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,, Copyright (c) 1985, 1986, 1987, 1990 by Venue & Xerox Corporation. All rights reserved.
(RPAQQ MATMULTCOMS
(

;;; User entry points

(DECLARE%: DONTCOPY DOEVALGRCOMPILE (FILES FLOAT-ARRAY-SUPPORT))

(FUNCTIONS %%$MATMULT-N33 $%MATMULT-N44 DEGREES-TO-RADIANS IDENTITY-3-BY-3 IDENTITY-4-BY-4
MAKE-HOMOGENEOUS-3-BY-3 MAKE-HOMOGENEOUS-3-VECTOR MAKE-HOMOGENEOUS-4-BY-4
MAKE-HOMOGENEOUS-4-VECTOR MAKE-HOMOGENEOUS-N-BY-3 MAKE-HOMOGENEOUS-N-BY-4 MATMULT-133 MATMULT-144
MATMULT-331 MATMULT-333 MATMULT-441 MATMULT-444 MATMULT-N33 MATMULT-N44 PERSPECTIVE-4-BY-4
PROJECT-AND-FIX-3-VECTOR PROJECT-AND-FIX-4-VECTOR PROJECT-AND-FIX-N-BY-3 PROJECT-AND-FIX-N-BY-4
ROTATE-3-BY-3 ROTATE-4-BY-4-ABOUT-X ROTATE-4-BY-4-ABOUT-Y ROTATE-4-BY-4-ABOUT-Z SCALE-3-BY-3
SCALE-4-BY-4 TRANSLATE-3-BY-3 TRANSLATE-4-BY-4)

;;; Compiler options

(DECLARE%: DONTEVALQRLOAD DOEVAL@COMPILE DONTCOPY (LOCALVARS . T))
(PROP FILETYPE MATMULT)))

;;; User entry points
(DECLARE%: DONTCOPY DOEVALE@COMPILE

(FILESLOAD FLOAT-ARRAY-SUPPORT)
)

(DEFMACRO %%MATMULT-N33 (N A-BASE B-BASE RESULT-BASE)
“(CL:DO ((I 0 (CL:1+ I))
(SOURCE-BASE ,A-BASE (\ADDBASE SOURCE-BASE 6))
(DEST-BASE , RESULT-BASE (\ADDBASE DEST-BASE 6))
(MATRIX-BASE , B-BASE))
((EQ I ,N))
($3MATMULT-133 SOURCE-BASE MATRIX-BASE DEST-BASE)))

(DEFMACRO %%MATMULT-N44 (N A-BASE B-BASE RESULT-BASE)
“(CL:DO ((I 0 (CL:1+ I))
(SOURCE-BASE ,A-BASE (\ADDBASE SOURCE-BASE 8))
(DEST-BASE , RESULT-BASE (\ADDBASE DEST-BASE 8))
(MATRIX-BASE , B-BASE))
((EQ I ,N))
($3MATMULT-144 SOURCE-BASE MATRIX-BASE DEST-BASE)))

(cL:peruN DEGREES-TO-RADIANS (DEGREES)
(CL:* (FLOAT DEGREES)
(CONSTANT (/ CL:PI 180.0))))

(cL:DEFUN IDENTITY-3-BY-3 (s0PTIONAL RESULT)
(LET [ (MATRIX (%%INSURE-ARRAY RESULT (3 3]
(FILL-ARRAY MATRIX 0.0)
(CL:DOTIMES (I 3)
(ASET 1.0 MATRIX I I))
MATRIX))

(cL:DEFUN IDENTITY-4-BY-4 (s0PTIONAL RESULT)
(LET [ (MATRIX ($%INSURE-ARRAY RESULT (4 4]
(FILL-ARRAY MATRIX 0.0)
(CL:DOTIMES (I 4)
(ASET 1.0 MATRIX I I))
MATRIX) )

(cL:pEFuN MAKE-HOMOGENEOUS-3-BY-3 (skEY 200 A01 A10 All A20 A21)
(LET [ (MATRIX (CL:MAKE-ARRAY ’ (3 3)
:ELEMENT-TYPE
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(CL:IF A00
(ASET (FLOAT
MATRIX
:IF AO1L
(ASET (FLOAT
MATRIX
:IF AlO
(ASET (FLOAT
MATRIX
:IF All
(ASET (FLOAT
MATRIX
IF A20

(ASET

(CL:
(FLOAT
MATRIX
(CL:IF A21

(ASET (FLOAT
MATRIX

(ASET 1.0 MATRIX

’CL:SINGLE-FLOAT]

A00)
0 0))

AQ01)
0 1))

Al0)
10))

All)
1 1))

A20)
2 0))

A21)
2 1))
2 2)

(MAKE-HOMOGENEOUS-3-BY-3 cont.)

