, contains information about
ML entries as well and lists the addresses of the entry on many different calculators.
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2 HP Objects

2.1 Binary Integers

2.1.1 Built-in BINTS 0-127

33107 BINTO 0d Oh

aka: ZERO, any
33111 BINT1 1d 1h

aka: ONE, real, MEMERR
3311B BINT2 2d 2h

aka: TWO, cmp
33125 BINT3 3d 3h

aka: THREE, str
3312F BINT4 4d 4h

aka: FOUR, arry
33139 BINTS 5d 5h

aka: FIVE, list
33143 BINT6 6d 6h

aka: SIX, id, idnt
3314D BINT7 7d 7h

aka: SEVEN, lam
33157 BINTS8 8d 8h

aka: EIGHT, seco
33161 BINTO 9d Sh

aka: NINE, symb
3316B BINT10 10d Ah

aka: TEN, sym
33175 BINT11 11d Bh

aka: ELEVEN, hxs
3317F BINT12 12d Ch

aka: TWELVE, grob
33189 BINT13 13d Dh

aka: TAGGED, THIRTEEN
33193 BINT14 14d Eh

aka: EXT, FOURTEEN, unitob
3319D BINT15 15d Fh

aka: FIFTEEN, rompointer



Chapter 2: HP Objects

331A7 BINT16
331B1 BINT17
331BB BINT18
331C5 BINT19
331CF BINT20
331D9 BINT21
331E3 BINT22
331ED BINT23
331F7 BINT24
33201 BINT25
3320B BINT26
33215 BINT27
3321F BINT28
33229 BINT29
33233 BINT30
3323D BINT31
33247 BINT32
33251 BINT33
3325B BINT34
33265 BINT35

16d 10h
aka: REALOB, SIXTEEN

17d 11h
aka: SEVENTEEN, 2REAL, REALREAL

18d 12h
aka: EIGHTEEN

19d 13h
aka: NINETEEN

20d 14h
aka: TWENTY

21d 15h
aka: TWENTYONE

22d 16h
aka: TWENTYTWO

23d 17h
aka: TWENTYTHREE

24d 18h
aka: TWENTYFOUR

25d 1%5h
aka: TWENTYFIVE

26d 1Ah
aka: REALSYM, TWENTYSIX

27d 1Bh
aka: TWENTYSEVEN

28d 1Ch
aka: TWENTYEIGHT

29d 1Dh
aka: TWENTYNINE

30d 1Eh
aka: REALEXT, THIRTY

31d 1Fh
aka: THIRTYONE

32d 20h
aka: THIRTYTWO

33d 21h
aka: THIRTYTHREE

34d 22h
aka: THIRTYFOUR

35d 23h
aka: THIRTYFIVE
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3326F

33279

33283

3328D

33297

332A1

332AB

332B5

332BF

332C9

332D3

332DD

332E7

332F1

332FB

33305

3330F

33319

33323

3332D

BINT36

BINT37

BINT38

BINT39

BINT40

BINT41

BINT42

BINT43

BINT44

BINT45

BINT46

BINT47

BINT48

BINT49

BINT50

BINT51

BINT52

BINT53

BINT54

BINT55

36d 24h
aka: TTHIRTYSIX

37d 25h
aka: THIRTYSEVEN

38d 26h
aka: THIRTYEIGHT

39d 27h
aka: THIRTYNINE

40d 28h
aka: FORTY, FOURTY

41d 29h
aka: FORTYONE

42d 2Ah
aka: FORTYTWO

43d 2Bh
aka: FORTYTHREE

44d 2Ch
aka: FORTYFOUR

45d 2Dh
aka: FORTYFIVE

46d 2Eh
aka: FORTYSIX

47d 2Fh
aka: FORTYSEVEN

48d 30h
aka: FORTYEIGHT

49d 31h
aka: FORTYNINE

50d 32h
aka: FIFTY

51d 33h
aka: FIFTYONE

52d 34h
aka: FIFTYTWO

53d 35h
aka: FIFTYTHREE, STRLIST, THREEFIVE

54d 36h
aka: FIFTYFOUR

55d 37h
aka: FIFTYFIVE
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33337

33341

3334B

33355

3335F

33369

33373

3337D

33387

33391

3339B

333A5

333AF

333B9

333C3

333CD
333D7
333E1
333EB

333F5
333FF
33409
33413

BINT56

BINT57

BINTS58

BINT59

BINT60

BINT61

BINT62

BINT63

BINT64

BINT6E5

BINT66

BINT67

BINT68

BINT6E9

BINT70

BINT71
BINT72
BINT73
BINT74

BINT75
BINT76
BINT77
BINT78

56d 38h
aka: FIFTYSIX

57d 39h
aka: FIFTYSEVEN

58d 3Ah
aka: FIFTYEIGHT

59d 3Bh
aka: FIFTYNINE

60d 3Ch
aka: SIXTY

61d 3Dh
aka: SIXTYONE

62d 3Eh
aka: SIXTYTWO

63d 3Fh
aka: SIXTYTHREE

64d 40h
aka: BINT40h, SIXTYFOUR, YHI

65d 41h
aka: ARRYREAL

66d 42h
aka: FOURTWO

67d 43h
aka: FOURTHREE

68d 44h
aka: SIXTYEIGHT

69d 45h
aka: FOURFIVE

70d 46h
aka: SEVENTY

71d 47h
72d 48h
73d 49h

74d 4Ah
aka: SEVENTYFOUR

75d 4Bh
76d 4Ch
77d 4Dh
78d 4Eh
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3341D BINT79
33427 BINT80
33431 BINT81
3343B BINT82
33445 BINT83
3344F BINT84
33459 BINT85
33463 BINT86
3346D BINT87
33477 BINT88
33481 BINT89
3348B BINT90
33495 BINT91
3349F BINTO92
334A9 BINT93
334B3 BINT94
334BD BINT95
334C7 BINT96
334D1 BINTO7
334DB BINT98
334E5 BINT99
334EF BINT100
334F9 BINT101
33503 BINT102
3350D BINT103
33517 BINT104
33521 BINT105

79d 4Fh
aka: SEVENTYNINE

80d 50h
aka: EIGHTY

81d 51h
aka: EIGHTYONE, LISTREAL

82d 52h
aka: LISTCMP

83d 53h
aka: FIVETHREE

84d 54h
aka: FIVEFOUR

85d 55h
aka: 2LIST

86d 56h
aka: FIVESIX

87d 57h
aka: LISTLAM

88d 58h
89d 59h
90d 5Ah

91d 5Bh
aka: BINT_91d

92d 5Ch
93d 5Dh
94d 5Eh
95d 5Fh

96d 60h
aka: BINT_96d

97d 61h
aka: IDREAL

98d 62h
99d 63h

1004 64h
aka: ONEHUNDRED

101d 65h
102d 66h
103d 67h
104d 68h
105d 69h
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3352B
33535
3353F
33549
33553
3355D

33567
33571
3357B
33585

3358F

33599
335A3
335AD
335B7
335C1
335CB

335D5
335DF
335E9
335F3
335FD

BINT106
BINT107
BINT108
BINT109
BINT110
BINT111

BINT112
BINT113
BINT114
BINT115

BINT116

BINT117
BINT118
BINT119
BINT120
BINT121
BINT122

BINT123
BINT124
BINT125
BINT126
BINT127

106d 6Ah
107d 6Bh
1084 6Ch
1094 6Dh
110d 6Eh

111d 6Fh
aka: char

112d 70h
113d 71h
114d 72h

1154 73h
aka: BINT_115d

1164 74h
aka: BINT_116d

117d 75h
118d 76h
119d 77h
120d 78h
121d 79h

122d 7Ah
aka: BINT_122d

1234 7Bh
1244 7Ch
125d 7Dh
126d 7Eh
1274 7Fh

2.1.2 Built-in BINTS 127-255

33607

33611
3361B

33625

3362F
33639
33643
3364D

BINT128

BINT129
BINT130

BINT131

(#8F)
SYMBREAL
(SYMBCMP)
(SYMBSYM)

128d 80h

aka: BINT80h

129d 81h

130d 82h

aka: BINT130d, BINT_130d, XHI-1
131d 83h

aka: BINT_131d, BINT131d, XHI
143d 8Fh

145d 91h
146d 92h
1544 9Ah
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33657
3EAFB
33661
3366B
33675
3367F
39E6B
33689
33693
3369D
336A7
336B1
336BB
3BD4C
336C5
38275
336CF
336D9
3E7DA
336E3
3BD65
336ED
336F7
33701
3370B
33715
3371F
33729

