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MTHSASIN ; Floating Point Arcsine routine 16-SEP-1984 01: AX/VMS Macro v04=00 Page
1-008 ’ G- SEp-108e 31:06:0) FATaNTS Bacoe Mo 0man;1 P9
JTITLE MTHSASIN 3 ;kgfﬁixg Po;nt Arcsine routine
.IDENT /1-008/ P File: 'nruAsxn MAR Edit: JCW1008

S ALAAAAA AR AR AR AR R iR i iRttt 2222222220

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT (ORPORATION," HAYNARD MASSACHUSETTS.
ALL RIGHTS RESERVED.

* ¥ "
bR ] *
- *
L ] L ]
v "
;* THIS SOFTWARE 1S FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED «
:* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
s« INCLUSION OF THE ABOVE COPYRIGHT uorxcs 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 +
:* TRANSFERRED. -
& *
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
bR ] *
b ] *
‘"
i *
R i *
- % *
(R
b *

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

(AR AR AR AR Rl it it iR R ittt i ity ]

(eleleleleleleleleclalelalelclelclalalalelelslelelelela]

FACIL”Y: MATH LIBRARY
ABSTRACT:

MTHSASIN is a function which returns the floating point_arcsine in
radians of its single precision floating point argument. The call is
standard call-by-reference.

MTHSASIND is a function which returns the floating point arcsine in
defrees of its single precision floating point argument. The call is
standard call-by-reference.

=t mbd i ml=lelelelcleleleleleleleleleleleleloleleleclels]

VERSION: 01
HISTORY:
AUTHOR:
Peter Yuo, 29-Jun=77: Version 01

MODIFIED BY:

N =2 O 000 NN AN = OO0 00 NOM NS N = O O 00 N O W S LN = © O 00 N O NS LN = O 0 00 IO N B i) —

...n.c.......-.‘Q..‘.........-...l.l........‘-.l..... LA TE TR TE PEAEFE FE A TE A FE A FE A T PE A PR PR FE EE T

[elel=lelelelele ol=lmiolololalelelel=idi={=l=lslelalelelelelelelelelelele
(=l=lelelelelelelelalelalelelalelelalelalelelalalatololalolalolelalolalalalalelalalalalalelalalalata ol
ASWANASS B5 85 85 55 55 8 85 8 8 N N NN AN A N AN PO PO PO NI NONONINON) = =3 b b b b b b b

[elel=l=lelele =il sl d ==l lelel=l=l=l=1=]

OO0 O0OOCOOOOOOO

e




J 9
MTHSASIN ing Point Arcsine routine 16=-SEP=-1984 01:04:01 VAX/VMS Macro v04=00 P
1-008 . 01:96:%) Y

; Detailed Current Edit History -3EP-1984 MTHRTL.SRCIMTHASIN.MAR;1
g .SBTTL HISTORY ; Detailed Current Edit Mistory
9 ; ALGORITHAIC DIFFERENCES FROM FP=11/C ROUTINE: none
Edit History for Version 01 of MTHSASIN
0-2 MTHSSERROR changed to MTHSSSIGNAL.
MTHS_... changed to MTH__....
Changed error handling mechanism. Put error rosult in RO before
0 callin HTH&SSIGNAL 1n order to a ou user modi ; error ros i
8 U date version number and cog‘ 8 t notice. ; S 16-N0v-
ange | MTH__INVARG to MTHSK_INVARGMA
0 Add to the PSECT dirc tive. ggs
0 Declare oxtorn ls. SB 17-May-1
00 Use MTHSSQRT_R3. -s.nt-1979
00 Chanao JSB entry to HTHSASI . RBG ZB-Sth -1979
00 Added degree ontr‘ points. RAH 29-MAR-1981
With the aid of the RTL error plotting routino
that MTHSASIN is more accurate for IXi>=0.65286
evaluated by using (1=X)*(14X) 1nstoad of 1-x;g

MTHSACOSD was found to be more accurate for !
1-X*2 was evaluated by (1=X)*(14X).