MATRIX) )

(cL:pEFuN MAKE-HOMOGENEOUS-3-VECTOR (sopTIONAL X Y)
(LET [(V (MAKE-VECTOR 3 :ELEMENT-TYPE ’CL:SINGLE-FLOAT]
(CL:IF X
(ASET (FLOAT X)
v 0))
(CL:IF Y
(ASET (FLOAT Y)
v 1))
(ASET 1.0 V 2)

v))

(cL:pEFUN MAKE-HOMOGENEOUS-4-BY-4 (skEvy 200 A01 A02 A03 A10 All Al2 Al3 A20 A21 A22 A23 A30 A3l A32)
(LET [ (MATRIX (CL:MAKE-ARRAY ’ (4 4)
:ELEMENT-TYPE
’CL:SINGLE-FLOAT]

(CL:IF A00

(ASET (FLOAT
MATRIX
IF A0l

(ASET

(CL:
(FLOAT
MATRIX
IF AQ2
(ASET

(CL:
(FLOAT
MATRIX
IF AO03
(ASET

(CL:
(FLOAT
MATRIX
IF AlO0
(ASET

(CL:
(FLOAT
MATRIX
IF All
(ASET

(CL:
(FLOAT
MATRIX
IF Al2
(ASET

(CL:
(FLOAT
MATRIX
IF Al3
(ASET

(CL:
(FLOAT
MATRIX
IF A20
(ASET

(CL:
(FLOAT
MATRIX
IF A21
(ASET

(CL:
(FLOAT
MATRIX
IF A22
(ASET

(CL:
(FLOAT
MATRIX
IF A23
(ASET

(CL:
(FLOAT
MATRIX
IF A30
(ASET

(CL:
(FLOAT
MATRIX
IF A31
(ASET

(CL:
(FLOAT
MATRIX
(CL:IF A32
(ASET (FLOAT
MATRIX
(ASET 1.0 MATRIX
MATRIX))

AQ0)
0 0))

AO01)
0 1))

A02)
0 2))

A03)
0 3))

Al0)
10))

All)
11))

Al2)
1 2))

Al3)
1 3))

A20)
2 0))

A21)
2 1))

A22)
2.2))

A23)
2 3))

A30)
3.0))

A31)
3 1))

A32)
3.2))
3 3)
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(cL:pEFuN MAKE-HOMOGENEOUS-4-VECTOR (sopTIONAL X Y Z)
(LET [(V (MAKE-VECTOR 4 :ELEMENT-TYPE ’CL:SINGLE-FLOAT]
(CL:IF X
(ASET (FLOAT X)
v 0))
(CL:IF Y
(ASET (FLOAT Y)
v 1))
(CL:IF Z
(ASET (FLOAT Z)
v 2))
(ASET 1.0 V 3)
v))

(cL:pEFuN MAKE-HOMOGENEOUS-N-BY-3 (N sKEY INITIAL-ELEMENT)
(LET [ (MATRIX (CL:MAKE-ARRAY (LIST N 3)
:ELEMENT-TYPE
’CL:SINGLE-FLOAT]
(CL:IF INITIAL-ELEMENT
(FILL-ARRAY MATRIX (FLOAT INITIAL-ELEMENT)))
(CL:DOTIMES (I N)
(ASET 1.0 MATRIX I 2))
MATRIX) )

(cL:pEFuN MAKE-HOMOGENEOUS-N-BY-4 (N sKEY INITIAL-ELEMENT)
(LET [ (MATRIX (CL:MAKE-ARRAY (LIST N 4)
:ELEMENT-TYPE
/CL:SINGLE-FLOAT]
(CL:IF INITIAL-ELEMENT
(FILL-ARRAY MATRIX (FLOAT INITIAL-ELEMENT)))
(CL:DOTIMES (I N)
(ASET 1.0 MATRIX I 3))
MATRIX))

