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MTHSGTANH ; G Floating Hyperbolic Tangent routine 16-SEP=-1 1: AX/VMS Macro V04-00 Page 1
1-00? . " ¢ 6=-SEP=-19 s ?1 3 27 MTHRTL.SRCIMTHGTANK.MAR; 1 ? (1)
TITLE MTHSGTANH 3 ?nga ging Hyperbolic Tangent routine
.IDENT /1-005/ : File: MTHGTANH.MAR Edit: JCW1005

LA AR AR AR R AR R RRd R st i iR li il itttz zsssst]

COPYRIGHT (¢) 1978, 1980, 1982, 1984 B
ITAL EQUIPMENT CORPORATION, HAYNARD MASSACHUSETTS.
RIGHTS RESERVED.

c

OF TWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
N ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
ION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
P

VO = PO

-
*w |
‘w ]
;* DIGITA *
;* ALL RI *
‘W -
;* THIS § 4
:* ONLY I *
;* INCLUSIO *
;* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
;* TRANSFERRED. *
* & *
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE «
;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT «
;* CORPORATION. *
- *
‘% ]
] *
3 *
‘W *
'R *

DIGITAL ASSUMES NO RESPONS
SOF TWARE ON EQUIPMENT WHIC

B{ ITY FOR THE USE OR RELIABILITY OF ITS

IBILITY
H IS NOT SUPPLIED BY DIGITAL.

ARttt il sttt ittt iiintis]

FACILIIY: MATH LIBRARY
ABSTRACI:
MTHSGTANH is a function which returns the G floatlng hyperbolic tangent

of its G floating point argument. The call is standar
call=-by-reference.

VERSION: 1
HISTORY:
AUTHOR:
Steven B. Lionel, 26-Jan-79: Version 1

MODIFIED BY:

bbbttt gl =t il el el lelelelelelelelelelelelelelelele e el
OO0V O0O0O0O0O0OO0O0O0O0O0O0O0OO0O0O0O0O0O0OCOO0ODOOOOO0OOOOOOO0OOOOODOOOOO
OO0 00O0O0OO0O0O0OOOO0O0OO0OOOOOOOOOOOOCOOCOOOOOOOOOOOCOOOOOOC
(=l =d=l=lalalalalalalalalalalalelalalalallalololalalelelalalalolelalelelalelalalelelalelale lal o)
00 NOMAN S NN =2 O O 0O N O NS NN =2 O 0 00 “NON N £ AN = © 0 00 N ON N BN LN — O O 00 N ON NS LR —

.-C.t-.c.cl-.-.-.n.o.o.t.-.......-.-.O.o.-.n. LR TR TR R TR R TR R TR TR T T T T TR T

B85 85 85 B 88 3 B AN N N A N AN AN AN NI PO PO NI N NN NUND = b b b d b s s
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MTHSGTANH : loa ing Hyperbolic Tangent routine 16=SEP=1984 01:32:44 VAX/VMS Macro V04=00 Pa
1-00? HIS T ORY ; Dgta¥fad Current Edit History 6-SEP=-1984 ?1:32:27 MTHRTL .SRCIMTHGTANH .MAR; 1 w (5)
9 SBTTL HISTORY ; Detailed Current Edit History
2 . ALGORITHMIC DIFFERENCES FROM FP=11/C ROUTINE: none
08 § i Edit History for Version 1 of MTHSGTANH
000 9 E =001 = Adapted from MTHSDTANH ¥arsion 1-006. SBL 26-Jan-=79
000 58 ; 1-002 = Use MTHSGEXP_R6. SBL 27-Sept=-19
008 59 ; 1-003 - Change constant 16.0 t .0 to correct inaccuracy The
0 60 ; value of X above which 1.0 is the best aach ne agproxination
8 8 61 ; to GtANH(l) is about 19.06. The naxt h har nun r that can
6; : be represented as a short literal 0. -Sep-80
0000 63 ; 1-004 - Eliminated symbolic short litarals RNH 1 -Oct-
0000 64 ; 1-005 = Changed the constant 2 7 to correct inaccuracy. for
8000 65 ; values of X! between 2“-14 and 2*-27 GTANH was only accurate
000 69 } to B decimal places since the assumption that TANH(:)=: in that
8000 67 ; range of values is false. GTANH(X)=X for iXi<=
000 68 ; GTANH(X)= GSINH(X)/GCOSH(X) for 2%=¢7<iXi<=, 25 : All a?Bropriate
8888 98 : references to 2*-14 have been changed to 24-27. JCW 10-Jan-83
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MTHSGTANH G Floating Hyperbolic Tangent rout1ne 1 1: AX/VMS Macro V04-00 Page i
1-002 6ECLARATION§ yseclarative art of Modul 2 S g ? 27 !HTHRTL.SRCJHINGYANH.HAR;1 v (g)
8 ;i SBTTL DECLARATIONS ; Declarative Part of Module
76 ;
§ ;S : INCLUDE FILES: |
8 ;? s EXTERNAL SYMBOLS: MTHSJACKET_HDLR ;
08 73 .DSABL GBL : Force .EXTRN on all symbols
00 0 LEXTRN MTHSGCOSH : GCOSH
000 1 .EXTRN MTHSGSINH : GSINH
0000 g LEXTRN MTHSGEXP_R6 ;s EXP
§888 z s EQUATED SYMBOLS:
00000004 0000 5 value =4 ; value.rg.r
0008 9
000 g 3
8000 8 ; MACROS: none
000 89 ;
8888 3(1) ; PSECT DECLARATIONS: ;
00000000 9; PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
0000 9 ; program section for math routines
0000 9 ;
8000 95 : OWN STORAGE: none
000 96 ; |
0000 97 :
0000 98 ; CONSTANTS:
0000 99 .
0000 100
_ 0000 101 G_0.25: |
0000 0000 0000 3FF0 0000 10; “x3FF0, 0, 0, O : 0.25 i
0008 103 G_2 POHER HZ? i
0000 0000 0000 3E60 88?8 }8? .gon “x3e60, 0, 0, O ; 2%w=27




