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ALL RIGHTS RESERVED.
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]
*
*
: *
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
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*
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*
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*
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FACILITY: MATH LIBRARY
ABSTRACT: |

MTHSGSIN and MTHSGCOS are functions which return the floating point
sine or cosine value of their single precision floating point argu-
ment (radians). The call is standard call-by-reference.
MTHSGSIN R7 and MTH$GCOS_R7 are special routines which are the same
as MTHSGSIN and MTHSGCOS™ except a faster non-standard JSB call is
used with the argument in RO and no registers are saved.

MTHSGSINCOS is a routine which returns the floating point sine and
cosine value of its single precision floatvng goint radian argument.
The call is standard call-by-reference. MTHSGSINCOS_R7 is a special
routine which is the same as MTHSGSINCOS, except a faster non-
standordeSB call is used with the argument in R0 and no registers

are saved.

MTHSGSIND and MTHSGCOSD are functions which return the floating point
sine or cosine value of their single precision floating point argu-
ment (dogrc;s). The call is standard call-by-reference.
MTHSGSIND _R7 and MTHSGCOSD_R7 are special routines which are the same
as MTHSGSIND and MTHSGCOSD™ except a faster non-standard JSB call is
used with the argument in RC and no registers are saved.

MTHSGSINCOSD is @ routine which returns the floating point sine and
cosine value of its single precision floatina ?oint e,roe argument,
The call is standard call-by-reference. MTHSGSINCOSD _R7 is a special
routine which 1is the same as MTHSGSINCOSD, except a faster non-
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22004 - @ ond Sincos TQT3Ep-198¢ 19:98:56 LATARTL.SREOwXGSINCO.mar:1 T2%¢ 20

gg ; standard JSB call is used with the argument in RO and no registers
s are saved.
60 ;
6] o= |
6; 3
6‘ : VERSION: 1 |
25 : HISTORY: ?
66 ; AUTHOR: |
' g : MARY PAYNE & JUD LEONARD, 25-MAY=78: Version 0 ;
8 90 : MODIFIED BY: !
8 ;1 ; 1-1  Tryggve Fossum, 28-May-78
38 7 : |
764 :; VERSION: 2
00 75 ;
00 79 ;s HISTORY:
B8 B TR e nanex, 25-mave?8:  versien 2
: , 25-MAY-78: ersion
000 79 :
000 30 s MODIFIED BY: |
000 1:
88 i : 2=004 Jeffrey C. Wiener 1-APR-83
88 g E Edit history for Version 2:
000 9 : 2=001 = Original
000 : 2-002 - Chanvo MTHSAL 4_OV_PI to MTHSAL_&4 OV_PI_V. RNH 29-S¢g-81
088 8 ; 2-003 - Modified REDUCE_LARGE to correct Bug reported in QAR 896.
0 89 ; RNH 14=Jan-8
8008 90 ; 2-004 - This code is a modified version of MTHSDSINCOS. The need to
00 91 ; modify the previous version of MTHSGSINCOS was brought about by
0000 9§ 3 the needs of microVAX. G_floating routines are not permitted to
0000 93 ; use H_floating point instructions. JCW 1-APR-83.
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Floating Point Sine, Cosine and Sincos 16=SEP=1984 02:05:25 VAX/VMS Macro V04=00 Pa
6ECLARA118NS = Declarative Part of Modu 6-SEP-1936 ?f:ga:fs MTHRTL .SRCIUVXGSINCO.MAR; 1 et (3);
; SBTTL DECLARATIONS = Declarative Part of Module |
2 * INCLUDE FILES: MTHSJACKET.MAR !
} 9 ; EXTERNAL SYMBOLS: |
1 § : .DSABL GBL |
1 LEXTRN MTHSAL & OV_PI_v |
104 LEXTRN MTHSSSTGRAL
0 105 LEXTRN MTHSK_FLOUNDMAT
8 } 9 : LEXTRN MTHSSJACKET_TST
83§ }03 : EQUATED SYMBOLS:
0000C16C 000 110 X_1_0v_4&5 = *XC16C
28 1t
oute 118 | mcnos:
0000 115 $SFDEF ; Define SF$ (stack frame) symbols
0888 }}9 $PSLDEF ; Define PSLS symbols
§888 }}s ; PSECT DECLARATIONS:
00000000 120 LPSECT _MTHSCODE PIC,SHR,LONG,EXE ,NOWRT
8888 } 1 . ; program section for math routines
8000 1 f : OWN STORAGE: none
000 124 ;
000 125 : CONSTANTS:
000 153 6_m:
00000000 0000C010 083 } 3 G-Pl.ov zOUAD “x000000000000€010 ;=1
20185444 21FB4009 §?8 } ? 6'9 ;1 ;962A° ~X2D18544421FB4009 ; 0.7853981633974483E+00
B2BBBECC 463A403C 8}% } § G’S'Pl'oiugio “XB2BBBECC463A403C : 0.7068583470577035E+01
21D27F33 D97C4022 810 } g G-S-PI-OQ 2° AX21D27F33D97C4022 ; 0.2356194490192345E+01
38562955 6ATALO2F 85 } 9 6-7-Pl-0v " “X385E29556A7A4L02F ; 0.3926990816987241€+01
A775E98B FDBB403S § } s G‘z'ov‘Piuuio “XA77SE9BBFDBB403S : 0.5497787143782138E+01
C8826DC9 S5F304004 8 }2? === LQUAD  “XC8B26DC9SF 304004 ; 0.6366197723675813E+00
142 6_45 .
00000000 80004066 8‘ }:g G-Hk‘ .QUAD  “*X0000000080004066 ; 0.4500000000000000€+02 }
00000000 B000C066 z }25 G-SH;LLD:QUAD “x000000008000C066 : =.4500000000000000€+02 ;
C1FB1A63 ASDC3EBC 004 }29 6'1 e ‘;_ “XC1F81A63ASDC3EBC ; 0.4268868231257969€-06 ;
6C1716C1 C16C3FB6 é }4% G-CBNVERiQUAD AX6C1716C1C16C3FB6 ;s 0.2222222222222222E-01 !
D3912529 F4LO6AZF7D 5 121 o LQUAD  “XD3912529F46A3F 7D ; 0.1828292519943295€E~-02 ;
i