(cL:pEFUN MATMULT-133 (VECTOR MATRIX &OPTIONAL RESULT)

($3TEST-ARRAY VECTOR (3))

($$TEST-ARRAY MATRIX (3 3))

(SETQ RESULT (%%INSURE-ARRAY RESULT (3)))

(CL:IF (EQ VECTOR RESULT)
(CL:ERROR "Results undefined if VECTOR reused"))

($3MATMULT-133 (%$%GET-FLOAT-ARRAY-BASE VECTOR)
($3GET-FLOAT-ARRAY-BASE MATRIX)
(%$%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

(cL:pEFUN MATMULT-144 (VECTOR MATRIX &OPTIONAL RESULT)

($STEST-ARRAY VECTOR (4))

($$TEST-ARRAY MATRIX (4 4))

(SETQ RESULT (%%INSURE-ARRAY RESULT (4)))

(CL:IF (EQ VECTOR RESULT)
(CL:ERROR "Results undefined if VECTOR reused"))

($3MATMULT-144 (%$%GET-FLOAT-ARRAY-BASE VECTOR)
($3GET-FLOAT-ARRAY-BASE MATRIX)
($%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

(cL:pEFUN MATMULT-331 (MATRIX VECTOR &OPTIONAL RESULT)

($STEST-ARRAY MATRIX (3 3))

($3TEST-ARRAY VECTOR (3))

(SETQ RESULT (%3%INSURE-ARRAY RESULT (3)))

(CL:IF (EQ MATRIX RESULT)
(CL:ERROR "Results undefined if MATRIX reused"))

($3MATMULT-331 (%$%GET-FLOAT-ARRAY-BASE MATRIX)
($3GET-FLOAT-ARRAY-BASE VECTOR)
($%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

(cL:pEFUN MATMULT-333 (MATRIX-1 MATRIX-2 &OPTIONAL RESULT)

($3TEST-ARRAY MATRIX-1 (3 3))

($$TEST-ARRAY MATRIX-2 (3 3))

(SETQ RESULT (%%INSURE-ARRAY RESULT (3 3)))

(CL:IF (EQ MATRIX-1 RESULT)
(CL:ERROR "Results undefined if MATRIX-1 reused"))

($3MATMULT-333 (%$%GET-FLOAT-ARRAY-BASE MATRIX-1)
($3GET-FLOAT-ARRAY-BASE MATRIX-2)
(%$%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

(cL:pEFUN MATMULT-441 (MATRIX VECTOR &OPTIONAL RESULT)
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$TEST-ARRAY MATRIX (4 4))

$TEST-ARRAY VECTOR (4))

SETQ RESULT (%%INSURE-ARRAY RESULT (4)))

(CL:IF (EQ MATRIX RESULT)
(CL:ERROR "Results undefined if MATRIX reused"))

($$MATMULT-441 (%%GET-FLOAT-ARRAY-BASE MATRIX)
($%$GET-FLOAT-ARRAY-BASE VECTOR)
($%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

o oo

(
(
(

(cL:pEFUN MATMULT-444 (MATRIX-1 MATRIX-2 &OPTIONAL RESULT)

($STEST-ARRAY MATRIX-1 (4 4))

($$TEST-ARRAY MATRIX-2 (4 4))

(SETQ RESULT (%%INSURE-ARRAY RESULT (4 4)))

(CL:IF (EQ MATRIX-1 RESULT)
(CL:ERROR "Results undefined if MATRIX-1 reused"))

($3MATMULT-444 (%$%GET-FLOAT-ARRAY-BASE MATRIX-1)
($3GET-FLOAT-ARRAY-BASE MATRIX-2)
($%GET-FLOAT-ARRAY-BASE RESULT) )

RESULT)