2.1.3 Built-in BINTS 256-

33733
3373D
33747
33751
3375B
33765
3E17B

SYMBUNIT
(#9F)
(backup)
SYMOB
SYMREAL
(SYMCMP)
(SYMARRY)
(SYMLIST)
SYMID
SYMLAM
(SYMSYMB)
SYMSYM
SYMEXT
(#AF)
(HXSREAL)
(#BB)
(2HXS)
BINTCOh
(#C8)
2GROB
(#CF)
TAGGEDANY
EXTREAL
EXTSYM
2EXT
ROMPANY
BINT253
BINT255d

REALOBOB
#_102
#SyntaxErr

(BINT_263d)
(REALREALOB)

3REAL
(#111)

158d 9Eh
159d 9Fh
1594 9Fh
1604 AOh
161d Alh
162d A2h
1644 Adh
165d Abh
166d A6h
167d A7h
169d ASh
1704 AAh
1744 AEh
175d AFh
177d Bih
187d BBh
187d BBh
192d COh
200d C8h
204d CCh
207d CFh
208d DOh
225d E1h
234d EAh
238d EEh
240d FOh
253d FDh
2556d FFh

256d 100h
258d 102h
262d 106h
263d 107h
272d 110h
273d 111h
273d 111h

11
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3376F
33779
277TE
33783
3378D
33797
337A1
337AB
337B5
337BF
337C9
337D3
337DD
337E7
337F1
337FB
33805
3380F
33819
3A1C2
33823
3BOFA
3C11E
3B928
3382D
33837
3BA2D
3B93D
33841
3C10F
3B952
3384B
33855
3BA18
3B913
3A12D
3385F
33869

(Err#Kill)
(Err#NoLstStk)
(#12F)
(#NoRoomForSt)
(#132)
(REALSTRSTR)
(#134)

(#135)

(#136)

(#137)

(#138)

(#139)

(#134)

(#13B)

(#13D)
(Err#Cont)
INTEGER337
(CMPOBOB)
(Err#NoLstArg)
(#304)
STRREALREAL
(#313)
(ARRYREALOB)
(#411)
(ARRYREALREAL)
(ARRYREALCMP)
(#414)

(#415)

(3ARRY)
(ARRYLISTOB)
(#451)
(ARRYLISTREAL)
(ARRYLISTCMP)
(#454)

(#455)

(#4FF)
(LISTREALOB)
(LISTREALREAL)

291d 123h
292d 124h
303d 12Fh
305d 131h
306d 132h
307d 133h
308d 134h
309d 135h
310d 136h
311d 137h
3124 138h
313d 13%h
314d 13Ah
315d 13Bh
317d 13Dh
318d 13Eh
337d 151h
512d 200h
517d 205h
772d 304h
785d 311h
787d 313h
1040d 410h
1041d 411h
1041d 411h
1042d 412h
1044d 414h
1045d 415h
1092d 444h
1104d 450h
1105d 451h
1105d 451h
1106d 452h
1108d 454h
1109d 455h
1279d 4FFh
1296d 510h
1297d 511h

12
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3BA09
33873
277F6
27800
2780A
27814
2781E
27828
27832
2783C
27846
2768E
27698
3387D
276AC
276B6
276C0
276CA
276D4
276DE
276E8
27792
2779C
277A6
277B0O
277BA
277C4
277CE
277D8
27TE2
27T7EC
276F2
276FC
27706
27710
2771A
27724
2772E

(#515)
(LISTLISTOB)
(LN_0)
(LN_Neg)
(InvalidEQ)
(Cureqg#)
(NoCureq#)
(EnterEq#)
(EnterName#)
(SelPtype#)
(EmptyCat#)
(#60E)
(NoStatPlot#)
(IDREALOB)
(SolvingFor#)
(NoCurrent#)
(PressSig+#)
(SelectModl#)
(NoAlarms#)
(PressALRM#)
(NextALRM#)
(PastDue#)
(Acknowledge#)
(KeyInAlrm#)
(SelectRpt#)
(I0SetupMenu#)
(PlotType#)
(NoExecAct#)
(0ffScreent#)
(OnlyPtypes#)
(StatName#)
(ZoomPrompt#)
(CatToStack#)
(XAutoZoom#)
(IR/wire#)
(ASCII/bin#)
(#62A)

(#62B)

1301d 515h
1360d 550h
1541d 605h
1542d 606h
1543d 607h
1544d 608h
1545d 609h
1546d 60Ah
1547d 60Bh
1548d 60Ch
1549d 60Dh
1550d 60Eh
1551d 60Fh
1552d 610h
1653d 611h
1554d 612h
15556d 613h
1556d 614h
1557d 615h
1558d 616h
1559d 617h
1560d 618h
15661d 615h
1562d 61Ah
1563d 61Bh
1564d 61Ch
1565d 61Dh
1566d 61Eh
1567d 61Fh
1568d 620h
1569d 621h
1570d 622h
1571d 623h
1572d 624h
1576d 628h
1577d 629h
1578d 62Ah
1579d 62Bh

13



Chapter 2: HP Objects

27738
27742
27788
33887
33891
3C17A
3C16B
08DF7
27878
3B976
3C83C
3B967
3C81E
3389B
338A5
338AF
338B9
3E7FF
3E759
3E7E9
3E743
2774C
27756
27882
338C3
27760
2776A
27774
338CD
338D7
338E1
338EB
338F5
338FF
33909
33913
3391D
33927

(#62C)
(#62D)
(EnterMatrix#)
(IDLISTOB)
(FSTMACROROM#)
(#710)
(#750)
(#7FF)
(BINT800h)
(#822)
(#82C)
(#855)
(#85C)
(PROGIDREAL)
(PROGIDCMP)
(PROGIDLIST)
(PROGIDEXT)
(#8F1)
(#8FD)
(#9F1)
(#9FD)
(Lackint#)
(Constant#)
Attn#
ATTNERR
(Zero#)
(RevSgn#)
(Extremum#)
(SYMREALREAL)
(SYMREALCMP)
(SYMREALSYM)
(SYMCMPREAL)
(SYMCMPCMP)
(SYMCMPSYM)
(SYMIDREAL)
(SYMIDCMP)
(SYMIDLIST)
(SYMIDEXT)

1580d 62Ch
1581d 62Dh
1682d 62Eh
1616d 650h
1792d 700h
1808d 710h
1872d 750h
20474 7FFh
2048d 800h
2082d 822h
20924 82Ch
2133d 855h
2140d 85Ch
2145d 861h
21464 862h
2149d 865h
2158d 86Eh
2289d 8F1h
23014 8FDh
25454 9F1h
2557d 9FDh
2561d AO1h
25624 AO2h
2563d AO3h
2563d AO3h
2564d AO4h
2565d AO5h
2566d AO6h
2577d Al1h
2578d A12h
25864 Al1Ah
25934 A21h
25944 A22h
2602d A2Ah
2657d A61h
2658d A62h
2661d A65h
2670d A6Eh
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33931
3393B
33945
3394F
33959
33963
3396D
33977
3C800
3C7E2
3B904
3B8Fb5
33981
3398B
3C8D0
O3FEF
03FF9
03F8B
O03FDB
03FA9
03F95
O03F9F
03FC7
O3FBD
O3FEbS
03FB3
03FA9
03FD1
3C8DF
3D50D
3D52B
3D51C
2C4D2
3B7AD
O8F1F
38266
03880
091B4

(SYMSYMREAL)
(SYMSYMCMP)
(3sYM)
(XFERFAIL)
(PROTERR)
(InvalServCmd)
Connecting
(Retry)
(#C20C)
(#C5C)
(#C22)
(#C55)
#CAlarmErr
EXTOBOB
(#2111)
(TYPEINT)
(TYPEMATRIX)
TYPEREAL
(TYPEEREL)
TYPEIDNT
(TYPECMP)
(TYPELIST)
(TYPERRP)
(TYPESYMB)
(TYPEEXT)
(TYPECOL)
TYPEIDNT
(TYPELAM)
(#5B11)
(SYMRRANY)
(SYMRSYMANY)
(SYMSYMRANY)
(SYMSYMSYMANY)
(#BBBB)
(#D6A8)
(#FFFF)
(#102A8)
(#2D541)