20
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ATIONS = Declarative Part of Modu 6-SEP-1984 :28:56 [MTHRTL.SRCIJUVXGSINCO.MAR;1 (2) !

152 6_90 OvV_PI: l
§§ } 2 G'SH;Lnggung “XC1FB1A63ASDC40SC ; 0.2864788975654116E+02
68 185 ° .Q0AD ~ “XC1F81A63A5DC006C ; 0.3187183529933799-306 |
070 137 |
2l B ;
§; }g? s .gg:g ;:§8ggso§ogar24g;? ; 0.1570796326794897E+01 |
o§ }gg Igg:g ;; §oogg gégggcgg : 0.5721188726109832E=17 |
8 164 -QUAD ~x8 88A 8 7 54336c : 0.4335905065061890E-34
82 }25 e .QUAD  *X0000880024E037C0
0A 169 g .QUAD ~x0000500021rskog9 ; 0.3141592653589793E+01
0A8 168 .QUAD ~xgooog1og1gaase 1
080 1?9 .QUAD  “Xx0000300 g sgceA ; 0.1144237745221966E=16
088 170 .QUAD  “X0000E0005C063AC4
ocg 171 .QUAD ~xooooogooo1 938F ( ; 0.8671810130123781€~-34
350 };i .QUAD  “X0000530027043744
000 174 ; 3+pi/2
000 175 PT7C auAD  *X00007800097¢4032 ; 0.4712388980384690E+01
0D8 179 .QUAD *x00004300§cg7359c
0E0 17 .QUAD  “X0000480079393CCA : 0.3834758505292833E-16 |
0E8 178 .QUAD 'xoooozaoorAzesazg '
0F0 179 .QUAD ‘x0000530059c0396 : 0.1300771519518567€-33 '
?53 }g? et .QUAD  “X000050006EA137A0

