
73БГУ – столетняя история успеха

Теоретические основы информатики 
Theoretical Foundations of Computer Science

Red (auxiliary) lines show the location of the original control points P2 and P3.
It is necessary to find the location of the anchor and control points of the two resulting Bezier curve seg-

ments. These segments, each of which is a cubic Bezier curve, will be denoted as B1 and B2. 
Let segment B1 be defined by points P x y11 11 11, ,( )  P x y12 12 12, ,( )  P x y13 13 13, ,( )  P x y14 14 14, ,( )  and segment B2 

be defined by points P x y21 21 21, ,( )  P x y22 22 22, ,( )  P x y23 23 23, ,( )  P x y24 24 24, .( )  Obviously, the starting point of the 

first curve segment P x y11 11 11, ,( )  is the same as the starting point of the entire curve P x y1 1 1, ,( )  the ending point 
of the first curve segment P x y14 14 14, ,( )  and the starting point of the second curve segment P x y21 21 21, ,( )  coin-
cide with the dividing point of the curve P x y, .( )  The ending point of the second curve segment P x y24 24 24, ,( )  
coincides with the ending point of the original curve P x y4 4 4, .( )  

The split ratio t( ) of the Bezier curve is preserved for the lines connecting the anchor and control points. 
De Casteljau’s method is to recursively divide such segments in the original ratio. The segment P1 P2 is divided 
at the ratio t, just like segments P3 P4 and P2 P3. Figure 5, а, shows points separating the segments P1 P2, P3 P4 and 
P2 P3 at the t ratio. Then the obtained segments are divided recursively in the same ratio, and the resulting line 
passes through the separation point P, as shown at fig. 5, b.

The intersection points of the line segments become new control points. Thus, we get two Bezier curves: 
B1 и B2, as indicated at fig. 6.

The coordinates of the starting, ending, and anchor points of the two curve segments can be calculated from 
the ratio (3). Let us denote as follows:
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From the ratio (3) we obtain the coordinates of the point P x y, :( )
 x = x1t1 + x2 t2 + x3 t3 + x4 t4, y = y1t1 + y2 t2 +  y3 t3 +  y4 t4. (4)

Fig. 4. An original Bezier curve B and intended dividing point P

Fig. 5. A subdividing of a cubic Bezier curve using the de Casteljau’s method


