








Answer 2a) 
 
For (L,a,b) = (100, a, 0) then it must be that Y=Y0 and Z=Z0. So the color’s (X,Y,Z) 
components must be given by (X,Y,Z) = (X0, Y0, Z0) + (X, 0, 0) for some value of X. 
This means that the chromaticity of the color (X,Y,Z) must fall on a line connecting 
W = (X0, Y0, Z0) and X = (X, 0, 0) where W is the white point of the L,a,b transform 
and X is the imaginary primary for the X component of the (X,Y,Z) coordinate 
system.  
 
This line between W and X is illustrated in the figure below. The resulting color is 
can then be expressed as Color = W + α X where α  is a constant. When a=0, then 
Color = W, and it must be that α=0.  When a>0, then Color = W+ α X, where α>0; and 
when a<0, then Color = W+ α X, where α<0.   The largest value of a that results in a 
real color is indicated by the point R on the diagram, and the smallest value of a that 
results in a real color is indicated by the point G on the diagram.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Line corresponding to L=100, b=0. 
 
 
For (L,a,b) = (100, 0, b) the situation is similar, as illustrated in Figure 3. In this case, 
the chromaticity of the color (X,Y,Z) must fall on a line connecting W = (X0, Y0, Z0) 
and Z = (0, 0, Z) where W is the white point of the L,a,b transform and Z is the 
imaginary primary for the Z component of the (X,Y,Z) coordinate system.  
 
This line between W and Z is illustrated in the Figure 3. The resulting color can then 
be expressed as Color = W + β Z where β  is a constant. When b=0, then Color = W, 
and it must be that β=0.  When b<0, then Color = W+ β Z, where β>0; and when b>0, 
then Color = W+ βZ, where β<0.   The largest value of b that results in a real color is 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indicated by the point Y on the diagram, and the smallest value of b that results in a 
real color is indicated by the point B on the diagram.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – Line corresponding to L=100, a=0. 
 
 
Referring to Figure 2, we can see that R, G, B, and Y correspond to the actual colors of red, 
green, blue, and yellow. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 – Colors of chromaticity diagram. 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