
Divide and Conquer (contd.)









Evaluating polynomial: Estrin’s scheme

Take Pn(x) to mean the nth order polynomial of the form: Pn(x) = C0 + C1x + C2x
2 + C3x

3 + ⋯ + Cnx
n

Written with Estrin's scheme we have:

P3(x) = (C0 + C1x) + (C2 + C3x) x2

P4(x) = (C0 + C1x) + (C2 + C3x) x2 + C4x
4

P5(x) = (C0 + C1x) + (C2 + C3x) x2 + (C4 + C5x) x4

P6(x) = (C0 + C1x) + (C2 + C3x) x2 + ((C4 + C5x) + C6x
2)x4

In full detail, consider the evaluation of P15(x):

Inputs: x, C0, C1, C2, C3, C4, C5 C6, C7, C8, C9 C10, C11, C12, C13 C14, C15

Step 1: x2, C0+C1x, C2+C3x, C4+C5x, C6+C7x, C8+C9x, C10+C11x, C12+C13x, C14+C15x

Step 2: x4, (C0+C1x) + (C2+C3x)x2, (C4+C5x) + (C6+C7x)x2, (C8+C9x) + (C10+C11x)x2, (C12+C13x) + (C14+C15x)x2

Step 3: x8, ((C0+C1x) + (C2+C3x)x2) + ((C4+C5x) + (C6+C7x)x2)x4, ((C8+C9x) + (C10+C11x)x2) + ((C12+C13x) + (C14+C15x)x2)x4

Step 4: (((C0+C1x) + (C2+C3x)x2) + ((C4+C5x) + (C6+C7x)x2)x4) + (((C8+C9x) + (C10+C11x)x2) + ((C12+C13x) + (C14+C15x)x2)x4)x8