2721d AAlh
2722d AA2h
2730d AAAh
3078d CO6h
3079d CO7h
3080d CO8h
3082d COAh
3083d COBh
3116d C2Ch
3164d C5Ch
31064 C22h
3157d C55h
3583d DFFh
3584d EOOh
8465d 2111h
9748d 2614h
9862d 2686h
10547d 2933h
10581d 2955h
10568d 2948h
106156d 2977h
10868d 2A74h
10902d 2A96h
10936d 2AB8h
10970d 2ADAh
11677d 2D9Dh
10568d 2948h
11885d 2E6Dh
23313d 5B11h
41232d A110h
41376d A1AOh
43536d AA10h
43680d AAAOh
48059d BBBBh
54952d D6A8h
65535d FFFFh
66216d 102A8h
185665d 2D541h

15
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350F5
0803F
O8ECE
0657E
33995
03826
39277
038DC
3399F

(#37258)
(#414C1)
(#536A8)
(#61441)
#EXITERR
(#A8241)
(#B437D)
(#E13A8)
MINUSONE

225880d 37258h
267457d 414C1h
341672d 536A8h
398401d 61441h
458752d 70000h
688705d A8241h
738173d B437Dh
922536d E13A8h
1048575d FFFFFh

2.1.4 Pushing Several BINTSs

37287
37294
37305
36B12

37315
37328
3733A
3734A
3735C
3736E
37380
37394
373A8
3558C
37711
355A5
3596D
36AD6
36AEA
36B26
36AFE
35E75
360BB
36568
35EA2

ZEROZERO
#ZERO#0ONE
#ZERO#SEVEN
ONEQONE

#ONE#27
#TWO#ONE
#TWO#TWO
#TWO#FOUR
#THREE#FOUR
#FIVE#FOUR
ZEROZEROZERO
ZEROZEROONE
ZEROZEROTWO
DROPZERO
(3DROPZERO)
2DROPOO
DROPONE
DUPZERO
DUPONE
DUPTWO
SWAPONE
ZEROSWAP
ZEROOVER
ZEROFALSE
ONESWAP

( — #0 #0 )
(— #0 #1)
(— #0 #7 )

(— #1 #1)
aka: ONEDUP
( — #1 #27d)

(— #2 #1)

(— #2#2)
(— #2 #4)
(— #3 #4)

(— #5#4)

( — #0 #0 #0 )
(— #0 #0 #1 )

( — #0 #0 #2 )
(ob — #0)

( ob ob ob — #0 )
( ob ob — #0 #0 )
(ob — #1)

( ob — ob ob #0 )
( ob — ob ob #1 )
( ob — ob ob #2)
( ob ob’ — ob’ ob #1 )
( ob — #0 ob )

( ob — ob #0 ob )
(—#0F)

( ob — #1 ob )
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3657C ONEFALSE

2.1.5 Conversion

262F1 COERCE

35D08 COERCEDUP
35EB6 COERCESWAP
3F481 COERCE2

262EC %ABSCOERCE
2F244 (FlaglkisUser?)
2F31F Ch>#

05A03 HXS>#

2F17E 2HXSLIST?
05A51 CHR>#

OEFO006 ~Z2BIN

19D006 TL>#

OF0006 ~“COERCE2Z

2.1.6 Arithmetic Functions

03DBC #+
O3DEF #1+
03E2D #2+
355FD #3+
35602 #4+
35607 #5+
3560C #6+
35611 #7+
35616 #8+
3561B #9+
35620 #10+

17

(—#1F)

(h—#)

(% — ##)

(ob% — #o0b)

(h% —##)

(h—#)

(% — #flag)

TRUE if real is greater 0, else FALSE.
(Ch —##)

(hxs — #)

({hxshxs’ } — ##)

Converts list of two hxs to two bints. Generates
"Bad Argument Value" for invalid input.

(chr — #)

(Z—+#)

Convert 7Z to bint. Returns FFFFF for overflows.
Returns 0 for negative numbers.

(z—#)

Coerces Z to #, overflow error if Z<0 or 7Z>9999.
10000 is used to insure that the #*6 can be repre-

sented in BCD on a 5 nibbles field.
(z2z1 — #2 #1)

Converts 2 zints to bints.

(## — #+#7)
(# — #+1)
(# — #+2)
(#— #+3)
(#— #+4)
(# — #+5)
(# — #+6)
(#— #+7)
(# — #+8)
(# — #+9)
(# — #+10)
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35625 (#11+) (# — #+11)
3562A #12+ (# — #+12)
03DEO #- (## — #-#)
2F13D (DIFF_OR_ZERQO) (## —#)
If #’ is greater than #, returns #0, otherwise returns
HH
O3EOQOE #1- (#— #-1)
O3E4E #2- (#— #-2)
355DF #3- (#— #-3)
355DA #4- (#— #-4)
355D5 #5- (#— #-5)
355D0 #6- (#— #-6)
355CB (#7-) (#— #-7)
355C6 (#8-) (# — #-8)
355C1 (#9-) (#— #-9)
03EC2 #x (## — #x)
2632D #*0VF (## — #x#7 )
0 < result < FFFFF
O3E6F #2x (# — #x2)
270DA #3% (# — #%x2)
270BF #5% (# — #x2)
356B8 #6% (# — #%6 )
3569B #8x* (# — #x8)
35675 #10% (# — #%10)
O03EF7 #/ (## — #r#q)
03ESE #2/ (#— #/2)
Rounded down.
36815 #1-- (## — #-#+1)
aka: #-+1
36851 #1-+ (## — #+#°-1)
$1-+ is a typo in EXTABLE. aka: #+-1, $1-+
35552 #-#2/ (## — (#-#)/2)
357FC #+DUP (## — #+# #+#7 )
35E39 #+SWAP (ob ##’ — #+#’ ob )
36093 #+0VER (ob # #°> — ob #+#’ ob )
3581F #-DUP (## — #-# #-# )
35E4D #-SWAP (ob##> — #-#’ ob)
360A7 #-0VER (ob # #’ — ob #-#’ ob )
35830 #1+DUP (# — #+1 #+1)

35E61 #1+SWAP (ob# — #+1 ob )
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2F222
35841
28071

3601B
281D5
35E89

35912
3571E
35956
3674D

3683D
357BB
3592B

29786

28099
36829
280AD
28989
367ED
36775
367C5
28286
36761
367B1
36801
28001
35E07

36789
28804
28T7TE6
3679D
35E20

35511
3551D

#1+R0OT
#1-DUP
#1-SWAP

#1-ROT
#1-UNROT
#1-1SWAP

DUP#1+
DUP#2+
DUP#1-
2DUP#+

DROP#1-
SWAP#-
SWAP#1+

(’RSWP1+)

SWAP#1+SWAP
SWAP#1-
SWAP#1-SWAP

(SWAPDROP#1-)

SWAPOVER#-
OVER#+
OVER#-
(OVER#1-)
ROT#+

ROT#-
ROT#1+
ROT#1+UNROT
ROT#+SWAP

3PICK#+
(3PICK#1+)
(3PICK#2+)
4PICK#+
4APICK#+SWAP

#MIN
#MAX

( ob ob’ # — ob’ #+1 ob )
(# — #-1#-1)

(ob# — #-1 0ob )
aka: pull
( ob ob’ # — ob’ #-1 ob )

(obob’ # — #-1 obob? )
(# —1#-1)

Returns the bint ONE and the result.

(# — # #+1)
(# — ##+2)
(#— ##-1)
(## — ## #+# )

aka: DUP3PICK#+
(#o0ob— #-1)

(## —#-#)

( meta ob — meta&ob )
aka: SWP1+
( # — nob #+1 )

nob is the next object in the runstream.

(# ob — #+1 ob)

(#ob — ob#-1)
(#o0ob — #-10b)
(ob# — #-1)

(## —# #-# )

(## — ##+#)
(## — ##-#)
(## > ## #)
(#ob#> — ob#’>+# )
(#ob# — ob#'-#)

( # ob ob’> — ob ob’ #+1 )
( # ob ob’ — #+1 ob ob’ )

(#ob#’> — #’+# ob )
aka: ROT+SWAP
(#ob#’ — # ob #7+#)

( # ob ob’> — # ob ob’ #’ )
(# obob’ — #obob’ #’)
( # obl ob2 #’ — # obl ob2 #’+# )

( # obl ob2 #> — # obl #’+# ob2 )

aka: 4PICK+SWAP
(##;_>#);)

(##J_>#77)

19
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03EB1 #AND
2.1.7 Tests
03D19 #=
03D4E #<>
03CE4 #<
37466 (#<=)
03D83 #>
3747D (#>=)
03CC7 #0<>
03CA6 #0=
3530D #1<>
352FE #1=
36711 #2<>
352F1 #2=
352E0 #3=
366FD #5=
366BC #<3
36739 #>1
358C2 2DUP#<
358F8 2DUP#>
363CE ONE_EQ
35268 OVER#=
358DC 2DUP#=
36694 OVER#0=
352BD DUP#0=
366A8 OVER#<
3531C DUP#1=
36725 OVER#>
3532B DUP#0<>
366D0 DUP#<7
36676 2#0=0R

2.2 Real Numbers

20

(##J_>#7))
Bitwise AND.