JBS

S e e oD i om® b

overed
is

6 if

is was disc

62 if 1=x*2
Similarl

>= 0.729299§

NNNNNNNNOOA OO
NS = OV ~NONWN
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MTHSASIN Floating Point Arcsine routine -SEP=-1984 01: AX/VMS M v04=00 =
1-008 Bece AT NS B en L ety OBt modul (S-SEp-198¢ 11:96:9) TRNNTS Sacre MRt 0mans1 9 &,
7§ .SBTTL DECLARATIONS : Declarative Part of Module
; § INCLUDE FILES:
g [
3 § EXTERNAL SYMBOLS:
0 g’ .DSABL GBL
0 9 LEXTRN ntnssoat _R3
8 g? LEXTRN MTHSATAN RS
.EXTRN MTHSATAND R&
80 9; .EXTRN MTHSK INVARGMAT
0 9 LEXTRN MTHSSSIGNAL
008 94
880 35 : EQUATED SYMBOLS:
000 99 :
00004080 0000 98 SF_1.0 = *F1.0 H 1.0
0FDB4OCY §888 183 LFCPI_OV_ 2 = “0007733316 + 02??311
00004384 0000 101 LF 90 = *X000043B4 i 9
00000004 0000 18; value = 4 : value.rf.r
0000 1
000 104 ;
000 105 ; MACROS: none
000 106 :
888 }8; : PSECT DECLARATIONS:
0000000 109 .PSECT _MTHSCODE PiC,SHR,LONG,EXE,NOWRT
888 }}? : ; program section for math routines
00 11; : OWN STORAGE: none
00 113 ;
00 114 ;
0000 115 ; CONSTANTS:
0000 116 ;
0000 117
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MTHSASIN t Arcsi ti 16-SEP-1984 01:064: AX/VMS M 4=
o rcsine routine ?1:g°:g} ! S Macro V04-00 Page

4
ndard Single Frecision FL 6-SEP-1984 MTHRTL.SRCIMTHASIN.MAR;1 (4)
SBTTL MTHSASIN =~ Standard Single Precision Floating ASIN

Be-
—

e o]
o —
>»0

A

s FUNCTIONAL DESCRIPTION:

ASIN =~ single precision floating point function
ASIN(X) is computed as:

I1f X = 0, then ASIN(X) = 0.

If X = 1, then ASIN(X) = P1/2.

If X = -i, then ASIN(X) = =P[/2.

If 0 < IXi € 1, then ASIN(X) = ATAN(X/SQRT(1=X*%2)),
If 1 < iXi, error.

CALLING SEQUENCE:
ASIN.wf.v = MTHSASIN(x.rf.r)
INPUT PARAMETERS:

l=lelelalalelelelelelelelelelelalalalalalalalalalalelalalalalalalelalalealalalalalelelatle e

00000004 LONG = & ; define lon?uord multiplier
00000004 x =1 » LONG . Contents of x is the argument
s IMPLICIT INPUTS: none
: OUTPUT PARAMETERS:
; VALUE: floating arcsine of the argument
: IMPLICIT OUTPUTS: none
: COMPLETION CODES: none
: SIDE EFFECTS:
; Signals: MTHS_INVARG if iX! > 1 with reserved operand in RO (copied to
: the signal mechanism vector CHFSL_MCH _RO/R1 by LIBSSIGNAL).
; Associated message is: ''INVALID ARGUMENT''. Result is reserved
: operand -0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1
: NOTE: This procedure disables floating point underflow, enables integer
; overflow.
401C LENTRY MTHSASIN, “M<IV, R2, R3, R&>

; standard call-by-reference entry
; disable OV (and FU), enable IV
MTHSFLAG_JACKET ; flag that this is a jacket procedure in

MOVAB  G*MTHSSJACKET_HND, (FP)

e Yo Yo o No Ne He Ne No No AV TV IV IV [V IV IV [V IV IV F PP ¥ S F o o T I T T P T T TP P N N N N N N N N N
OV NO WS BN = OV NO WS GIN = O VO NS WLIN = OV NO WS IR = OV NS LI —OW @D

60 00000000°'GF  9E

OOOO0O0O0OO0O0O0O0OOOCOOOOOOOO0OOO0O0OOOOOOOCOOOOOO0O0OOOOOOOOOOOOOOOOOT

;: set handler address to jacket
: handler

[elelelelelelelelelelelelelelelelelelel=l=tddd=d=d=lelelelelelelelelelelelelelelelelele = l=lel=l=lm il = =B ]

OCOO00O0O0O0O0O0O0OOOOCOOOOOOOO0O0O0OO0OOOOOO0OIDOO0OCOO0O0O0O0OO0OOOOCOOOO0OO0O0O0O0OC =

OO ONNONNINNO O OO
- LR

oo
(=




THSA 2 - 104: -

bos " m&iﬂ%fé"'-’%l!ﬁatia’é?:,’i‘:“mcmon PLGSEP-19080 11:36:3) KRYARTE SRCSRrMReTRoman:1 P20t (2,
z f se of an error in ro?tinc
7

