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Appendix C

C. Transformation Matrices

Transformation commands create the following matrices.

C.1 Translation

C.2 Scaling and Mirroring

Translate Tx Ty Tz, ,( )

1 0 0 0

0 1 0 0

0 0 1 0

Tx Ty Tz 1

=

Scale Sx Sy Sz, ,( )

Sx 0 0 0

0 Sy 0 0

0 0 Sz 0

0 0 0 1

=
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C.3 Rotation

Rotx θ( )

1 0 0 0

0 θcos θsin 0

0 θsin– θcos 0

0 0 0 1

=

Roty θ( )

θcos 0 θsin– 0

0 1 0 0

θsin 0 θcos 0

0 0 0 1

=

Rotz θ( )

θcos θsin 0 0

θsin– θcos 0 0

0 0 1 0

0 0 0 1

=
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C.4 Viewing Transformations

Polarview dist azim inc twist, , ,( ) Rotz azim–( ) Rotx inc–( ) Rotz twist–( ) Trans 0.0 0.0 dist–, ,( )⋅ ⋅ ⋅=
lookat vx vy vz px py pz twist, , , , , ,( ) trans vx– vy– vz–, ,( ) roty θ( ) rotx ϕ( ) rotz twist–( )⋅ ⋅ ⋅=

θsin
px vx–

px vx–( ) 2 pz vz–( ) 2+
------------------------------------------------------------=

θcos
vz pz–

px vx–( ) 2 pz vz–( ) 2+
------------------------------------------------------------=

ϕsin
vy py–

px vx–( ) 2 py vy–( ) 2 pz vz–( ) 2+ +
-------------------------------------------------------------------------------------------=

ϕcos
px vx–( ) 2 pz vz–( ) 2+

px vx–( ) 2 py vy–( ) 2 pz vz–( ) 2+ +
-------------------------------------------------------------------------------------------=
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C.5 Perspective Transformations

perspective fov aspect near far, , ,( )

fov
20
-------- 

 cot

aspect
----------------------- 0 0 0

0
fov
20
-------- 

 cot 0 0

0 0 far near+
far near–
-----------------------– 1–

0 0 2 far near⋅ ⋅
far near–

-----------------------------– 0

=

window left right bottom top near far, , , , ,( )

2 near⋅
right left–
------------------------- 0 0 0

0
2 near⋅

top bottom–
------------------------------ 0 0

right left+
right left–
------------------------- top bottom+

top bottom–
------------------------------- far near+

far near–
-----------------------– 1–

0 0 2 far near⋅ ⋅
far near–

-----------------------------– 0

=



Graphics Library Programming Guide C-5

C.6 Orthographic Transformations

ortho left right bottom top near far, , , , ,( )

2
right left–
------------------------- 0 0 0

0
2

top bottom–
------------------------------ 0 0

0 0 2
far near–
-----------------------– 0

right left+
right left–
-------------------------– top bottom+

top bottom–
-------------------------------– far near+

far near–
-----------------------– 1

=

ortho2 left right bottom top, , ,( )

2
right left–
------------------------- 0 0 0

0
2

top bottom–
------------------------------ 0 0

0 0 1– 0

right left+
right left–
-------------------------– top bottom+

top bottom–
-------------------------------– 0 1

=
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