(## — flag)
(## — flag)
(## — flag)
(## — flag)
(## — flag)
(## — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)
(# — flag)

(# — flag)
aka: ONE#>
(## — ## flag)

(## — ##° flag)

(# — flag)
Uses EQ test.
(## — #flag)

(## — ## flag)
(## — ## flag)
(# — #flag)
(#4 — # flag)
(# — # flag)
(## — # flag)
(# — #flag)

(# — # flag)

Returns TRUE if the argument is smaller than #7.
(## — flag)

Returns TRUE if either argument is zero.
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2.2.1 Built-in Real Numbers

2FBOA
30B24
2FAB1
2FA9C
2FA87
2FA72
2FA5D
2FA48
2FA33
2FA1E
2FA09
2FB34
2F937
2FB1F
2FF71
27118
2712D
2FF47
2FF1D
2FF5C
2FEF3
2FF32
339BE
339D3
2FF86
2F94C
270EE
2F961
339A9
2F976
2FAC6
2F98B
2F9A0
2F9B5
2F9CA

%-MAXREAL
(%-260)
%=9

%-8

W=7

%6

%=5

h=-4

%=3

h=2

%=1
%-MINREAL
%0
%MINREAL
(%.05)
%1
(%.15)
(%.2776)
(%.2887)
(%.2943)
(%.461368)
(%.522851)
%.5
(%-.5)
(%.99)

%l

(%1.8)

h2

%e

%3

%P1

ha

%5

%6

W7

-9.99E499
-260

.15
L2776

. 2887
.2943
.461368
.522851
.5

|
© -
© o

N O o 3 W N R
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2F9DF
2F9F4
339E8
2FCE6
2FCFB
2FD10
2FD25
2FD3A
2FD4F
2FD64
2FD79
2FD8E
2FDA3
2FDB8
2FDCD
2FDE2
2FDF7
2FEOC
2FE21
2FE36
2FE4B
2FE60
2FE75
2FE8A
2FE9F
2FEB4
2FEC9
2FEDE
2FF08
27103
27E5D
339FD
33A12
33A3C
33A27
2FC7D
2FC92
2FCA7

%8

%9
%10
%11
%12
%13
%14
%15
%16
AN
%18
%19
%20
%21
%22
%23
%24
%25
%26
W27
(%28)
(%29)
(%30)
(%31)
(%32)
(%33)
(%34)
(%35)
(%50)
%80
%100
%180
(%200)
(%400)
%360
(%1200)
(%2400)
(%4800)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
50
80
100
180
200
400
360
1200
2400
4800
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OCFOB5
2FCBC
26DF7

2FCD1
2FCD1
26E21

26E36

26E4B

OCDOB5
OCBOBS5
0C70B5
2FAF5
2F180

("%TICKSsec)
(%9600)
(%14400)

(%15360)
(%15396)
(%38400)

(%57600)
(%115200)

(~%TICKSmin)
("%HrTicks)
(“ATICKSweek)
%MAXREAL
1REV

23

8192
9600

14400
First available in ROM 1.22.
15360
15396

38400

First available in ROM 1.22.
57600

First available in ROM 1.22.
115200

First available in ROM 1.22.

491520

29491200

4954521600

9.99E499

( — 6.28318530718 )

(— 360.)

( — 400. )

Returns the angle of a full circle, corresponding to
the current angular mode.

2.2.2 Built-in Extended Real Numbers

2FB49
2FBES
30DC8
2FBFF
2DA11

2FB63
2DA2B

2FB7D
2FB97
2FADB
30017
2FBB1
2FBCB
27A89
30BEA

0
Hoh.1
W4
hh.5
cfF

i
cfC

hh2
hh3
HhPT
PI/180
hhd
yAAS
%h2PI
W7

0

0.1
0.4
0.5

0.555...
%%5/9 for C—F conversion.
1

1
For C~K conversion.
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2FC19 %%10
30CC7 %h12
30CEB %%60

24

10
12
60

2.2.3 Stack Manipulation Combined with Reals

282CC (DROPY0)
2C4AA (2DROP%0)
2C4AA (2DROP%0)

2.2.4 Conversion

2FFAC W>%h
35ECA $>%hSWAP
2FF9B T >
30E47 2%> %tk
30E5B 2%5>%
262F6 UNCOERCE
3F495 UNCOERCE2
36BFA UNCOERCEY%%
2EFCA HXS>%
05D2C Ch>%
2B3FD %IP>#

OF6006 ~“Z>R

18A006 ~Z2%%

197006 “0BJ2REAL

2.2.5 Real Functions

3035F YA
25E69 %+SWAP
26F36 %1+
3036C Vs
26F4A AR

30346 >%h=

(ob — %0)
(obob’ — %0)
(obob’ — %0)

Ch— %)

(ob¥% — %% ob)
Chh— %)

Ch%h— Th%h)

Chh Rl — K% )
(#—%)
(##—9%%)

C#— %%)

(hxs — %)

( C% — Y%re %im )

(% — #IP(ABS(%)) )
Does ABS too.
(Z—=%)

Converts zint to real.
(Z—%%)

Converts integer to long real.

Cz/%— %)

Transforms ob in real.

Chh> — %th’ )

(ob %% — %th’ ob)
(%h— %t+1)

Chh> = %k

(% — %1)

Chh — Wh=Hhh> )
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303A7 h* Chh — %k )
35C18 %10% (% — %*10)
303E9 V4 ChHB — Wk
3045B %" Chh — %k )
302EB %ABS (%h—"%")
2C53B (DUP%ABS) Ch—=%h%)
3030B %CHS (h—-%)
302C2 %SGN (% — -1/0/1)
3049A %1/ (%h— 1/%)
30489 W>hhl/ Ch— 1/%%)
304F4 %SQRT (% — Vah)
3A4BE (%2root) (% — Vakh)

(h—Ch)
Computes square root of real, returns a complex
number for negative arguments.

304E1 %>%hSQRT C%h— Vahh)
3A54B (%sQ) (%h—"%")
3051A %EXP (%—e %)
3052D %EXPM1 (h—e%-1)
30559 %LN (% — LN%)
30592 %LNP1 (% — LN(h+1) )
3056C %LOG ( % — LOG% )
305A5 %ALOG (% — 107%)
305DA %SIN (% — SIN% )
3062B %C0S ( % — C0S% )
3067C %TAN ( % — TANY% )
306AC %ASIN ( % — ASIN%)
306DC %ACOS ( % — AC0S%)
3070C %ATAN ( % — ATAN% )
30799 %SINH ( % — SINHY )
307C5 %COSH ( % — COSH% )
307D8 %TANH ( % — TANHY )
307EB %ASINH ( % — ASINHY )
307FE %ACOSH ( % — ACOSHY, )
30811 %ATANH ( % — ATANHY% )
3031B %MANTISSA ( % — %mant )
30824 %EXPONENT (% — %expn )
30938 %FP (% — %frac)
3094B %IP (% — %int )
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30971
3095E
305C7
30723
3A3D1

30746
30F14
30F28
3084D
30860
30837

30AAF

3046C

3A30E

300F9
300EO0
35DBC
309AD

30A2F

30A66

303B4
303F6
3041B
3000D
30040
30E79
30EA6
30EDD

%FLOOR
%CEIL
%M0OD
%ANGLE
(%0%ANGLE)

%>%HANGLE
RNDXY
TRCXY
%COMB
%PERM
%NFACT

%FACT

%NROOT

SWAPYNROOT

TMIN
7%MAX
%MAXorder
7%RAN

%RANDOMIZE

DORANDOMIZE

%0F

YA

%CH

%D>R

%R>D
%REC>%POL
%POL>%REC
%SPH>%REC

26

( % — Y%maxint <=% )

(% — Y%minint >=% )

(%% — hrem)

(%x by — %hang )

( %x — %hang )

%ANGLE with y=0;

Chx hy — hhang )

(% %places — %’ )

(% %places — %’ )

(%% — COMB(%,%’) )

(%% — PERM(%,%’) )

(% — %)

Calculates factorial of number.

( % — gamma(%+1) )

Calculates gamma(x+1).

(hdn— %)

Calculates the %nth root of the real number. Equiv-
alent to user function XR0OOT.

(% —%)

Calculates the %nth root of the real number. Equiv-
alent to user function XR0OOT.