14

7

an error, convert signal to user P(
;nd rosig

50 0¢ 8% ig g 9

4 MOVF avalue(AP), RO 0= iXi= avaluo(AP)
8 D 5 BSBB  MTHSASIN_R& call special ASIN routine
0015 g RET return with result in RO
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MTHSASIN Floating Point Arcsine routine 16=-SEP=1984 01:04: AX/VMS Macro V04=09
1-008 ﬁTHSASlN_ & - Special ASIN routine -SEP=1984 ?1:30:2; YHTHRTL.SRCJHTHASIN.HAR:l
} }73 +SBTTL MTHSASIN_R4 - Special ASIN routine
} } 1 ; Special ASIN = used by the standard routine, direct JSB call.
1 1 i s CALLING SEQUENCE:
1 184 ; save anything needed in RO:R4
1 185 . MOVF azsa DN ; input in RO
01 1 ? : JSB MTHEASIN_R4
01 1 : RSB : return with result in RO
018 188 ;
01 189
81 190 MTHSASIN_R4: ; special ASIN routine
1 191 MTHSASINTRS:: : Release 1 name
S4 S0 Sg 01 19§ MovF RO, R4 : save X in R4
W 1 8} }g‘ BEQL  RETURN : Return ASIN(0) = 0
§01 195 ;
01 199 : 0 < ixt
0015 197 ;
0015 198
50 8000 BF AA 0015 199 BICwW #*x8000, RO : RO = iIXi
08 S0 S1 O001A 200 CMPF RO, S*#$F 1.0 : compare !X! with 1.0
2C 18 001D 01 BGEQ GEO_TO_I.U : branch if iX: >= 1.0
001F 0;
001F 03 ;
001F 04 ; 0 < iX! < 1.0
001F SOS :
001F 06
22304027 8F SO S1 OQO01F 07 CMPF RO 0‘!%2304027 ; compare X! with 0.6528662
oc 19 oogs 08 BLSS.  LSS_0.6 : branch if IX! < 0.6528662
51 08 50 43 0028 09 SUBF3 RO, S*#SF_1.0, R1 s Rl =1-=-1
S50 08 40 002¢ 210 ADDF2  S*#SF_1.07 RO RO =1+ X
50 51 44 002F 1" MULF R1, RO : RO=1.0 - x*
07 11 0032 1; BRB FLOW : join the normal flow
0034 13 LSS_0.65:
S0 S0 44 0034 14 NULFZ RO, RO : RO = Xw#2
SO 08 50 43 08%; }g . SUBF RO, S*#SF_1.0, RO : RO = 1,0 = X*#2
00000000 EF 16 038 17 JSB MTHSSQRT R3 : RO = SQRT(1=X%x2)
S0 5S4 S50 47 0041 18 DIVFS RO, R4, RO : RO = X/SQRT(1=X*#2)
00000000 EF 17 0823 18 JMP MTHSATAN_RS : RO = ATAN(X/SQRT(1=X*%2))
oozg 1
8868 i : 1 s¢C i}
843 4 ;
4B 5
04B 9 GEQ_T10_1.0:
OF 14 Ozg BGTR ERROR : branch to ERROR if iX: > 1.0
e
4D 0.
0 538 °
50 0FDB4OCY gf 52 §60 4 MOVF #LF_PI_OV_2, RO : RO = P1/2 ;
& 5 56 5 TSTF R4 ; test the sign of X

o )
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MTHSASIN ; Floating Point Arcsine routin 16=-SEP-1984 AX/VMS Macro V04=00 Page 7
1-008 ﬁIHkAS}N_ & - Special ASIN rout’no 2-SEP-}886 gO g; !HTHRTL SRC] T HASIN.MAR; 1 : (5)
1 BGEQ RETURN : branch if X > 0
50 28 ag Eg 9 MNEGF RO, RO : RO = =P1/2
% 3 RETURN: RSB : return with result in RO
3 520 ;
SC 41 . 1« X\, error
3t 508
SE oD 005C 44 ERROR: PUSHL (SP) ; return PC from JSB routine
7TE  O00°'8F 9A 055 45 MOVZIBL #MTHSK_INVARGMAT, =(SP) ; condition value
SO 01 OF 78 006 49 ASHL #15, #7, RO : = result = reserved operand -0.0
8066 4 : ?oes to signal mechanism vector
066 48 ; (CHFSL_MCH_RO/R1) so error handler
8066 49 : can modify the result.
00000000°'GF 02 FfB 0066 50 CALLS #2, G*MTHSSSIGNAL : gnol error and use real user's PC
006D 51 : in ependent of CALL vs JSB
05 8822 g; RSB ; return - RO restored from CHFSL_MCH_RO/R1
006E 54
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LR DI T R P T P T T N T T T T