: *

100 185 Pl .auAD  *X0000500021FB4039 ; 0.6283185307179586E+01
108 18 .QUAD ‘xoooo§10010343591
113 184 JQUAD  *X0000 oooezssgcoA ; 0.2288475490443933E-16
118 185 -QUAD ~xooooeoooscge AD4
120 186 .QUAD 'xooooogooo1 9§90c ; 0.1734362026024756E-33
}gs }g; .QUAD  “*X0000530070443752
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X$GSINCOS Floating Point Sine, Cosine and Sincos 16-SEP-1984 02:05:25 VAX/VMS Macro V04=00 P Vi
gv-ooa ATHSCSINCDS = Radian arguments -sep-mSl. ?fg“s MTHRTL.SRCIUVXGS INCO.MAR; 1 o (g>i -
}2 .SBTTL MTHSGSINCOS - Radian arguments 3
i f
5 }? ; FUNCTIONAL DESCRIPTION:
g 13 3 The GSIN, GCOS and GSINCOS routines are based on octant reduction. Given an |
g ? ; argument, x, it is written in the form
: |
E ; : x = [1«(2%pi) ¢ [x(pi/4) + Y1,
4 E where 11 and | are integers, 0 =< | < B and 0 =< Y1 < pi/4. Si GSIN and
§ g 5 : GCOS have a period of 5?pi ft follows that o 2 o
5 9 E GSIN(x) = GSIN(I*(pi/&4) + Y1)) and
g g : GCOS(x) = GCOS(I*(pi/Z&) + Y1)).
0358 0 : Usin? the trigonometric identities for the sum and difference of two angles,
8 gg 1 ; the following table can be generated:
8323 5 E It ] = then GSIN(x) = and GCOS(x) =
0358 5 0 GSIN(Y1) 6COS(Y1)
0358 ? 3 1 GCOS(eiIL-Y1) GSIN(ei/‘-Y1)
0358 3 i GCOS(Y1) -GSIN(Y1)
0358 ¥ GSIN(ei/‘-Y1) -GCOS(ei/L-Y1) i
0358 39 ; 4 -GSINC(YT) -GCOS(Y1)
0358 40 ; 5 -GCOS(ei/‘-YI) -GSIN(pi/Zé&=Y1)
0358 41 ; 6 -GCOS(Y1) GSIN(YT) '
8;23 2; ; 7 -GSIN(pi/Zé=Y1) GCOS(pi/Zé=Y1)
0358 46 : Let Y be defined as Y = Y1 if I is even and Y = pi/4 - Y1, if | is odd, then
0358 &5 ; each entry of the above table is of the for +/=GSIN(Y) or +/-GCOS(Y). Based
035 6? ; on the above remarks, the GSIN, GCOS and GSINCOS routines process the input
035 47 ; argument x, to obtain | and Y, and based on | selects a suitable polynomial
035 48 ; approxinat{on. p(Y), to evaluate the desired fuction.
o i
osgi 21 : INPUT PARAMETERS:
00000004 335 s§ ’ LONG = &
00000004 0358 54 X = 1+LONG ; x is input angle in radians
00000008 0358 55 sine = itLONG : sine is GSIN(x)
0000000C 8 Sg S? cosine = 3+LONG ; cosine is GCOS(x) |
5 5 |
i
i
i
’
|
|
|
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6? H
6; : Return sine and cosine of argument
§§ '
00FC : 2? LENTRY MTHSGSINCOS, “M<R2, R3, R4, RS, R6,.R?>
5: 68 MTHSFLAG_JACKET
6D 00000000 GF 9E SA MOVAB G*MTHSSJACKET_HND, (FP)
61 ; set handler address to jacket
61 : handler
0361
0361 9
S0 04 BC SOFD 0361 0 MOVG ax(AP), RO
oooooses'gr 16 8 66 371 JSB MTH$GSINCOS R7
08 BC 0 70 ggc 7 Mova RO, @sine(AP)
0OC BC 52 52 8372 ;‘ :g¥0 R2, acosine(AP)
75 75
75 7
75 7
75 78 LSBTTL MTHSGSIN
i
g% E Return sine of argument
8
00FC gg LENTRY MTHSGSIN, “M<R2, R3, R4, R5, R6, R
87 MTHSFLAG_JACKET

6D 00000000°'GF  9E MOVAB  G*MTHSSJACKET_HND, (FP)
; set handler address to jacket

