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17 HH HH GG cC 00 00 SS HH HH
17 HH HH GG CC 00 00 SS HH HH
17 HH HH GG cC 00 00 SS HH HH
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17 HHHHHHHHHH GG cC 00 00 SSSSSS HHHHHHHHHH
17 HH HH GG GGGGGG CC 00 00 SS HH HH
17 HH HH GG GGGGGG CC 00 00 SS HH HH
17 HH HH GG 66 CC 00 00 SS HH HH cese
17 HH HH GG 66 CC 00 00 SS HH HH ceee
17 HH HH GGGGGE cccccccc 000000 SSSSSSSS HH HH cese
17 HH HH GGGGG6 ccccccce 000000 SSSSSSSS HH HH coss
111111 SSSSSSSS
111111 SSSSSSSS
11 $S
11 SS
Il SS
11 $S
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11 SS
11 SS
11 SS
11 $S
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MTHSGCOSH : G Floating M boli i \ 16=-SEP=1984 01:26: AX/VM -
1_032 G Floating Hyperbolic Cosine routine 2 SE gs ?1 sg:gz X/VMS Macro V04=00 Page 1

-SEP-1984 11: MTHRTL .SRCIMTHGCOSH.MAR; 1 (1)
TITLE MTHSGCOSH : 6 Ebga;ing Hyperbolic Cosine routine
.IDENT /1-005/ : File: MTHGCOSH.MAR  EDIT: RNH1005

LA AR A A AL A AR AR AR A AR A Al iRl ittt i)

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THI
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INC

; SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED

IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
; USION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
:* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
:* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

L ] *
LR L1
- ] v
L ] "
Ll 1 »
. 1 *
R 1 *
] &
LR ] L
L ] L ]
:# TRANSFERRED. .
*® *
b ]
‘R A
LR ]
L ] *
L8 ]
% *
L ] *
N *
(R i ]

B e e
Mo <N

OO NV AN = © 0 00 N O\ £ N =2 © 0O 00 O N 8- L) = © O 00 O WV S LN = OO 00 IO WL B i) —

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggPogx??ba NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONS B{

IBILITY FOR THE USE OR_ RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH

L
S NOT SUPPLIED BY DIGITAL.
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0000 I

8000 P FACILITY: MATH LIBRARY
000 s e

0880 ; ABSTRACT:

8008 : MTHSGCOSH is a function which returns the G floatins hyperbolic cosine
000 ; of its G floating point argument. The call is standar
008 : call=-by-reference.

00 :
gggg : : VERSION: 1
0 41 : HISTORY:
0 42 :; AUTHOR:
2 3 Steven B. Lionel, 26=Jan=79: Version 1
8§§ 2 § MODIFIED BY:
80 o7 *
00 48 ;




?ISBSCOSH atingtgltorbolic Cosin ro tanc g SEP-ISS: ?}:59:;2 AX/VMS Macro V04-00 Page (5’

ﬁx T : Detajled Current Edit W story 6-SEP-1 MTHRTL. SRCIMTH HGCOSH.MAR; 1
0
:
0

Edit History for Version 1 of MTHSGCOSH

1-001 = Ada ted from HthDCOSH SBL

1= § - ntuscexp R6. f ér—seg:-1979

1= - s ninatod socond ca l P for input xaluos between .25 and
by computing ( su(x) = (7 + with Z = EXP(ix!)

- Ek;u nsizdnsocond call to EXP for input values between 27+Ln2

2 SBTTL HISTORY ; Detailed Current Edit History
4

Changed all final floating point divisions by 2 to interger
subrtracts of 1 from the cxponon; field.

Changed ontr¥ mask to excluded R7 - no longcr needed.
Extended aa: nun range to 1024+*Ln2.

gaang ed oa ¢ for computing EXP(ixi=Ln2) to reduce error.
Chan od U“ to G* in call to MTHSSSIGNAL RNH 09-$e?t-1981
Eliminated symbolic short Literals. RNH 15-0ct-8