(cL:DEFUN MATMULT-N33 (MATRIX-1 MATRIX-2 &OPTIONAL RESULT)
($$TEST-ARRAY MATRIX-1 (CL:* 3))
($$TEST-ARRAY MATRIX-2 (3 3))
(SETQ RESULT ($%INSURE-ARRAY RESULT (CL:* 3)
(CL:ARRAY-DIMENSIONS MATRIX-1)))
(CL:IF (EQ MATRIX-1 RESULT)
(CL:ERROR "Results undefined if MATRIX-1 reused"))
(LET ((N (CL:ARRAY-DIMENSION MATRIX-1 0)))
(CL:IF (NOT (EQ N (CL:ARRAY-DIMENSION RESULT 0)))
(CL:ERROR "Dimensional mismatch"))
(%%MATMULT-N33 N ($%GET-FLOAT-ARRAY-BASE MATRIX-1)
($$GET-FLOAT-ARRAY-BASE MATRIX-2)
($$GET-FLOAT-ARRAY-BASE RESULT))
RESULT) )

(cL:pEFUN MATMULT-N44 (MATRIX-1 MATRIX-2 &OPTIONAL RESULT)
($$TEST-ARRAY MATRIX-1 (CL:* 4))
($%TEST-ARRAY MATRIX-2 (4 4))
(SETQ RESULT ($%INSURE-ARRAY RESULT (CL:* 4)
(CL:ARRAY-DIMENSIONS MATRIX-1)))
(CL:IF (EQ MATRIX-1 RESULT)
(CL:ERROR "Results undefined if MATRIX-1 reused"))
(LET ((N (CL:ARRAY-DIMENSION MATRIX-1 0)))
(CL:IF (NOT (EQ N (CL:ARRAY-DIMENSION RESULT 0)))
(CL:ERROR "Dimensional mismatch"))
(%%MATMULT-N44 N ($%GET-FLOAT-ARRAY-BASE MATRIX-1)
($%GET-FLOAT-ARRAY-BASE MATRIX-2)
($%GET-FLOAT-ARRAY-BASE RESULT) )
RESULT) )

(cL:perun PERSPECTIVE-4-BY-4 (px PY PZ sOPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-4-BY-4 RESULT)))
(ASET (FLOAT PX)
MATRIX 0 3)
(ASET (FLOAT PY)
MATRIX 1 3)
(ASET (FLOAT PZ)
MATRIX 2 3)
MATRIX))

(cL:pEruN PROJECT-AND-FIX-3-VECTOR (3-VECTOR sOPTIONAL 2-VECTOR)
($%TEST-ARRAY 3-VECTOR (3))
(COND
[ (NULL 2-VECTOR)
(SETQ 2-VECTOR (CL:MAKE-ARRAY ’ (2]
([NOT (TYPEP 2-VECTOR ’ (CL:ARRAY CL:* (2]
(CL:ERROR "Not a 2 vector: ~s" 2-VECTOR)))
(LET ((3-VECTOR-BASE (%%GET-FLOAT-ARRAY-BASE 3-VECTOR)) )
(CL:DOTIMES (J 2)
(ASET (UFIX (\GETBASEFLOATP 3-VECTOR-BASE (LLSH J 1)))
2-VECTOR J))
2-VECTOR) )

(cL:pEFuN PROJECT-AND-FIX-4-VECTOR (4-VECTOR sOPTIONAL 2-VECTOR)
($%TEST-ARRAY 4-VECTOR (4))
(COND
[ (NULL 2-VECTOR)
(SETQ 2-VECTOR (CL:MAKE-ARRAY ’ (2]
([NOT (TYPEP 2-VECTOR ’ (CL:ARRAY CL:* (2]
(CL:ERROR "Not a 2 vector: ~s" 2-VECTOR)))
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(LET* ((4-VECTOR-BASE (%%GET-FLOAT-ARRAY-BASE 4-VECTOR))
(DIVISOR (\GETBASEFLOATP 4-VECTOR-BASE 6)))
(DECLARE (TYPE FLOATP DIVISOR))
(CL:IF (UFEQP DIVISOR 1.0)
(CL:DOTIMES (J 2)
(ASET (UFIX (\GETBASEFLOATP 4-VECTOR-BASE (LLSH J 1)))
2—-VECTOR J))
(CL:DOTIMES (J 2)
(ASET (UFIX (FQUOTIENT (\GETBASEFLOATP 4-VECTOR-BASE (LLSH J 1))
DIVISOR))
2-VECTOR J)))
2—-VECTOR) )