: handler

MOVG  @x(AP), RO
JSB MTHSGSIN_R7

000004FB'EF 16
04 RET

.SBTTL MTHS$GCOS

: Return cosine of argument

00FC .ENTRY MTHSGCOS, “M<R2, R3, R4, RS, R6, R?>

MTHSFLAG_JACKET

£ 8~ B B £ NN N NN NN N N NN

OCOO0O0O VOOV VVOVOVOVOVO

0
0
0
0
0
0
0
0
0
0
0
§
0
0
0
0
50 04 BC 50FD g
g

YOOI 3P PP PP OWMMMMM NSNS SNVIVIVIAIWIWDAG

00000 0000000000 00000000 00000000 NN NN NN NN NNNNNNNY




— — —

A =
prggsios AR Potoe sne. conton s’ shhcon ACSGE RS RTEE FATE BRSO o ™ 1| |4

60 00000000°GF Gt MOVAB  G*MTHSSJACKET_MND, (FP)
; set handler address to jacket
: handler
& BC SOFD 8 2 : MOVG ax(AP), RO
X
oggoosgmer 16 0308 407 JSB MTHSGCOS_R7
04 g; 203 RET




gegpes ncos GrEASITIRRGEoing Sine; Costoe and'Sincos 14 septope qpigags yanowes waccovouon | eace 11 2
g: LSBTTL MTHSGSINCOSD - Degrees
9F
§E FUNCTIONAL DESCRIPTION:
3: I:c.ggbggntfcgfbian?’63£?€223 53“:;2’?0:;' based on octant reduction. Given
§E x = [1+360 + [*45 + Y1,
9F where 11 and | are integers <] <8 and 0 =< Y1 < 45. Since GSIND and

GCOSD have a period of 560 *t follows that
GSIND(x) = GSIND(I*45 + Y1) and

each entry of the abovo table is of the for 0/-GSIN(V) or +/=-GCOS(Y). Based
on the above remarks, the GSIND, GCOSD and GSINCOSD routines process the input
argune?t‘:{oto obtain I and Y, and based on I selects a suitable polynomial
approxim

LR TR R PR PR PR P P P P P P P P PR PR PR A P PR P PR PR PR R PR PR TR N T

n, p(Y), to evaluate the desired fuction.

4
g'LONG
*LONG

LONG
sind
cosd

OO0
A U U U U L U N N U U L U U i L L A G o AN U N N N N AN G N N G N N N N NN e e
o o o o o o o o o o o ol aF oy o S A A A A Y ¥ ¥ N

VNS B 85 5 85 8 5 8 5~ 2 Lt Ul Wi U A N AN RO NI PO NI NONONIAININD — —b b b b b b b
M) = OO0 O NI NN = © O 00 IO N £~ R = © O 00 IO W1 8~ L) — © O 00 IO N 5 i) —

g: GCOSD(x) = GCOSD(I*&S5 + Y1),

9F Usin? the trigonometric identities for the sum and difference of two angles,
3: the following table can be generated:

8: If 1 = then GSIND(x) = and GCOSD(x) =
9F 0 GSIND(Y1) GCOSD(Y1)

9F 1 GCOSD(45-Y1) GSIND(45-Y1)
9F % 6COSD(Y1) -GSIND(Y1)

9F GSIND (45-Y1) -GCOSD(45-Y1)
9F 4 =GSIND(Y1) -GCOSD(Y1)

9F 5 -6COSD(45-Y1) -GSIND(45-Y1)
9F ) 6COSD(Y1) GSIND(Y1)

g: 7 GSIND (45-Y1) GCOS(45-Y1)
g; Let Y be defined as Y = Y1 if | is even and Y = 45 - Y1, if | is odd, then
9F