60 00000000°'GF  9E MOVAB  G*MTHSSJACKET_HND, (FP)

; set handler address to jacket

C 9
MTHSGTANMN ; G Floating Hyperbolic Tangent routine 16=-SEP=- 1: &4 VAX/VMS Macro v04=00 P 4
1-00 ATHSGTANH = G Double Precision floating "-3Ep-198e Ti3EiE YAYARTL. SRCIMTHGTANH.MAR;1 O (4)
} }§7 .SBTTL MTHSGTANH = G Double Precision Floating DTANH
10 108
1 110 ;++
} }}i : FUNCTIONAL DESCRIPTION:
8} }}‘ % GTANH = G floating point function
gg} }}S : GTANH(X) is computed as:
01 119 E If 1X) =< 2*+=27, then GTANH(X) = X.
881 118 : If "'27 < (X =< S, then GTANH(X) = GSINMH(X)/GCOSH(X).
1 119 ; If 0.25 < !X! < 20.0, then GTANH(X) = (GEXP(2+X) = 1) / (GEXP(2%X) + 1)
88}§ } ? : It 20.0 =< X!, then GTANH(X) = sign(X) = 1
8810 } g § CALLING SEQUENCE:
0010 124 ; GTANH.wg.v = MTHSGTANH(x.rg.r)
0010 125 ;
88}8 } 9 s INPUT PARAMETERS:
00000004 0010 128 LONG = & ; define lon?uord multiplier
00000004 88}8 } 3 x =1 » LONG ; Contents of x is the argument
0010 131 ; IMPLICIT INPUTS: none
0010 13§ :
0010 133 ; OUTPUT PARAMETERS:
0010 134 ;
88}8 }gg : VALUE: G floating hyperbeclic tangent of the argument
0010 137 : IMPLICIT OUTPUTS: none
0010 138 ;
0010 139 ; COMPLETION CODES: none
0010 140 ;
88}8 }21 ; SIDE EFFECTS: none
0010 16§ ; NOTE: This procedure disables floating point underflow, enables integer
0010 144 ; overflow.
0010 145 ;
0010 169 -
0010 14
0018 148
407C 0O 149 ENTRY MTHSGTANH, “M<lv, R2, R3, R4, RS, R&>
01 150 .standard call-by-reference entry
01 151 : disable DV (and FU), enable IV )
08} 152 MTHSFLAG_JACKET ; flag that this is a jacket procedure in
801
01
019 : handler
019
019 153 ; case of an error in routine
019 154 : If an error convert signal to user PC
819 155 : ;nd res gna[
S0 04 C SOFD 19 12? MOVG avalue(AP), RO : RO/ avalue(AP)
50" 8000 015 1 BICW  #*x8000, RO ; ao/a1 = iX
EO AF 0 SlfD 02 158 CMPG RO, G_2_POWER_M27 ; compare X! with 2++=27
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MTHSGTANM ; G Floating Hyperbolic Tangent routine 16=SEP=1984 01:32:44 VAX/VMS Macro V04=00 £ 5 MT)
12008 ATHSGTARN 2 07 Bouble BrecToton Fiosting 6-SEP-198¢ 11.34:37 IMTANTL.SRETANONARO mari1 P29 (2, 1=
&7 15 00 2 BLEQ ouT_X ; branch if iX! =< 2¢¢=27
A H
g A ; 2e%=27 < X!
: 3
2A 50 S1FD A CMPG RO, #20 ; compare !X! with 20.0
218 00 g BGEQ  GEG_T0_20.0 i branch if Ix >2 30.0
8 P 2ee=27 < X! < 20.0
(B AF 50 S1FD CMPG RO, 6 0.25 : compare X! with 0.25
19 15 g BLEQ LEG_T0_0.25 ; bragch it i =< 0.25 :
P 0.25 < Ix! < 20.0
SO 04 BC 04 BC 41FD ADDG3  avalue(AP), avalue(AP), RO ?
: RO/R1 = 2+X i
0000'CF 16 JSB WAMTHSGEXP_R6 : RO/R1 = GEXP(2+X)
52 S0 08 &41FD ADDG3 #1, RO, R2 : R2/R3 = GEXP(2#X) + 1 |
50 08 42FD SUBG2 #1, RO : RO/R1 = GEXP(2*X) = 1 |
50 52 46FD DIVGZ R2, RO : ROZR1 = (GEXP(2#X) = 1) / (GEXP(2+X) + 1) |
04 RET ; return with result in RO/R1 |