;
3
§
3
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MTHSGCOSH 6 Floating Hyperbolic Cosine r t\no 16=-SEP=-1984 01:26:35 VAX/VMS Macro V04-00 P
1-08? 65 LARATION! ygecllrltivo Part 3? Modul 2 EP-19 4 ?1:59336 HTHRTL.SREJHTHGCOSH.HAR:1 e (3)
2 .SBTTL DECLARATIONS : Declarative Part of Module
;g : INCLUDE FILES:
;4 : EXTERNAL SYMBOLS:
5 .DSABL GBL
79 .EXTRN MTHSSSIGNAL
7 LEXTRN MTHSK _FLOOVEMAT
;3 _ .EXTRN MTHSGEXP_R6
§ ? : EQUATED SYMBOLS:
00000004 8 i value =4 ; value.rg.r
00 4 ;
§00 S : MACROS: none
00 9 3
800
0000 89
8888 gg : PSECT DECLARATIONS:
00000000 9§ PSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
0888 34 ; program section for math routines
8008 95 : OWN STORAGE: none
0o o
8008 98 : CONSTANTS:
0000 100 °
000 1§1 6_1023_L0G_2:
7TB60GE3A 28B740A6 08 }Oi 6.1026 LOGOZ “X7BO606E3A28B740AS : 1023*1n2
39EEFEFA 2E4L240A6 08? }Og 6.L06.2 Hlo D “XI9EEFEFA2EL240A6 : 1024*Ln2
SCOOFEFA 2E&424006 §§} }§9 6.L06_2 LOUA “XSCOOFEFA2EL24006 : (high 43 bits of Ln2)+2++=43
4C67361C 8654BDSO 001 }83 6.2 POHER 370 AX&4C67361C8654BD50 : Ln2 = G_LOG_2_HI
00000000 000041CO § }}? LGUAD  *X00000000000041C0O : 2%%27
850A 3£B2 71§ CCOSHTAR: ony 0037262.2010241
987A ;DD 8 114 ~WORD ¥;§ :“011?57 : DECIMAL: 0.2759648863787355D-06
019€ 3F1A 115 .WORD ‘0 4 .‘080023
194A 3565 4 119 ‘WORD *O ;gﬁ .*001451 : DECIMAL: 0.2480155975461668D-04
16C 3F 8§ N .WORD * .‘0169;54
§§§} zog 3 118 -UORD 200134 .:g§g 2; ; DECIMAL: 0.13888888897817120-02
40F9 ‘sg 4 120 -WoRD 2 g £33 0046791 ; DECIMAL: 0.4166666666665359D-01
1 0 &§ } 5 :3828 96.2 60 : DECIMAL: 0.500000000000000000
g E 124 -WORD 0. 8 : : DECIMAL: 0.10000000000000000+01
00006 8 125 GCOSHLEN = .= GCOSHTAB/8
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MTHSGCOSH ; G Floating Hyperbolic Cosine routin 16-SEP-1984 01:26:35 VAX/VMS Macro V04-00 P
1-00? MTHSGCOSH : G’Boublo Precision Float’ng 2—SEP-1334 ?1:59:24 MTHRTL.SRCIMTHGCOSH.MAR; 1 i (2)
} 3 .SBTTL MTHSGCOSH = G Double Precision Floating GCOSH
I 1o
2 } i : FUNCTIONAL DESCRIPTION:
2 } g ; GCOSH = double precision G floating point function
g } 9 § GCOSH(X) is computed as:
8 138 If 1X! < 2ee=27 GCOSH(X) = 1.
gg 139 ; IF 2#%=27 =< IX| < 0,25, GCOSH(X) = Chebyshev series
140 ; It 0,25 =< X} < ¥7t§n2. let Z = GEXP(iXi) and set GCOSH(X) = (Z+1/2)/2
05 141 ; It 27+Ln2 =< X! 1023+*Ln2, then GCOSH(X) = GEXP(iXi)/2.
05 14; . If 1023+LIn2 =< X! < 1024*I1n2, then GCOSH(X) = GEXP(iX!=Ln2).
82 }2‘ ; 1f 1024*(n2 =< !X!, then overflow.
88?3 }zs § CALLING SEQUENCE:
88;8 }22 ; GCOSH.wg.v = MTHSGCOSH(x.rg.r)
882% 149 : INPUT PARAMETERS:
00000004 005 151 LONG = & ; define lLongword multiplier
00000004 0038 132 X =1 * LONG ; Contents of = 15 the argusent
0828 }Sg : IMPLICIT INPUTS: none
gggg }gg : OUTPUT PARAMETERS:
oggg }gg g VALUE: G floating hyperbolic cosine of the argument
0038 180 : IMPLICIT OUTPUTS: none
oog }gg ; COMPLETION CODES: none
8§§g }gg : SIDE EFFECTS:
8058 169 : Signal: MTHS_FLOOVEMAT if 1024*ln2 =< !X! with reserved operand in RO/R1
005 167 ; (copied to the signal mechanism vector CHFSL_MCH RO/R1 by LIBSSIGNAL).
85 163 ; Associated message is: "FLOATING OVERFLOW IN"MATR LIBRARY''. Result is reserved
0% }90 : operand -0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1
85 171 ; NOTE: This procedure disables floating point underflow, enables integer
S 17; ; overflow.
5 173 ;
] 174 ;===
5 };S
407¢C g 17? LENTRY MTHSGCOSH, *M<lV, R2, R3, R4, RS, R6 >
SA 178 ; standard call-by-reference entry
SA 17 ; disable DV (and FU), enable 1V
S: 180 MTHSFLAG_JACKET ; flag that this is a jacket procedure in
60 00000000°'GF  9E gA MOVAB  G*MTHSSJACKET_HND, (FP)
g} : :etd?andler address to jacket
: handler
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MTHSGCOSH ; G Floating Hyperbolic Cosine routin 16=-SEP=-1984 01:26:35 VAX/VMS Macro v04=00 P
1-005 MTHSGCOSH 2 GyBoublo Prec?sion Float?ng 6-SEP-1924 ?1:5?:?4 MTHRTL .SRCIMTHGCOSH.MAR; 1 i (2)
61
61 181 : case of an error in routine
§} } i : :;dag'::;o: convert signal to user PC
: n
S0 04 BC SOFD 1 184 MOVG avalue(AP), RO : RO/RT = X! = @value(AP)
0 3000 §F AA 66 185 BICW2 c*xéooo R : RO/RT1 = X!
FFO BF 9 B1 ? 1 9 CMPW RO, #~x3$FF ; compare (X! with 8.35
18 07 } : BGEQ  GEG_T0_0.2 : branch if !X! >= 0.25
87 189
7 190 ; ix! < 0.25
i
3660 BF SO 81 7 19 CMPW RO, #*X3Eé6 : compare X! with 2#+=27
05 18 0077 194 BGEQ  GEG_TO 2M2 i Branch if iX! >2 Sea-37
079 195
079 19% $
0079 197 ; X! < 2e+=27
0079 198 ;
0079 199
SO 08 SOFD 0079 00 MOVG #M, RO : RO/RT1 = 1.0
04 007D 01 RET : return with result = 1.0
007E 0;
007E 03 ;
007E 04 ; 2+%=27 =< IX! < 0.25
07E 05 ;
07E 06
50 50 44FD OQ7E 5o Cco-TO-2R3TE, oo ko Get ARG**2 for POLYG
P : Ge **2 for .
AO AF 05 50 SSFD 008 09 POLYG RO, #GCOSHLEN-1, GCOSHTAB
08 10 : RO/R1 = SUM(CixXexi)
04 008 11 RET : return with result in RO
089 1§
089 13 ;
089 14 ; 0.25 =< X!
0089 13 :
o
9 217 GEQ_T0_0.25:
FF71 CF SO S1FD 089 18 CMPG RO, G 1023 506 2 ; compare X! with 10§3ﬁln2
1A~ 14 3 : 13 BGTR  GTR_TRAN_1023_[06_2 ; branch if ix! > 1023*Ln2
091 1:
091 § : 0.25 =< iIX! =< 1023*Ln2
R
00000000 EF 16 91 5 JSB MTHSGEXP_Ré6 : RO/R1 = GEXP(iX})
84 AF S0 S1FD 97 9 CMPG RO, G 2 POHER_Z? ; Compare GEXP(iXi) with 2++27, if
9 _14 9C BGTR ONE_TERI gNLY : laragr. onl‘ one term is needed.
52 08 g 47FD 9 s DlVG% Rg. ., R : R2/ = GEXP(=iX})
50 LOFD A ADDG . RO : RO/R1 = GEXP(X) + GEXP(=X)
A O ONE_TERM_ONLY:
50 10 A2 A7 1 SuBwW #*x0010, RO : RO/RT1 = (GEXP(X) + GEXP(=X))/2
04 23 § RET : return with result in RO/R1
AB & ;
AB 5 2 1023*Lln2 < X!
AB 6 ;