OF

9F

9F

9F

9F

9F

9F

9F
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3-004 ﬁTHiGSINCBSD = Degrees -SEP-19gk ?¥:88:§6 MTHRTL.SRCJUVXGSINCO.MAR; 1 ’ (5) -{
00FC 2; 222 LENTRY MTHSGSINCOSD “M<R2, R3, R4, RS, R6, R?>
Al 456 MTHSFLAG_JACKET
6D 00000000°'GF  9E Al MOVAB  G*MTHSSJACKET_HND, (FP)
A ; set handler address to jacket
8 A : handler
A
A 457
50 04 BC SOFD A 458 MOVG aX(AP), RO
0000061F'EF ~ 16 O3AD 459 JSB MTHSGSINCOSD R7
88 BC g 7D B 420 Mova Rg. asind (APY
C BC 70 B 461 MOva R2, acosd(AP)
0388 46§
04 0388 46 RET
03BC 464
038C 465
03BC 46
00FC 03BC 46 LENTRY MTHSGSIND AM<R2, R3, R4, RS, R6, R
03BE 468
8%2% 469 MTHSFLAG_JACKET
6D 00000000 GF 13 038§ MOVAB  G*MTHSSJACKET_HND, (FP)
03¢ ; set handler address to jacket
OgCS : handler
03CS
03CS 470
SO0 04 BC SOFD 03CS &N MOVG aX(AP), RO
0000067D"EF ~ 16 03CA 47; JSB MTHS$GSIND_R7
0300 47
04 0300 474 RET
03D1 475
0301 476
0301 477
00FC 03D1 678 LENTRY MTHS$GCOSD “M<R2, R3, R4, RS, R6, R
0303 47
8%8% 480 MTHSFLAG_JACKET
6D 00000000 GF 9¢ 033 MOVAB G*MTHSSJACKET_HND, (FP) .
03DA ; set handler address to jacket
03DA : handler
03DA
03DA 481
50 04 B8C SOFD 8gDA Lgi MOVG aX(AP), RO
000006E3'EF ~ 16 O3DF & JSB MTH$GCOSD_R7
03ES 484
04 O03ES 485 RET
0366 486
|
|
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g-OOk MTHSGS C85_R7 g-SEP-19 4 ?i:gﬂng MTHRTL.SRCIJUVXGSINCO.MAR;1 . (10)
§ § 2§3 +SBTTL MTHSGSINCOS_R?
490 ; This rou%ino computes the GSIN and GCOS of the G-format value of RO/R1. The
8 6 491 ; computation is performed one of three ways depending on the size of the
2 23 ; input argument, X:
6 49 ; 1) If iX! < pi/4, then X is used directly in polynomial approximation
3 & 495 : of GSIN and GEOS. b ’
6 496 ; 2) If pi/&k =< ixi < 9*pi/4, then the subroutine REDUCE_MEDIUM is called
8 6 497 ; to reduce the argument to an equivalent argument in radians, Y, and
6 498 ; the octant, I, containing the argument. Y is then evaluated in two
8 6 499 ; gol;noaials chosen as a function of I, to compute GSIN(X) and GCOS(X).
6 3500 ; 3) If 9+pi/4 =< iXi, then the subroutine REDUCE_LARGE is called to
03E6 501 ; reduce the argument to an equivalent argument in cycles, Y, and the
03E6 so; 3 octant, I, contanining the argument. Y is then evaluated in two
: polynomials chosen as a function of I, to compute N(X) an 0s(X).
8 2 §84 L i h f f 1l GSIN(X) d GCOS(
0366 505 MTHSGSINCOS R7::
56 S0 SOFD O0Q3E6 506 MOVG RO, R6 : R6 = X
10 ~ 18 03EA 507 BGEQ  POS_SINCOS ;
000003F 7 EF 16 03EC 508 JSB SINCOS : RO/R1 = GSINCIXi), R2/R3 = GCOS(X)
50 50 S2FD O03F2 509 MNEGG RO, RO : RO/R1 = GSIN(X)
o 58 Rl
03F7 S1§ SINCOS:
56 8000 8F A 8 E g}‘ set SlNngcu #*X8000, Ré : R6/R7 = iXi
56 FCO7 CF S1FD O3FC 515 = CMPG G_PI_ OV &4, R6 ; Compare pi/4 with iX!
35 14 0402 516 BGTR SMALL _SINCOS ; No argument reduction is necessary
56 FCO7 8; 5153 8 : g}g gggg $’9_PT_0V_6. R6 ; Compare 9*pi/& with X!
00c2 3 8 E 258 BRW LARGE _SINCOS ; Use special logic for iXi > 9*pi/4
040F 521 ;
8 8: ggi ;o piZh =< IX) < 9*pi/4
00000720°EF 16 040F 524 1s: JSB REDUCE _MEDIUM ; Medium argument reduction routine
0415 S%S : R4/R7 = Y = reduced argument
0415 526 : R2 = octant
7E 5S4 7D 8 15 557 Mova R4, =-(SP) ; Save reduced argument on stack
7€ 56 7 18 528 Mova R6, =(SP) :
5¢ DD 0418 S§9 PUSHL R2 ; Save octant bits on stack
000005A8 EF 16 041g 530 JSB M_COS : RO/R1 = GCOS(X)
52 ge 90 8& 531 MOVL (SP)+, R2 : R2 = Octant bits !
56 8E 7D 0426 ssg MOVQ (SP)+, R6 : ’
5 8 7D 0429 §3 Mova (SP)+, R4 ; R4/R7 = reduced argument
76 S0 70 04oC %" Mova RO, =-(sP) : Save GCOS(X) on stack
00000526'EF 16 0Q4oF 535 JSB M _SIN : RO/R1 = GSIN(X) |
5¢ BE 7D 0435 539 MOvaQ (SP)+, R2 : R2/R3 = GCOS(X) |
05 2%3 338 RSB g
6%9 Sg9 ; Logic for small arguments. iX: < pi/4. i
i3 341 °
439 ga; SMALL _SINCOS: . |
56 4000 8F B! 8439 54 CMPW #4X4000, R6 : Compare 1/2 with X! ' ?
39 15 043E 544 BLEQ 2% ; Sufficent overghang not available