(cL:pEFUN PROJECT-AND-FIX-N-BY-3 (N-3-MATRIX &OPTIONAL N-2-MATRIX)
($$TEST-ARRAY N-3-MATRIX (CL:* 3))
(COND
[ (NULL N-2-MATRIX)
(SETQ N-2-MATRIX (CL:MAKE-ARRAY (LIST (CL:ARRAY-DIMENSION N-3-MATRIX 0)
2]
([NOT (TYPEP N-2-MATRIX ’ (CL:ARRAY CL:* (CL:* 2]
(CL:ERROR "Not an N by 2 array: ~s" N-2-MATRIX)))
(LET ((N (CL:ARRAY-DIMENSION N-3-MATRIX 0)))
(CL:IF (NOT (EQ N (CL:ARRAY-DIMENSION N-2-MATRIX 0)))
(CL:ERROR "Dimensional mismatch"))
(CL:DO ((I 0 (CL:1+ I))
(N-3-BASE (%%GET-FLOAT-ARRAY-BASE N-3-MATRIX)
(\ADDBASE N-3-BASE 6)))
((EQ I N))
(CL:DOTIMES (J 2)
(ASET (UFIX (\GETBASEFLOATP N-3-BASE (LLSH J 1)))
N-2-MATRIX I J)))
N-2-MATRIX) )

(cL:pEFUN PROJECT-AND-FIX-N-BY-4 (N-4-MATRIX &OPTIONAL N-2-MATRIX)
($$TEST-ARRAY N-4-MATRIX (CL:* 4))
(COND
[ (NULL N-2-MATRIX)
(SETQ N-2-MATRIX (CL:MAKE-ARRAY (LIST (CL:ARRAY-DIMENSION N-4-MATRIX 0)
2]
([NOT (TYPEP N-2-MATRIX ’ (CL:ARRAY CL:* (CL:* 2]
(CL:ERROR "Not an N by 2 array: ~s" N-2-MATRIX)))
(LET ((N (CL:ARRAY-DIMENSION N-4-MATRIX 0)))
(CL:IF (NOT (EQ N (CL:ARRAY-DIMENSION N-2-MATRIX 0)))
(CL:ERROR "Dimensional mismatch"))
(CL:DO ((I 0 (CL:1+ I))
(N-4-BASE ($$GET-FLOAT-ARRAY-BASE N-4-MATRIX)
(\ADDBASE N-4-BASE 8)))
((EQ I N))
[LET ((DIVISOR (\GETBASEFLOATP N-4-BASE 6)))
(DECLARE (TYPE FLOATP DIVISOR))
(CL:IF (UFEQP DIVISOR 1.0)
(CL:DOTIMES (J 2)
(ASET (UFIX (\GETBASEFLOATP N-4-BASE (LLSH J 1)))
N-2-MATRIX I J))
(CL:DOTIMES (J 2)
(ASET (UFIX (FQUOTIENT (\GETBASEFLOATP N-4-BASE (LLSH J 1))
DIVISOR))
N-2-MATRIX I J)))1)
N-2-MATRIX))

(cL:pEFUN ROTATE-3-BY-3 (RADIANS sOPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-3-BY-3 RESULT))
(COSPHI (CL:COS RADIANS))
(SINPHI (CL:SIN RADIANS)))
(ASET COSPHI MATRIX 0 0)
(ASET (- SINPHI)
MATRIX 0 1)
(ASET SINPHI MATRIX 1 0)
(ASET COSPHI MATRIX 1 1)
MATRIX))

(cL:pEFuN ROTATE-4-BY-4-ABOUT-X (RADIANS §OPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-4-BY-4 RESULT))
(COSPHI (CL:COS RADIANS))
(SINPHI (CL:SIN RADIANS)))
(ASET COSPHI MATRIX 1 1)
(ASET (- SINPHI)
MATRIX 1 2)
(ASET SINPHI MATRIX 2 1)
(ASET COSPHI MATRIX 2 2)
MATRIX) )
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(cL:pEFuN ROTATE-4-BY-4-ABOUT-Y (RADIANS §OPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-4-BY-4 RESULT))
(COSPHI (CL:COS RADIANS))
(SINPHI (CL:SIN RADIANS)))
(ASET COSPHI MATRIX 0 0)
(ASET (- SINPHI)
MATRIX 2 0)
(ASET SINPHI MATRIX 0 2)
(ASET COSPHI MATRIX 2 2)
MATRIX) )