é 2e*=1R6 < X! =< 0.25 g

: i

LEO_TO_OEZS:

i=lelelelelelele e lelelelelelele e = it il lalelelelelelelelelelelelalelals

NNNNNNNNNO-OAOAONONONONON O OO WVTWNUWAWIWAWIWAWA B 8 B 5 LWL LN LN LN NN
b e e i e = DO OO OOOOOOVOVOVVOVOVOOVOOOMA OO0 NN N NN NNNN~NOoO- OO O OOONONOMWY OO

WS N = OO0 00 NN S N = O 000 NN N B i) = O O 00 N W S N = OO0 0 NN N B AN = O O 00 NN N S M) — OO

[ e e e e e e e e L e o e bbb md === i i =il elelelelelelelelelelelelelelelelelelelelalelelelels]

Ot e e e e e © Y > OVNINININONINON) = O OO OO OOOCO MM NINMM NN~
AURIRIRINIAIRIRINININIRININI NN b b d e o o e o o o e e e o e e o e i o o o o o o o e o o e i e o s e i

0000°'CF 6C FA ALLG (AP), W*MTHSGCOSH : RO/R1 = GCOSH(X) f
52 50 70 Mova RO, R2 : R2/R3 = GCOSH(X)
0000°'CF 6C FA CALLG  (AP), W MTHS$GSINH : RO/RT = GSINH(X)
50 52 46FD DIVG2 R2, RO : RO/R1 = GSINH(X) / GCOSH(X) !
04 RET : return with result in RO 1
‘i
;oI >= 20.0 |
GEQ_T0_20.0:
S0 08 SgFD MOVG #, RO ;: RO/R1 = 1.0
04 BC 53FD TSTG avalue(AP) ; test the sign of X
26 18 BGEQ 108 : branch if X >= 0 ,
50 0 S2FD MNEGG RO, RO : RO/R1 = -1 .
04 10%: RET ;: return with result in RO ‘
SIX =< 2eee27
50 04 BC 70 OUT_X: MOva avalue(AP), RO : RO/R1 = GTANH(X) = X
04 RET : return with result in RO/R1
|
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MTHSGTANH ; G Floating Hyperbolic Tangent routine 16-SEP-1936 1:22:66 AX/VMS Macro V04=00 Page 7
Symbol table 6=-SEP=1984 11:24:27 [MTHRTL.S J MTHGTANH.MAR; 1 (4)
GEO 1? 20.0 0 o 1
POWER M27 § : }
LEO 10 8 = 1
0000004
HTH‘SJACKET HND LAAAA AL L X 01
MTHSGCOSH tRRERREY X 00
MTHSGEXP _R6 teeeenee ) 80
MTHSGSINA tennenne X 0
MTHSGTANH 00000010 RG 01
ouT X 00000071 R 01
VALOE = 00000004
L Y &
i Psect synopsis !
PSECT name Allocation PSECT No. Attributes
S 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
MTHSCODE 00000076 ( 118.) 01 ¢ 1.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
e e c e rcc e - +
i Performance indicators !
........................ +
Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.09 00:00:0%.74
Command processing 1" 80:00:00.95 00:00:0 .gZ
Pass 1 8 0:00:00. 80:00:04. 4
Symbol table sort 0 00:08: 0.0 0:00:00.00
Pass 5 00:00: 8.5 00:00:81.95
Symbol table output 08:08: .Os 00:00: 0.0g
Psect synopsis output 00:00:00.0 00:00:00.1
(ross-reference output g 00:00:00.00 00:00:00.?0
Assembler run totals 28 00:00:02.06 00:00:10.31

Tho uorkinq ;et limit uas 900 Yagos
09 bytes ( pages) of virtual memory were used to buffer th

Thero were 10 pages of symbol table space allocated to hold 1

278 source lines were read in Pass 1, producing 1

1 page of virtual memory was used to define 1 macro.

intermediate code.
non=local and 1 local symbols.
1 object records in Pass 2

Macro Library name

_$2558DUA2B: [SYSLIBISTARLET.MLB; 2 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LISS:MTHGTANH/OBJ=0BJS:MTHGTANH MSRCS:MTHJACKET/UPDATE=(ENHS: HYHJA(KET)*HSRC
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