00000004
00000004
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¢ 10 :
t Arcsine routine 16=SEP=1984 01:04:01 VAX/VMS Macro V04=00 Pa 8
g‘ ?1:30:27 MTHRTL .SRCIMTHASIN.MAR; 1 w (6)@

.SBTTL MTHSASIND =~ Standard Single Precision Floating ASIND

+4

FUNCTIONAL DESCRIPTION:

ASIND = single precision floating point function
ASIND(X) is computed as:

[£ %20, then ASIND(X) = 0.

[f X =1, then ASIND(X) = 90,

If x = =1 "then ASIND(X) = -90.

I1 0 < ix! <1, then ASIND(X) = ATAND(X/SQRT(1=X+#2)).
If 1 < ixi, error

CALLING SEQUENCE:
asind.wf.v = MTHSASIND(x.rf.r)
INPUT PARAMETERS:

\
LONG = & : define lon?uord multiplier
x =1 » LONG ; Contents of x is the argument

IMPLICIT INPUTS: none
OUTPUT PARAMETERS:
VALUE: floating arcsine of the argument
IMPLICIT QOUTPUTS: none
COMPLETION CODES: none
SIDE EFFECTS:
Signals: MTHS_INVARG if iX! > 1 with reserved oterand in RO (copied to
the signal mechanism vector CHFSL MCH RO/R1 by LIBSSIGNAL).
Associated message is: "'INVALID ARGUMENT''. Result is reserved
operand -0.0 unless a user supplied (or any) error handler changes CHFSL_MCH_RO/R1

NOTE: This procedure disables floating point underflow, enables integer
overflow.

=

o

el

™
NS WA = OO0 00

OCOO0OO0O0O0OOVY

00000000°" GF

(el el e e e e e = i el =l =l = = = e ettt i e lelelelelelelelelelelelelelelelelelelelelele e =]

[elelelele’elelelelelelelelelelelelelelelalelelelelelelelelelel=]
~NNNOoOoocoOMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM MMM MMM MM MMM m M e e em

NNNNNNSN~wvGO-o-rOrOO>O>O>O>OO>O>OOOCOOOCOCOCOOC OO

-ENTRY MTHSASIND, “M<IV, R2, R3, R&>

; standard call-by-reference entry

; disable DV (and FU), enable IV :
MTHSFLAG_JACKET ; flag that this is a jacket procedure in

MOVAB  G*MTHSSJACKET_MND, (FP) :
; set handler address to jacket
; handler




MTHSASIN
1-008

3 oin
S Stondard S
7
7§ 3
7 10
SO0 04 BC SO 77 1
01 10 0078 1§
04 007D 1
007€¢ 314

MOVF  @value(AP)
gg?a MTHSAS IND ﬁ4

e e Ve SN w,

- Arc’in’nafgt;?:cision ¢ '8-3Ep-1086 91 83 01 YATARTS Reo e 00man, 1 PO9C

case of an error in routine

If an error, convert signal to user PC
and resi na[

Ro g X! = avllUO(AP)

call special ASIND routine

return with result in RO

9 1
(6)

i

|

)