X$GSINCOS
2-50¢

56 3E60
54 6
FCDA CF ;

FD4D CF

52 . 08
50 aSob 8F

56 56 56

7; 34

FCEB CF O gk
56 6

55 _FFFFO7FF 8F
7€ gb 34

5¢ 56 56

52 8;

0

5¢ 10

350 gZ

54 4

5 10

54 28

i g

q 1

FCEB CF 06 52
30 56

50 56

52 BE
000007C2"EF

7 56
76 54
000005F 3" EF
§ 3
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sPo;nt Sine, Cosine and Sincos 1

O O 0 OOV 0000 000000000000 NN NN NNNNNNOOONO OO OO O O NYWAWWAANWALUALA LSS S 5 5 5

VOO0
OO NON A SN NN = OO 00 NON NS NN — O O 00 NN WSS LN = © 0 00 N0 W 8 LN = © 0 00 N0 WV BN iR — OO 00 IO W

UNMAUAAA T WA AW TN WA TN WA U WA U WA A NV

o
o
o

1%:

28%:

3s:

CMPW

MULG3
Mova
POLYG
MOva
BICL
SUBG
ADDG
MULG2
BEQL
suBw
SUBG
MULG
suBw
SUBG
SUBG
Mova
Mova
POLYG
MULG
ADDG
Mova
RSB

LARGE _SINCOS:
JSB

PUSHL
Mova
Mova
JSB
Mova
Mova
MOVL
Mova
JSB
MOva
RSB

SSEp-198e 1:08:8

AX/VMS Macro v04=00
MTHRTL .SRCIJUVXGSINCO.MAR; 1

first 26isignif bits

g;usebo. R6 : gonparo wighlZ‘ 2l e ; o
s 0 nomialL evaluation 1S neede
R6, R6, R& ; Rg {
R4, =(5P) 3 P t x~x on stack
R4, #COSLENR1=1, COSTBR1: RO/R1 = GCOS(X)
(8ﬁ) R i RG/RS = X*X
RO, (SP) : Save GCOS(X) on stack
R4, #SINLENR=1, SINTBR - n§/n1 - g(X‘Z)
R6, R : RO/R1 = -?(x~2)
Ré, R : g/a1 = GSIN(X)
(SP)+, R2 : R2/R3 = GCOS(X)
g : R2/R3 = 1.0 = GCOS(X)
c*x 600 RO : RO/RT = X!
R6, ao aa : RA/ns = X2
R4, Save X*
RG . ICOSLENRZ- , COSTBR2: RO/R1 = o(v“Z)
R6, R4 : R4/RS =
#*XFFFFO7FF, RS ; R4/RS = xnl
na 6 -(SP) : (SP) = XLO, Last 27
RZ : /R3 = X + XHI
(sﬁ)o. : R2/R3 = XLO*(X + XHI)
38 : Chcck for Ag =0
#*X0010, R2 : R2/R3 = A2/
R2, o : RO/R1 = ocv'g) - A2/2
R, : R4/RS = XHI*
c-xoo1o RG : R&/RS = XHI*2/
", : RG/RS = XHI*2/2 = 1
R | ao : RO/R1 = GCOS(X)
(SP) : az/ns = X2
RO, (S P) : Save GCOS(X)
az #SINLENR=1, SINTBR : RO/R1 = Q(X*2)
. RO : RO/R1 = X*Q(X*2)
R6 ao : RO/R1 = GSIN(X)
(SP)+, : R2/R3 = GCOS(X)
REDUCE _LARGE ;: R4/R7 = reduced argument (in cycles)
: R2 = octant bits
R2 ; Save octant bits on stack
R6 -(SP) : Save reduced
=-(SP) : argument on stack
Eos : RO/R1 = GCOS(X)
(SP)O. : Reduced ar’unont
(SP)+. Rb :
(SP)* : R2 = ctant bits
-isp) ; a /ns = GCOS(X)
L §lu : RO/R1 = GSIN(X)
(SP)+, R : R2/R3 = GCOS(X)