(%% — hlesser )

(%% — hgreater )

(%% — %max %min )

( — Y%random )

Returns next random number.

( %seed — )

System level RDZ: seeds the random number gener-
ator.

(%—)

Stores given number as random number seed.
(%% — %/% * 100 )

(% %> — %pctotal )

(% %’ — %pcchange )

( %deg — %rad)

( %rad — Y%deg )

( %r hang — %x %y )

(%x hy — %hr hang )

( %r %hang %ph — %x hy %hz )

2.2.6 Extended Real Functions
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3032E Tt

27012 Chh1+)
3033A =

30385 Toto*

3602F %%&*ROT
35EDE %%*SWAP
36C7C %/%*UNROT
303D3 W/

36C22 SWAP%%/
36BE6 Dol >%
3044A ™
51D006 “CK%%SQRT
30612 %HSINRAD
30767 %%ANGLERAD
302DB %%ABS
306F3 %%ACOSRAD
3073A %AHANGLE
30757 %%ANGLEDEG
306C3 %%ASINRAD
302FB %%CHS
3047D Wi/
30642 %%COS
30653 %/%COSDEG
307B2 %%COSH
30663 %%COSRAD
30507 WHEXP
30546 yyAR
30984 %%FLOOR
3057F HALNP1L
300C7 %AMAX
30E83 %hAR>P
30EBO WAP>R
305F1 hHSIN
30602 %%SINDEG
30780 %hSINH
304D5 %%SQRT

30693 %%TANRAD

Chh hh> — hhthh’ )

Chh — Wb )

CU%h %l — hh=hth’> )

Chh Db’ — hh*hh’ )

(ob ob’ %% %k’ — ob’ %kthh’ ob )
(ob %h %k’ — %hthfh’ ob )
(ob ob’ %% %k’ — hkth%’ ob ob’ )
Chh hh> — hh!/hh’ )

Chh hh> — hh’’ )

Chh hh> — h )

CU%h %l — hh™hh’ )
C%h — hh/Chts )

Chh — hh> )

Chh — Wb )

( %h — %habs )

( %h — hhrad )

C %hx hhy — %hang )

C Whx by — %hdeg )

( %h — %hrad )

C%h — =%h )
Cht — L/%%)

( %%k — hhcos )

( Whdeg — %hhcos )

( %h — %hcosh )

( %hrad — %hcos )
Chh — e %h)

C%% — 1n %% )

(%% — %fmaxint )

aka: %AINT

Chh — RAInCh%+1) )

C%h Bt — hfmax )

C%hx %hy — hhradius %hangle )
C Whr hhhang — %hx %hy )

( %h — %hsin )

( %hdeg — %hsin )

( %% — %hsinh )

Chh — Jahh )

( %hrad — %htan )

27
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2D817 (%%TANDEG)
2.2.7 Tests

302AC %=
302B7 %h<>
3025C W<

302A1 Y<=
30275 %>
3028B %>=
3CA61 (XEQAND)
3CAE7 (XEQOR)
3CB5D (XEQNOT)
3CBCA (XEQXOR)
30156 %0=
36COE DUPY0=
301BA %0<>
30123 %0<
30184 %0>
301E2 %0>=
30204 Hh<
30296 hh<=
3026A %h>
30280 hh>=
30145 %%0=
2708A (DUP%%0=)
30146 %%0<>
30112 %%h0<
301F6 %%0<=
30173 %%0>
301CE %%0>=

2.3 Complex Numbers

( %hdeg — Y%tan )

(%% — flag)
(h% — flag)
(%hh — flag)
Chh — flag)
(%% — flag)
(h% — flag)
(%% — flag)

Logical AND for real numbers.

(%% — flag)

Logical OR for real numbers.

(% — flag)

Logical NOT for real numbers.

(h% — flag)

Logical XOR for real numbers.

(% — flag)
(% — flag)
(% — flag)

28

Can be used to change a user flag into a system flag.

(% — flag)

(% — flag)

(% — flag)

C%h Wb’ — flag)
C%h %k’ — falg)
C%h %k’ — flag)
C%h W’ — flag)
( %h — flag)
(%h — %h flag )
( %h — flag)

( %h — flag)

( %h — flag)
(%h — flag)

( %h — flag)
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2.3.1 Built-in Complex Numbers

27DE4 C%0 (0,0)
27E09 Chi (1,0)
27DBF Ch-1 (-1,0)
27E2E Chhl Chh1,%%0)

2.3.2 Conversion

261D9 Chh>Ch (Chth — Ch )
05C27 %>C% ( %re %im — C% )
362F2 SWAPY,>CY, ( %im %re — C% )
261FC Re>CY ( %re — C%)
25E9C C>ReY ( Ch — Yhre)
25E9B C>ImY, (Ch — %im)

29

18C006 “E%%>Chls ( %hre %%im — C%h% )

Converts long reals to long complex.

261CF %Wh>Ch ( %hre %him — C% )
25E82 Ch>%%h ( Ch — %hre %him )
25E83 C%>h%hSWAP ( C%h — %him %%hre )
05DBC Chh>hth ( Chh — %hhre %him )
188006 ~C2C%% (C— C%h)

Converts Gaussian integer to long complex.
( Zre Zim — C%% )
Converts Gaussian integer to long complex.

189006 ~ZZ2C%%ext

18B006 ~“Ch>Chts ( Ch — Chh )

Converts complex to long complex.
15E006 "RIXCext ( Zre Zim — C)

Convert integers to complex.
15F006 “IRXCext ( Zim Zre — C)

Convert integers to complex.
160006 ~IRXC2

2.3.3 Functions

25E8F C%HCC (ChCh> —Ch>?)
25E90 C%C"R (Ch%h—Ch)
25E94 C%R~C (%Ch—Ch”)
25E84 C%ABS (Ch—"%h)
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50C006 ~CZABS
261ED C%CHS
25E81 Ch1/
25E98 C%SQRT
25E95 C%SGN
261F2 C%CONJ
25E88 C%ARG
25E91 C%EXP
25E92 C/%LN
25E93 C%LOG
25E87 C%ALOG
25E96 C%SIN
25E8D C%C0os
25E99 C%TAN
25E89 C%ASIN
25E85 C%ACOS
25E8B C%ATAN
25E97 C%SINH
25E8E C%COSH
25E9A C%TANH
25E8A C%ASINH
25E86 C%ACOSH
25E8C C%ATANH
05C72 Chh>Ch%)
261DE C%%CHS
261E3 C%%CONJ
515006 ~ARG2
516006 “INTERNALARG2
517006  “QUADRANT
51E006 ~C%%SQRT
2.3.4 Tests
261E8 Ch0=

30

(Ch—"9%)
Absolute value.
(C% — -C%)

(Ch— 1/Ch)

( Ch — /aC%)

( C%h — C%/C%ABS )
(Ch—C% )
(Ch—"%h)
(Ch— e°Ch)

(Ch—1nC%h)

( C% — log C% )
(C%h — 10°C%)

(C%h — sin C% )
(Ch — cos C% )
(C% — tan C% )
( C% — asin C% )
( C%h — acos C% )
(C%h — atan C% )
( Ch — sinh C% )
(Ch — cosh C% )
( C% — tanh C% )

( C% — asinh C% )

( C% — acosh C% )

( C% — atanh C% )

( %hre %him — C%% )
( Chte — =C%h )

( Cht — ChAh> )

(im re — arg(ob) )

ARG.

(re im ?re>0 7im>0 — newre newim Z )

Returns Z0 Z1 Z-2 or Z-1 so that arg of correspond-
ing complex number is Z * 7/2 + theta where 6 is in
the interval [0,7/2]. The arguments on level 1 and 2
are flags.

( Chh — Che’ )

(C% — flag)
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261D4 CYk0= ( C%% — flag)

2.4 Character Strings

2.4.1 Built-in Characters

33D2B CHR_00 ’\00’, CHR 0d 00h
The NULL character.
33F77 CHR_Newline ’\0a’, CHR 10d OAh
33D32 CHR_... »...”, CHR 31d 1Fh
33F93 CHR_Space » >, CHR 32d 20h
The space character.