MTHSASIN ; Floating Point Arcsine routine 16=-SEP-1984 01:04:01 AX/VMS Macro V04=00 Page 10
1-008 ﬁTHSASlNDgRA - Specstl ASIND routine -SEP-1934 ?1:30:g7 MTHRTL.SRCIMTHASIN.MAR;1 9 (9)5
|
;E }9 SBTTL MTHSASIND_R&4 - Special ASIND routine <
;E }8 ; Special ASIND = used by the standard routine, direct JSB call. !
07¢ 0 ; CALLING SEQUENCE: {
07E 1 3 save anything needed in RO:Ré4
07E § 3 MOVF T . ; input in RO !
07E ; JSB MTHEASIND R4
07E 4 ; RSB : return with result in RO
07E ¥
8;5 9 MTHSASIND R4 ial ASIND ti
i3 ; specia routine
s 50 5o 007¢ 328 MOVF RO, Ré i save X in Ré
W 1 885 8 BEQL  D_RETURN ; Return ASIND(0) = 0
0082 1:
ooag 35 10 < X!
008 33 3
003; g&
SO 8000 8F 008 5 BICW #*x8000, RO ; RO = ixi
08 SO 51 0088 33% CMPF RO, S*#SF 1.0 : compare X! with 1.0
2C 0088 337 BGEQ  D_GEQ_T0_T.0 : branch if X! >= 1.0
008D 38
008D 39 ;
008D 40 ; 0 < Ix! < 1.0
008D 41 ;
008D 6§
B35C403A 8F 51 008D 4 CMPF RO, #*XB35C403A compare iX: with 0.72929936 !
19 0094 44 BLSS D LSS 0.729 branch if X < 0.72929936 |
51 08 43 0096 345 SUBF3 RO, S™#SF_1.0, R1 Rl =1 =X
50 40 009A 346 ADDF2  S*#SF_1.07 RO : RO =1+ X
50 44 0090 &7 MULF R1, RO : RO = 1.0 - x*2
11 00AQ 48 RB D_fLOW ; join the normal flow
00A 49 D_LSS_0.729:
50 46 O00A 50 MULF RO, RO RO = Xw#2
SO0 08 43 00A 51 SUBF RO, S*#SF_1.0, RO RO = 1.0 = X##2
00A9 352 b_FLOw: |
00000000" 16 00A9 5 JSB MTHSSQRT R3 RO = SQRT(1=x*¢2) g
0 54 &7 OQOAF 56 DIVF3 RO, R4, RO RO = X/SQRT(1=X%+2) 5
0000000 17 8833 gS JMP MTHSATAND _R4 RO = ATAND(X/SQRT(1=X*%2)) {
|
0089 337 |
0089 58 ;
839 59 ; 1 =< x| .
9 60 ;
089 61
089 6; D_GEQ_T0_1.0:
089 6 BGTR ERROR ; branch to ERROR if X! > 1.0 |
088 64
08B 65
B8 69 3
6/ : iXi = 1.0
%8 37
50 00004384 gf gg 0 MOVF #LF_90, RO : RO = 90 g
4 8( 4 TSTF R& ; test the sign of X
95 18 cé 72 BGEQ RETURN : branch if X > 0
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ASIN ing Poi i tin 16=S 4 01: AX/VMS o vV04-00
> hmi g Nngﬂo_n&p :l"isfﬁ roatim 2- ]83 ? % g} MTHRTL.S mASIN MAR; 1
E§ ;z D_RETURN HNEGF RO, RO : RO = =90
C RSB ; return with result in RO
CA 9
8CA 7
CA 3
0CA LEND




MTHSASIN
Synbol table

MOOO
ke ]
”’f"ﬁ
gﬂ'l
O
)
sﬁ
DODDODDVDDOD

LSS O 65
MTHSSJACKET _HND
MTHSSSIGNAL™
MTHSASIN
MTHSASIND
MTHSASIND R4
MTHSASIN_Ré
MTHSASIN RS
MTHSATAND R4
MTHSATAN R4
MTHSK _INVARGMAT
MTHSSORT_R3 1132232
RETURN 00000058 R
SF 1.0 = 00004080
vACUE 00000004

rREREREY X
T «

tERRERRR X
teRRRREY X
T ¥

X

PSECT name

. ABS .
 MTHS$CODE

Initialization

Command processing
Pass 1

Symbol iable sort

Pass 2

Symbol table output
Psect synopsis output
Cross-reference output
Assembler run totals

The uorking sst limit was 750 pages.

pages) of virtual memory were used to buffer
table space allocated to hold
439 source lines were read in Pass

3 bytes (1

thero were 10 pages of symbol

Page faults CPU Time

6 10
; Floating Point Arcsine routine 16=-SEP=-1984 01:04:01 AX/VMS Macro v04-00 Page 12
’ 6-SEP-1934 ?1:30:?7 MTHRTL. s J MTHASIN.MAR; 1 v (;)*

1

1

1

1

1

1

1
01
81

0
01
01
01
01
01
00
00
00
00
01
e mccccncsccsceeee +
i Psect synopsis !

Allocation PSECT No. Attributes
00000000 ( g .) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
000000CA (¢ 20 . PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG

59 00500500.99 0:00:0 74
'9 °E§°E°§29; 8 §§ 81
1 BRdd BRIE
4 BREE Biwd

he intermediate code.
6 non-local and

1, producing 14 object records in Pass 2

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

local symbols.

~VNE
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TR acrn mn statimses ¢ 1108 Potnt kv routine 10 vt Q1) S SR, P 1,

Macro Library name Macros defined

$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:MTHASIN/OBJ=0BJS :MTHASIN MSRCS:MTHJACKET/UPDATE=(ENHS:MTHJACKET) +MSRCS:

=
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