14

(10)

VX
=Q
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¥!00‘ ﬁTH&GSlN-'? g'SEP°19g‘ ?i:ggzib MTHRTL.SRCIJUVXGSINCO.MAR; 1 - (11) | 2-(

07 01 52 B&F M_SIN: CASEB R2, M, #7

1%: .WORD

: R2 = octant
; Branch to one of four polynomial
: evaluations depending on the

COS_R-

P-
WORD P
JWORD N
.WORD N
WORD N~
JWORD N~
.WORD P
.WORD P

VYYD
et O O e e O
ZZNNEZZWN

: 3 octant bits. |

: Logic for small arguments. X! < pi/é4.

:;g g i .SBTTL MTHSGSIN_R7
4FB 2 & ; This rouiino computes the GSIN of the G-format value of RO/R1, The
4FB 5 ; computation is performed one of three ways depending on the size of the
2:3 2 ? ; input argument, X:
2;% g g : 1 g: é§i~< pi/4, then X is used directly in a polynomial approximation %
“FB 610 ; 2) If pi/& =< ix! < 9*pi/4, then the subroutine REDUCE_MEDIUM is called {
4FB 611 ; to reduce the argument to an equivalent argument in radians, Y, and :
4FB 61§ : the octant, I, containing the argument. Y is then evaluated in a '
4FB 613 ; Yol;nonial chosen as a function of I to compute GSIN(X). |
4FB 614 ; 3) 1f 9vpi/& =< X!, then the subroutine REDUCE_LARGE is called to |
4FB 615 ; reduce the argument to an equivalent argument in cycles, Y, and the ‘
4FB 619 : octant, I, contanining the argument, Y is then evaluated in a
2;3 2} : polynomial chosen as a function of | to compute GSIN(X).
4LFB 613 MTHSGSIN R7::
10 18 OirE 631 GG POs_SIN s patienity e
OOOOOSOB'EF 16 0505 6 i JSB SINT : RO/RT1 = GSINCiIX})
50 0 52FD 8586 6 MNEGG RO, RO ; RO/R1 = GSIN(X)
05 O0S50A 624 RSB
0308 638 SIN
SO 8000 BF AA Og?g 2 2 »08 81 BICW2 #*Xx8000, RO ; RO/R1 = iX!|
s |
SO FAF3 CF 51FD 851 629 o CMPG G_PI OV 4, RO ; Compare pi/4& with X!
22 14 851 630 BGTR SMALC_SIN ; No argument reduction is necessary %
SO FAF3 gf S1FD 051 631 CMPG G_9 PT OV_4, RO ; Compare 9+*pi/4 with iX!
8 19 821 ggg BLSS LARGE_SIN ; Use special logic for X! > 9+pi/4
05 634 ; .
S 6;5 : pi/Zk =< X\ < 9vpi/4
S 636 ;
00000720'EF 16 0 637 JSB REDUCE _MEDIUM ; Medium argument reduction routine
8 g 3 : R4/R7 = Y = reduced argument
640
641
6&§
64
644
ot
ok
648
649
650
651
6S§
65
624
655
659
65
4 658

PP POONSNOMAOP PO O0OO0O0O0OMOO

o0

RIS
ONNOOY =
Htapmm

OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000

VIR AT AT AU UL AU AL AT LW AT LA LA

SMALL_SIN:
50 3E60 8F B ~  CMPW #°X3E60, RO ; Compare with 2-27
18 18 BGEQ 1% : No Rolynouial evaluation is needed
56 5 70 MOva RO, R6 : R6/R7 = X
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X$GSINCOS ; Floating Point Sine, Cosine and Sincos 16=-SEP-1984 :05:25 VAX/VMS Macro v04-00 Page 16 V]
¥!00£ ﬁYH%G 1 ﬂr 6-SEP-1834 ?i:gl'§6 MTHRTL.SRCIUVXGSINCO.MAR; 1 v (11) g'(
0 L4FD MULG2 8 : RO/R1 = XX
FC61 CF 55FD POLY RO, #SINLENR=1, SINTBR ; RO/R1 = a(x‘Z)
L4FD HULGg Ré : RO/R1 = Xeg(x*2)
6 40Fg ADDG Rb. : RO/R1 = GSIN(X)
0 1%: SB
LARGE_SIN: |
000007C2'EF 16 JSB REDUCE _LARGE ; R4/R7 = reduced argument (in cycles) ;