(cL:pEFuN ROTATE-4-BY-4-ABOUT-Z (RADIANS sOPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-4-BY-4 RESULT))
(COSPHI (CL:COS RADIANS))
(SINPHI (CL:SIN RADIANS)))
(ASET COSPHI MATRIX 0 0)
(ASET (- SINPHI)
MATRIX 0 1)
(ASET SINPHI MATRIX 1 0)
(ASET COSPHI MATRIX 1 1)
MATRIX) )

(cL:pEFUN SCALE-3-BY-3 (sx SY &OPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-3-BY-3 RESULT)))
(ASET (FLOAT SX)
MATRIX 0 0)
(ASET (FLOAT SY)
MATRIX 1 1)
MATRIX) )

(cL:DEFUN SCALE-4-BY-4 (sx sY sz &OPTIONAL RESULT)

(LET ((MATRIX (IDENTITY-4-BY-4 RESULT)))

(ASET (FLOAT
MATRIX
(ASET (FLOAT
MATRIX
(ASET (FLOAT
MATRIX
MATRIX) )

SX)
0 0)
SY)
11)
SZ)
2 2)

(cL:pEFUN TRANSLATE-3-BY-3 (Tx TY sOPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-3-BY-3 RESULT)))

(ASET (FLOAT
MATRIX

(ASET (FLOAT
MATRIX

MATRIX) )

TX)
2.0)
TY)
2 1)

(cL:pEFUN TRANSLATE-4-BY-4 (Tx TY TZ sOPTIONAL RESULT)
(LET ((MATRIX (IDENTITY-4-BY-4 RESULT)))

(ASET (FLOAT
MATRIX
(ASET (FLOAT
MATRIX
(ASET (FLOAT
MATRIX
MATRIX) )

;;; Compiler options

TX)
3 0)
TY)
3 1)
TZ)
3 2)

(DECLARE%: DONTEVALQRLOAD DOEVALE@GCOMPILE DONTCOPY

(DECLARE%: DOEVALE@COMPILE DONTCOPY

(LOCALVARS . T)
)
)

(PuUTPROPS MATMULT FILETYPE CL:COMPILE-FILE)

(PUTPROPS MATMULT COPYRIGHT

("Venue & Xerox Corporation" 1985 1986 1987 1990))
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—— Listed on 9-Oct-2024 02:40:23 —-

FUNCTION INDEX

DEGREES-TO-RADIANS ............... 1 MATMULT-144 ... ...ttt 3 PROJECT-AND-FIX-N-BY-3 ...........
IDENTITY-3-BY-3 ......iiiiiuennnn. 1 MATMULT=331 . .iiiiiiiiiieiinnennnn 3 PROJECT-AND-FIX-N-BY-4 ...........
IDENTITY-4-BY-4 ... ..ttt 1 MATMULT=333 ..t tiiiiiiiiiineennnn 3 ROTATE-3-BY=3 .. iitiiiiiiinnnnnn.
MAKE-HOMOGENEOUS-3-BY-3 .......... 1 MATMULT-441 . ...ttt 3 ROTATE-4-BY-4-ABOUT-X ............
MAKE-HOMOGENEOUS-3-VECTOR ........ 2 MATMULT-444 ... ..ttt 4 ROTATE-4-BY-4-ABOUT-Y ............
MAKE-HOMOGENEOUS-4-BY-4 .......... 2 MATMULT-N33 ..ttt ittt iineennnn 4 ROTATE-4-BY-4-ABOUT-Z ............
MAKE-HOMOGENEQUS-4-VECTOR ........ 3 MATMULT-N44 . ... ...t itiinnnnnnnnn 4 SCALE-3-BY-3 ..t itiinnnnnnnnnnnnn
MAKE-HOMOGENEOUS-N-BY-3 .......... 3 PERSPECTIVE-4-BY-4 ............... 4 SCALE-4-BY-4 ...ttt
MAKE-HOMOGENEOUS-N-BY-4 .......... 3 PROJECT-AND-FIX-3-VECTOR ......... 4 TRANSLATE-3-BY-3 .. ..iitiiiinnnnnn
MATMULT-133 .ttt it iieiennnnnnnn 3 PROJECT-AND-FIX-4-VECTOR ......... 4 TRANSLATE-4-BY-4 .......c.iuiuunn..
MACRO INDEX
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