33D39 CHR_DblQuote > 0 CHR 344 22h
33D40 CHR_# ’#’, CHR 35d 23h
33F70 CHR_LeftPar >(’, CHR 40d 28h
33F85 CHR_RightPar >)?, CHR 41d 2%h
33D47 CHR_x* ’%’  CHR 42d 2Ah
33D4E CHR_+ >+’ CHR 43d 2Bh
33D55 CHR_, >,?, CHR 44d 2Ch
33D5C CHR_- ’-’ CHR 45d 2Dh
33D63 CHR_. >.?, CHR 464 2Eh
33D6A CHR_/ >/?, CHR 47d 2Fh
33D71 CHR_O ’0’, CHR 48d 30h
33D78 CHR_1 ’1’, CHR 49d 31h
33D7F CHR_2 ’2?, CHR 50d 32h
33D86 CHR_3 ’3’, CHR 51d 33h
33D8D CHR_4 >4’ , CHR 52d 34h
33D9%4 CHR_b5 ’5’, CHR 53d 35h
33D9B CHR_6 ’6’, CHR 54d 36h
33DA2 CHR_7 >7’, CHR 55d 37h
33DA9 CHR_8 ’8’, CHR 56d 38h
33DBO CHR_9 ’9’, CHR 57d 3%h
33DB7 CHR_: >:?, CHR 58d 3Ah
33DBE CHR_; >, , CHR 594 3Bh
33DC5 CHR_< ’<?  CHR 60d 3Ch
33DCC CHR_= ’=’>_ CHR 61d 3Dh
33DD3 CHR_> ’>’ CHR 62d 3Eh
33DDA CHR_A A’ , CHR 65d 41h

33DE1 CHR_B ’B’, CHR 66d 42h
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33DES8
33DEF
33DF6
33DFD
33E04
33EOB
33E12
33E19
33E20
33E27
33E2E
33E35
33E3C
33E43
33E4A
33Eb1
33E58
33ESF
33E66
33E6D
33E74
33E7B
33E82
33E89
33FA1
33FA8
33F9A
33E90
33E97
33E9E
33EA5
33EAC
33EB3
33EBA
33EC1
33EC8
33ECF
33ED6

CHR_C
CHR_D
CHR_E
CHR_F
CHR_G
CHR_H
CHR_I
CHR_J
CHR_K
CHR_L
CHR_M
CHR_N
CHR_O
CHR_P
CHR_Q
CHR_R
CHR_S
CHR_T
CHR_U
CHR_V
CHR_W
CHR_X
CHR_Y
CHR_Z
CHR_[
CHR_]
CHR_UndScore
CHR_a
CHR_b
CHR_c
CHR_d
CHR_e
CHR_f
CHR_g
CHR_h
CHR_i
CHR_j
CHR_k

CHR 67d 43h
CHR 68d 44h
CHR 69d 45h
CHR 70d 46h
CHR 71d 47h
CHR 72d 48h
CHR 73d 4%9h
CHR 74d 4Ah
CHR 75d 4Bh
CHR 76d 4Ch
CHR 77d 4Dh
CHR 78d 4Eh
CHR 79d 4Fh
CHR 80d 50h
CHR 81d 51h
CHR 82d 52h
CHR 83d 53h
CHR 84d 54h
CHR 85d 55h
CHR 86d 56h
CHR 87d 57h
CHR 88d 58h
CHR 89d 5%5h
CHR 90d 5Ah
CHR 91d 5Bh
CHR 93d 5Dh
CHR 95d &5Fh
CHR 97d 61h

, CHR 98d 62h

CHR 99d 63h
CHR 100d 64h

, CHR 101d 65h

CHR 102d 66h

, CHR 103d 67h

CHR 104d 68h
CHR 1056d 69h
CHR 106d 6Ah
CHR 107d 6Bh



Chapter 2: HP Objects

33EDD CHR_1 »1°, CHR 108d 6Ch
33EE4 CHR_m 'm’, CHR 109d 5Dh
33EEB CHR_n 'n’, CHR 110d 6Eh
33EF2 CHR_o ’0’, CHR 111d 6Fh
33EF9 CHR_p »p’, CHR 112d 70h
33F00 CHR_q ’q’, CHR 113d 71h
33F07 CHR_r ’r’, CHR 114d 72h
33FOF CHR_s ’s’, CHR 115d 73h
33F15 CHR_t ’t’, CHR 116d 74h
33F1C CHR_u »u’, CHR 117d 75h
33F23 CHR_v ’v?, CHR 118d 76h
33F2A CHR_w 'w’, CHR 119d 77h
33F31 CHR_x »x’, CHR 120d 78h
33F38 CHR_y ’y?, CHR 121d 79h
33F3F CHR_z »z’, CHR 122d 7Ah
33FAF CHR_{ »{>, CHR 123d 7Bh
33FB6 CHR_} »{>, CHR 125d 7Dh
33F5B CHR_Angle »/?, CHR 128d 80h
33F69 CHR_Integral »[>, CHR 132d 84h
33F62 CHR_Deriv »9’, CHR 136d 88h
33F46 CHR_-> »—>, CHR 141d 8Dh
33F4D CHR_<< <, CHR 171d ABh
33F54 CHR_>> »>>’, CHR 187d BBh
33F7E CHR_Pi '7?, CHR 135d 87h
33F8C CHR_Sigma ’Y)?, CHR 133d 85h
33FBD CHR_<= »<’, CHR 137d 8%
33FC4 CHR_>= »>> | CHR 138d 8Ah
33FCB CHR_<> »2£> | CHR 139d 8Bh
37A78 (CHR_A8) ’\A8’, CHR 168d A8h

2.4.2 Built-in Strings

055DF NULLS$ "

Empty string.
33B55 SPACE$ v

aka: tok_
272E5 (MARKED) "

String of 2 spaces.
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33B13

33B39

27195

33BB5
33BC1
33A6B
33A51
33A77
33A83
33AD7
33ACB
34048
3401E
34010
34002
3402C

3403A
34056

33B91
33B85

33BFD
33B9D
33C09
272D9
2D848
2D86D
2D8AD
33C4D
33C59
33C65
33C71
33C7D
33C89
33C95

(14SPACES$)

NEWLINES$

CRLF$

(toklparen)
(tokrparen)
(tok[)
(tok])

tok{

(tok})
tok<<
(tok>>)
$_LRParens
$_[1

$_{}

$_<<>>

$_)7

$_::
$_2DQ

tok,
tok’

tok-
tok.
tok=
tok—>
tok_g
tok_m
tok_s
tokO
tok1
(tok2)
(tok3)
(tok4)
(tok5)
(tok6)

34

String of 14 spaces.
"\0a"

Newline.

"\0d\0a"

Carriage return and line feed.
n (II

H) n

" [I'

ll] n

II{II

H}ll

g

s

n () n

" [] n

II{}II

<>

nrorn

Two single quotes.
n..n

nnnn

Two double quotes.

n n
b
non

One single quote.

n_n
llgll
llmll
n SII
Holl
n 1 n
ll2|l
ll3||
114"
II5|I
ll6|l
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33CA1
33BA9
33CAD
33CB9
33ABF

33AE3
33B79

33A8F
33AA7
33AB3
33BD9
33BF1
33BES
33AEF
33C21
33B45
33AFB
33C15
33A9B
33B07
33BCD
33D1F

2723F
2724B

2D933
340A4
340B4
33FF2
33FE2

33FD2

2D90OF
2D8ED
2D8CD

(tokT7)
(tok;)
tok8
tok9
tokESC

tokexponent

tokquote

toksharp
(tok$)
(tok&)
(tok*)
(tok+)
(tok/)
(tokanglesign)
(tokDER)
($DER)
(tokSIGMA)
(tokSQRT)
(tokuscore)
(tokWHERE)
(tok™)
$_...

(tok:)
(tok*)

(tok?)
$_RAD
$_GRAD
$_XYZ
$_R<Z

$_R<<

(tokmol)
(tokcd)
(tokK)

H7|I

n.n
)

ll8|l

ll9|l

"\1B||

Escape character.
IIEII

nnn

One double quote.

g
n$n
Al
Nyt
nyn
n/n
nyn
nau
"der"
nym
n \/an

n n

Hlll

n-=n

ll\lFlI

35

Character 31, the forward arrow (system font) or

dots (minifont).

nen

One backquote.
II?II

n RAD n

n GRAD n

n XYZ n

IIRZZII
"R<angle>7Z"
IIRZAII

"R<angle><angle>"

Hmolll
Ilcdll
IIKII
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2D88D
2D7FF

2D7B3
2D7D3
34076
34064
34088
33C2D
33C3F
33B61
27221
2722F
27257
27269
27279
2728D
272A3
272B5
272C7
27COB
27TEB4
27F00
27F4C
27F9F
3DF97
3DFB3
37F5C
34133
340CB

(tokA)
(tokdegR)

(tokr)
(toksr)
$_EXIT
$_ECHO
$_Undefined
(tokCTGROB)
(tokCTSTR)
(tokUNKNOWN)
(tokT0)
(tokDIR)
(tokELSE)
(tokEND)
(tokUNTIL)
(tokREPEAT)
(tokNEXT)
(tokSTEP)
(tokTHEN)
($1:)
(<Skip$)
(>Skip$)
(<Del$)
(>Del$)

(tokIntercept)

(tokSlope)

(tokIF-prompt)
(tokCopyright)

(tokVersion)

npn
"\"oR"

Degrees R

npn

P

"EXIT"

"ECHO"

"Undefined"

"GROB"

||C$||

"UNKNOWN"

nTQ"

"DIR"

"ELSE"

"END"

"UNTIL"

"REPEAT"

"NEXT"

"STEP"

"THEN"

ny. om

"—SKIP"

"SKIP—"

"—DEL"

"DEL—"
"Intercept"
"Slope"
"IF-prompt"
"Copyright HP xxxx"
"Version HP49-B..."

