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Representation of a Vector in Space

A vector can be represented by three coordinates of its
tail and its head. If the vector starts at point A and ends
at point B, then it can be represented by
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Specifically, if the vector starts at the origin
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In Matrix Form,

This representation can be slightly modified to also  
include a scale factor w

Representation of a Vector in Space

ISRAT JAHAN



Representation of a Vector in Space

ISRAT JAHAN

● w may be any number and, as it changes, it can  
change the overall size of the vector.
This is similar to the zooming function in computer  
graphics.
As the value of w changes, the size of the vector
changes accordingly.
If w is bigger than 1, all vector components enlarge.  
If w is smaller than 1, all vector components become  
smaller.
However, if w = 0 it becomes a direction vector.

●

●

●

●
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To fully describe a frame  
relative to another frame,  
both the location of its  
origin and the directions of  
its axes must be specified.  
If a frame is not at the  
origin (or, in fact, even if it  
is at the origin) of the  
reference frame, its  
location relative to the  
reference frame is  
described by a vector  
between the origin of the  
frame and the origin of the  
reference frame

Representation of a Frame Relative to a Fixed  

Reference Frame
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Representation of a Frame Relative to a Fixed  
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Representation of a Rigid Body
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Representation of Transformations
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A transformation may be in one of the following forms:

● A pure translation
A pure rotation about an axis

A combination of translations and/or rotations

●

●



Representation of a Pure Translation

where dx , dy , and dz are the three components of a pure translation vector d  
relative to the x-, y-, and z-axes of the reference frame. The new location of  
the frame is,
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Representation of a Pure Rotation about an Axis

Rotation along X-axis
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Representation of a Pure Rotation about an Axis

Rotation along X-axis

Similarly

ISRAT JAHAN



Example IV

ISRAT JAHAN



Example IV

ISRAT JAHAN



Representation of Combined Transformations
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Inverse of Transformation Matrices
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