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1. The transformation matrix for a translation vector ( )zyx rrr ,,r  is   ( )
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2. The transformation matrix for rotation along the y-axis is   
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3. The transformation matrix for rotation along the x-axis is  ( )
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4. The transformation matrix for rotation along the z-axis is  ( )
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6. Orientation of and effector by using sines and cosines:
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7. Orientation of and effector by using ATAN2: ( )xy x,xatan2=φ , ( )φφθ sxcxx yxz +−= ,2atan , 

( )zz zy ,2atan=ψ  
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9. Total velocity: ( ) ( )
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10. Propagation from link to link 

a) Revolute joint: 
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b) Prismatic joint:  
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