e |
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: L
ﬁtusccosn = G Double Precision Float MTHRTL.S RCIMTH HGCOSH.MAR; 1 (4)

GTR_THAN 1023 _L0G 2
tmp RO G 1024_L0G_2 ; compare X! with 1024+*Ln2
acso ERROR : branch to ERROR if 1024*(n2 =<!X!

FF57 CF

{ 1023¢1n2 =¢ IX! < 1024+Ln2

SUBG2 G_LOG 2 HI, RO : RO/R1=iX!=Chigh 43 bits of (n2+2v+=43)
JSB MTHSGEXP Ré ; RO/R1=GEXP(IXT=G_LOG 2_HI)
52 S0 5 BF MULG3 6_LOG_2_C0, RO, R2 : R2/R3=G_L0G_2 LotgsxP( TXi=6G_L0G_2_LO)
0 ADDG2 RZ, RO : RO/R1=GEXP(TXT=Ln2)
RET ; return with result in RO/R1

: 1023+Ln2 + LOG(2) =< !X!, error

ERROR: MOVZBL #MTHSK_FLOOQVEMAT, =(SP)
ASHQ

7€  O00'BF 9A
#15, #T, R

50 01 OF 79

condition value
RO = result = reserved operand -0.0
?oes to signal mechanism vector
CHFSL_MCH _RO/R1) so error handler
can modify the result.
anal error and use real user's PC
in ependent of CALL vs JS

"TODODDODDD>o

00000000'GF 01 FB CALLS #1, G*MTHSSSIGNAL

wv
QO
o
o
(=]
VIO
oOTMoOo™M
wviow
£HO0O00
vVieYm o ey
(2% hu sl s B oo
F ok i w
N b

O™ -

S O0O0NO (1]
l=lelelelelelelelelelelelelele =]
eleleleleleleleleleleleclele] =lelele
COOOOOAOOOOOOAODDODODODOmODODOD P> >

WAl O oD
NINONININININININRININI NN NN NN PR NN PN PINININNONONONOND

LA TE TR T PR TR PR T

CONOMNES N = O O 00 NN NS N = OO 00 NN N SN LN = O 000~

O OCONONON OO OO TN WWIWAWAWAWAWAAA B B 55 55 55 55 55 55 5 S il

04 883 RET return - RO/R1 restored from CHFSL_MCH_RO/
00pB
0DB
0pB .END




MTHSGCOSH
Symbol table

MTHSSJACKE T _MND
MTHSSSIGNAL™
MTHSGCOSH
MTHSGEXP_R6
MTHSK _FLOOVEMAT
ONE_TERM_ONLY
VALOE

PSECT name

L ms L ]
MTHSCODE

Phase
Initialization
Command processing
Pass 1

Symbol table sort
Pass 2

Symbol table output

Psect synopsis output
Cross-roferenco output

Assembler run totals
198 uorking

There were 10
328 source

et Limit was 900
bytes (8 pages) of virtua
pages of symbol table space 3 locot
lines were read in Pass

; G Floating Hyperbolic Cosine roEt}Ao 12 E::} g ? Sg 35

. § g R 01
= §§00 g&

L2223 3]

EERRRRRE §
00000058 RG
teennenr X
L1 T T It

000000A7 R
= 00000004

[=lelelelelclielelelalelelalale]

B ™ L= B L s B R e R e ——

Allocation PSECT No.

00000000 ¢ 0.) 00 ¢ 0.)
000000DB (

Attributes
NOPIC USR CON ABS LCL
219.) 01 ¢ 1.) PIC USR CON REL LCL

f e D
89 8. : 191 8; 0:03.70
60 0:00:00.71  00:00:01:9¢
3' :00. : 83 . 3

4 .83 0:00:00.0

2 § . § 83 8: §.84
308 00:00: 213 0:00:1 293

ages.
gonory were usod to buffer

? to hol d 20 non-local and 0 local symbols.
1. producing 11 object records in Pass 2.

the intermediate code.

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

AX/VMS H cro_V04=-00
MTHRTL.S ] MTHGCOSH.MAR; 1

NOSHR NOEXE NORD NOWRT NOVEC BYTE
RD NOWRT NOVEC LONG

SHR  EXE

——— e

Page 8
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51?3?§°§§cro Run Statistics e e i s et dhmpaon o ey 13- ]85‘ ?} 5? iS ﬂ?ﬁ E. E MT 3?023 MAR;1 g (2)

o enene e e e o= cecooe-e$

! Macro Library statistics !

4 om oo e B e L] 4

Macro Library name Macros defined

_$255%DUA28: tSYSLlB]STARLET.nLB:Z 0
0 GETS were required to define 0 macros.

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=LIS$:MTHGCOSH/0BJ=0BJS :MTHGCOSH MSRCS:MTHJACKET/UPDATE=(ENHS :MTHJACKET) +MSRC




ENT CORPORATION
ND PROPRIETARY

AH-BT13A-SE
VAX/VMS V4.0

026