R2 = octant bits

oo-ooooorOOMOMOMOMONOMOMOMOMOMOMOMOFOMOMOM
00 NNNNNNNSNNNwOo- o OO OOV
WM = O 000 NN S AN = O 000 NN SN — OO

ati
SIN_
44
48
4LF
§§
SB
S
55E |
5¢ D 55 L_SIN: TSTL RG ; Check for degenerate case i
14 1 gg BEQL DEGENERATE _CASE_SIN |
07 00 S2 &F gg CASEB R2, #0, #7 |
o771, 056 18: .MORD P_SIN_C-1$ *
0689 056 .WORD P_COS_C~-1$
0999' S6A .WORD P_COS_C-1%
0771" 056C .WORD P_SIN_C-1%
0767° 056 .WORD N_SIN_C-1%
0708° 857 "WORD  N-COS-C-1$%
0708: 057 .WORD NTCOS”C-1%
0767* 0574 68 .WORD NZSINTC-1%
8576 68
576 68
0576 684 DEGENERATE_CASE_SIN:
0576 685
52 01 BA 0576 686 BICB2 #1, R2 : Compute index as (R2 = 1)/2
52 52 FF BF 9C 0579 687 rRoTL  #-1, R2, R2
03 00 52 B8F O0S7e 688 CASEB R2, #0, #3
8535 689
0868' 05 690 1%: .WORD P _ONE-1$%
087D' 0584 691 .WORD URFL =-1%
0870 0283 69; .WORD N _ONE-1$%
087p' 058 69 .WORD URFL -1%
058A 694
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X$GSINCOS ; Floating Point Sine, Cosine and Sincos 16-SEP-1984 AX/VH cro V04-00 Page
g‘-oo« ﬁmicsm,a? 6-SEP=1984 % ga ia MTHRTL. SRCJUVXGS INCO. MAR; 1 0
A 893
: 633 .SBTTL MTHSGCOS_R7
SBA 9 0 ; This routine computes the GCOS of the G-format value of RO/R1, The
58A 701 ; computation is performed one of three ways depending on the size of t
g : ; i ; input argument, X. The processing is the same as described for HTHSGSIN R&.
58A 704
SBA 705 MTHSGCOS R7::
SO S3FD 0Q58A 70? TS16 RO : Check for reserved operand
20 8000 BF _ AA SsD 78 BICW2  #*x8000, RO : RO/R1 = ix!
0O FA71 CF S1fFD 05 g 4 s CMPG G_PI OV &, RO ; Compare 91/6 with X!
2 14 059 70 BGTR SAALC ¢ S ; No argument reduction is necessary
SO FA71 CF S1FD 0S59A 710 CMPG G 9 _PT_OV_4, RO ; Compare 9+pi/4 with X!
B 19 05A0 711 BLSS LARGE _CCS ; Use special logic for iX! > 9*pi/4
e 1
82: ;}g ; pi/Zéd =< IXi < 9*pi/4
00000720'EF 16 O05A 716 JSB REDUCE_MEDIUM ; Medium _argument reduction routine
05A 717 ; R4/R7 = Y = reduced argument
0SA8 718 : R2 = octant
07 01 52 B8F OQS5AB 719 M_COS: CASEB R2, ®, #7 ; Branch to one of four polynomial
0S5AC 720 : evaluations depending on the
0648' OS5AC 721 18: .WORD N_SIN_R-1%
0648' OSAE 7 i .WORD N_SIN_R-1%
O5EF' 0580 7 .WORD N_COS_R-1$
05%?' 0582 724 .WORD N_COS_R-1$
06 S' 0584 725 .WORD P_SIN_R-1$
0652 OSBS 72? WORD P_SIN_R-1$
059C* 0588 7 .WORD P-COS_R-1$ :
059C*' 058A 728 .WORD P_COS_R-1$ 3 octant bits.
03¢ 70
0SBC 731 ; Logic for small arguments. iX: < pi/é.
03¢ 733
858( 734 SMALL_COS:
S0 4000 BF B1 05BC 735 CMP