2.4.3 Built-in Strings with Stack Manipulation

35D94

04D3E

04D57

NULL$SWAP

DROPNULL$

(TWODROPNULLS$)

(ob— $ob)
NULL$, then SWAP.

( ob — NULL$ )
DROP then NULL$.

( ob ob’ — NULL$ )
2DROP then NULLS.

36
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2BEEC NULL$TEMP

2.4.4 Conversion

2BF77 #>3$
25F72 #:>3
25F0F a%>$
O5BE9 ID>$
25EB3 DOCHR

0F1006 ~Z>S
2EFC1 hxs>$

2EFCO HXS>$

2.4.5 Management

05A75 #>CHR
37AA5 CHR>$
05636 LENS

357E2 DUPLENS$
05622 OVERLEN$
361DA NEWLINE$&$
2F31A APNDCRLF

37

(— %)
Creates null string in temporary memory (NULL$,
then <REF>TOTEMPOB).

(#—8)

Creates string from the bint (decimal).

(#— "#: ")

Creates string from the bint and appends a colon
and a space. Ex: "1: "

(%—8)

Converts real number into string using current dis-
play mode. aka: a%>$,

(id/lam — $)

Converts identifier into string.

(%—8)

Creates string of the character with the number spec-
ified.

(Z—3%)

Converts Z into a string (decimal).

(hxs — $)

Uses current display mode and wordsize.

(hxs — $)

Does <REF>hxs>$ and then appends base character.

(# — chr)

Returns character with the specified ASCII code.
( chr — $* Strings )

Converts a character into a string.

($ — #length)

Returns length in bytes.

($—>3$#)

DUP then LENS.

($ ob — $ ob #len )

OVER then LENS.

($— "$\oa" )

Appends newline character to string. aka:
NEWLINE&S

($—9%)

Appends carriage return and line feed to string.
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O50ED

0516C

378FA

378FA

37906

37906

25EA0

2F16D

2EEFO

25EF8

09A003

09B003

CARS

CDR$

POS$

POSCHR

POS$REV

POSCHRREV

COERCE$22

Blank$

PromptIdUtil

SEP$NL

("StrCutNchr)

("StrCutNchr?2)

38

($ — chr)

($—"")

Returns first character of string as a string, or NULL$
for null string.

($—8)

Returns string without first character, or NULL$ for
null string.

($ $find start# — #pos )

($ $find start# — #0 )

Search for $find in $search, starting at position
#start. Returns position of $find or 0 if not found.
Same entry as POSCHR.

( $search chr #start — #pos )

( $search chr #start — #0 )

Same entry as <REF>POSS.

($ $find #1limit — #pos )

($ $find #1limit — #0 )

Searches backwards from #limit to #1. Same entry

as <REF>POSCHRREV.
( $seach chr #start — #pos )

( $seach chr #start — #0 )

Same entry as <REF>POS$REV.

($—9%)

If the string is longer than 22 characters, truncates
it to 21 characters and appends "...".

(#len — $)

Creates a string with the specified number of spaces.

(idob — $)

Creates string of the form "id: ob".

($—-8"8%)

Separates string at the first newline. $” is the sub-
string before the first newline; $” the substring after
the first newline.

( $ #width — $’ )

Replace SPACE chars with NEWLINE in order to
fit the text in the given #width. This entry will pro-
duce lines longer than#width characters if a single
word is longer than that. Used by ViewStr0Object.
Very fast (bang type).

( $ #width #lines — $’ #lines’ )

Replace SPACE chars with NEWLINE in order to
fit the text in the given #width. If a single word is
longer than #width, the word is cut into pieces. The
output will not be longer than #lines lines. #lines’
gives the number of lines in $’.
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05733

2F2C0

3628E

362A2

362B6

362CA

29F0C

35DAS8

2A5CA

34C82

05193

36FF6

353CD

3533C

35F6A

35369

353F7

353EB

0525B

O52EE

SUB$

(XEQSUB$)

#1-SUB$

1_#1-SUB$

LAST$

#1+LASTS

(DEL_END$)

SUB$SWAP

SUB$1#

EXPAND

&$

&$SWAP
!append$
linsert$
!append$SWAP
! 'append$?

! lappend$
Ilinsert$
>H$

>T$
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( $ #start #end — $’ )

Returns substring between specified positions.
($%h —8$)

Same as <REF>SUBS$ but uses real numbers as ar-
guments.

( $ #start #end+#1 — $° )

Does #1- and then SUB$.

($#end — $° )

Returns substring with the first #end characters.
aka: 1_#1-SUB

($ #start — $° )

Returns substring from the specified start position
to the end (inclusive).

($ #tstart-#1 — $° )

Returns substring from the specified start position
to the end (exclusive).

($—8)

Removes the last character from a string.
(ob$## — $’ ob)

SUB$ then SWAP.

($ #pos — #7 )

Returns bint with ASCII code of character at the
specified position.

( hxs #nibs — hxs’ )

Appends #nibs zero nibbles to the hxs.

(38 — $+8° )

Concatenates two strings.

(ob$$” — $+3’ ob)

&$ then SWAP.

($8% — $+8° )

Tries &$, if not enough memory does ! !append$?.
(38 — $+8)

Does SWAP then <REF>!append$.

(ob$$ — $+3’ ob)

'append$ then SWAP.

($3% — $+8° )

Attempts append "in place" if target is in tempob.
(38 — $+8° )

Tries appending "in place".

(38 — $+8)

Tries inserting "in place".

($chr — $°)

Prepends character to string

($chr — $° )

Appends character to string.
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35BD7

35346

2EED3

2BE7C

25EF0

25F0D

2647C

2646D

26472

26477

2F1A7

2.4.6 Parsing Strings

2BEB7

2EF62

APPEND_SPACE

SWAP&$

TIMESTR

ANDS$

OR$

XOR$

(INOT$)

(1AND$)

(!0R$)

(1X0R$)

CHARSEDIT

DOSTR>

palparse
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($—8)

Appends space to string.

($3 — $+8)

Concatenates two strings.

( %dt %tm — "dy dt tm" )

Returns string representation of time, using current
format. Example:

"WED 06/24/98 10:00:45A"

($1 82— %)

Logical AND. Errors if strings are not the same
length.

($$ —8)

Logical OR. Errors if strings are not the same length.

($8 —8%)

Logical XOR. Errors if strings are not the same
length.

($8 — ¢ 777)

Logical NOT "in place".

($8$ — ¢ 777)

Logical AND. Does not check if strings are the same
length.

($$ — 8% 777)

Logical OR, does not check if strings are the same
length.

($$ — 8§ 777)

Logical XOR. Does not check if strings are the same
length.

(—)

HP49 character browser. This is an interactive ap-
plication from which characters can be echoed into
the command line.

($—-7)

Internal version of <REF>STR—.

($ —>0bT)

($ — $#pos $ F)

Tries parsing a string into an object. If successful, re-
turns object and TRUE, otherwise returns position of
error, the offending part of the string $’, and FALSE.
If the string contains several arguments, the result-
ing object is a secondary containing these objects.
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0OE004

2bE68

25E67

26206

261BB

29E67

25EDB

2F33C

2EF6A
2EF6B
2EF6E

2EF70
2EF6F

2EF71

“algparse

I'xtrior
I'xtriand
tok8cktrior

tok8trior

nultrior
GetNextToken

getmatchtok

Parse.1
Parse.2

ParseFail

ParseFail2
DispBadToken

DispBadToken2

2.4.7 Decompilation

2F191

2F190

'DcompWidth

DcompWidth@
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($—-0bT)

($—=$##F)

Tries parsing a string into an object using algebraic
mode. If successful, returns object and TRUE, oth-
erwise returns the original string with information
about the position of the error, and FALSE.

( F — <SKIP> )

(TT — <COLA>)

(TT —)

(FT— FT<SEMI>)

($1 %1 — :: $1 <0b1> ;)

($1$2 — :: $1 <0b2> <Rest> ; )

( GNT data $1 $1 — :: GNT data GetNextToken ;
)

( GNT data $1 $2 — :: $1 <0Ob1> <Rest> ; )

( NULL$ — :: ;)

($— :: $<0bl> <Rest> ; )

( hxs-mask $ #start — hxs-mask $ #next $token
)

( hxs-mask $ #loc $_tok — hxs-mask $ #next
$match )

( ob $parsed #pos $’ — )
Uses DispBadToken to re-edit the parsed string and
displays "Syntax Error".

( ob $parsed #pos $’> — )
Re-edits the parsed string, positions the cursor to
the location of the error. Used by ParseFail.

(#—)

Sets the width (in characters) of decompiled strings.
This width is used to cut the resulting string (for
stack display) or to break it into lines (mostly for
editing). Note that most decompilation entries re-
set this value to the stack or editor width. Use
stkdecomp$w and editdecomp$w to make sure the
current width is used and not changed.

(—#)

Recalls the width of decompiled strings (in charac-
ters).
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26459 setStdWid

2645E setStdEditWid
25F13 stkdecomp$w

25E6D 1stkdecomp$w
2A842 DecomplLine

2A904 RPNDecomp1Line
25E6F >Review$

2A8E4 DecompStd1Line32
2A9C4 RPNDecompStd1Line32
2A8C9 DecompStdiLine
2A9A4 RPNDecompStdiLine
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(—)

Sets DcompWidth to the standard value for stack dis-
play, either 19 or 30 characters, depending on system
flag 72 (stack minifont).

Flags: -72

(—)

Sets DcompWidth to the width for editing, either 21
or 32 characters, depending on system flag 73 (edit
minifont).

Flags: -73

(ob—$)

Decompiles for stack display using the current
DcompWidth to cut the string if it is too long.
(ob—$)

Calls setStdWid and decompiles for stack display
(cutting the string if necessary).

(ob—9%)

Same as <REF>1stkdecomp$w.

(ob—$)

Same as <REF>DecomplLine but enforce RPN
mode (system flag 95 clear) during execution.

Flags: -95

(id — $)

Makes a string from the variable name and its con-
tents (decompiled with <REF>DecomplLine), for
display with the review key. If the argument is a
command, returns its name.

(ob—$)

Sets 32 as DcompWidth and decompiles using
stkdecomp$w.

(ob—$)

Same as <REF>DecompStd1Line32 but enforce RPN
mode (system flag 95 clear) during execution.
Flags: -95

(ob—$)

Calls setStdWid and decompiles, cutting if the
string becomes too long.

(ob—$)

Same as <REF>DecompStd1Line but enforce RPN
mode (system flag 95 clear) during execution.

Flags: -95
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2A893

2A964

2A878

2A944

25F11

25ECE

2A85D

2A924

2AA43

25EAA

39CB3

Decomp#Disp

RPNDecomp#Disp

Decomp#Line

RPNDecomp#Line

editdecomp$w

EDITDECOMP$

DecompEdit

RPNDecompEdit

AlgDecomp

DECOMP$

(0b,$>$7)
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(ob# —$)

Calls setStdwid and decompiles ob (UserRPL com-
ponents only), breaks the string into lines and re-
turns the first #+1 lines. Used for multiline display
in stack level 1.

(ob#—$)

Same as Decomp#Disp but enforce RPN mode (sys-
tem flag 95 clear) during execution.

Flags: -95

(ob#t—$)

Similar to Decomp#Disp, but the returned string is
an internal representation of the different lines to be
displayed. Used for multiline display in stack level
1.

(ob#—$)

Same as Decomp#Line but enforce RPN mode (sys-
tem flag 95 clear) during execution.

Flags: -95

(ob—$)

Decompiles entire object for editing. It only decom-
piles the UserRPL components. Some System RPL
entries like <REF>TakeOver are simply skipped, oth-
ers are written as "External". Breaks the resulting
strings into lines using the current DcompWidth.
(ob—$)

Calls setStdEditWid and the decompiles for editing
like <REF>editdecomp$w.

(ob—$)

Same as EDITDECOMP$

(ob—$)

Same as DecompEdit but enforce RPN mode (system
flag 95 clear) during execution.

Flags: -95

(ob—$)

Calls <REF>DecompEdit with a few checks around
it.

(ob—$)

Calls <REF>setStdWid and decompiles entire object
(UserRPL components only). Breaks the string into
lines using DcompWidth as width.

(ob$ — "ob$" )

Applies <REF>DECOMP$ to ob and concatenates
with the string.
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39C9F ($,0b>$7) ($ob— "$ob" )
Applies <REF>DECOMPS$ to ob and concatenates
with the string.

25EB1 DO>STR ($—8%)

(ob—$)

Internal version of —STR.
1A7006 “DO>STRID (id/ob — $)

Like <REF>DO>STR. but without quotes for id.
2A8AE DecompEcho (ob—$)

Calls setStdEditWid and decompiles the entire ob-
ject (UserRPL only) into a single line.
2A984 RPNDecompEcho (ob—$)
Same as <REF>DecompEcho but enforce RPN mode
(system flag 95 clear) during execution.
Flags: -95
2F1BF Decomp¥Short (% #width — $ )
Decompiles a real number into a string of the given
#width. It will drop less significant digits or add
zeros as needed, but will also exceed #width when
necessary. E.g. "-1.e-33" cannot be written with less
than 7 characters, so even if #width is less, 7 chars
will be used. %0 is always decompiled as "0".
001004  "FSTR1 (ob—$)
The decompiler used by stkdecomp$w,
1stkdecomp$w, Decomplline, DecompStdiLine32.
DcompWidth must be set before this is called.
002004 “FSTR2

003004 “FSTR3 (ob#t— $)
The decompiler used by Decomp#Line. DcompWidth

must be set before this is called.
004004 “FSTR4 (ob—9)

The  decompiler used by  editdecomp$w,
DecompEdit, EDITDECOMP$. DcompWidth must be

set before this is called.
005004 ~“FSTR5 (ob—$)

The decompiler used by DecompEcho. DcompWidth

must be set before this is called.
006004  “FSTR6 (ob# —$)
The decompiler used by Decomp#Line. DcompWidth
must be set before this is called.
007004 “FSTR7 (ob—$)
The decompiler used by DO>STR. DcompWidth must

be set before this is called.
008004 “FSTR8
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009004

00A004
00B0O0O4
00C004
00D004

35B82

HP Objects

“FSTR9

“FSTR10
“FSTR11
“FSTR12
“FSTR13

palrompdcmp

2.4.8 String Tests

0556F
36252
26436

2F321

NULL$?
DUPNULL$?
($>$7)

CkChr00

2.5 HEX Strings

2.5.1 Built-in HEX Strings

3ABD2
399ED
3CB4A
3A4B0
39C79
39F2E
39F2E
3CA52
3CAD8
3CCAS
3A1T7F
3DB8F

(hxsB010)
(CHSpdata)
(hxs0105)
(PDataNSQRT)
(hxs70107)
(hxs80108)
(hxs80108)
(hxs50105)
(hxs40104)
(hxs60106)
(ParseDataN™)
(hxsA0127)
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(ob—$)
The decompiler used by DecompStdiLine.
DcompWidth must be set before this is called.

(ob—$)

The decompiler used by DECOMP$. DcompWidth must
be set before this is called.

( romptr — $T)

Decompiles a rompointer for the UserRPL stack. If
it is a named rompointer, returns the name. Other-
wise returns "XLIB n m".

(ob — flag)
( ob — ob flag )

($$ — flag)
String comparizon, alphabetically by character num-

bers.
($— $flag)
Returns FALSE if string contains any null characters.

HXS 4 BO10
HXS 4 0108
HXS 4 0105
HXS 4 010C
HXS 5 70107
HXS 5 80108
HXS 5 80108
HXS 5 50105
HXS 5 40104
HXS 5 60106
HXS 5 A0109
HXS 5 A0127
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3D719
3A07D
3A18E
3D28F
3D7C0O
39666
3D619
3D497
3D549

(hxs014250)
(ParseDataPdiv)
(ParseDataP”)
(hxs0134250)
(hxs014360950)
(hxs0140626250)
(hxs2214370B50)
(INTGPDATA)
(SUMETCPDATA)

2.5.2