CSCI 124
Discrete Structures II: Convolution and Polynomial Multiplication

Poorvi L. Vora

Consider the multiplication of two polynomials:

and -
b(z) = Z bz
i=0
a(x)b(x) = (i aixi)(i bix') = i a;x’! ibixi = i iajbiaziﬂ
=0 i=0 j=0 i=0 j=0i=0

For example:
a(r) = 32% + 5z — 1

and
b(z) = 22% — 32+ 2

a(z)b(z) = (32 +52—1)(22%—32+2) = 322(20>—32+2)+52(22% —32+2)—1(22° —32+2) = 62 +23— 112> +132—2

In general, the coefficient of 2* in the product polynomial will consist of
Na
Cp = Z a; bk_j
=0
The convolution of two sequences a; and b; is ¢;, denoted a * b:
Ngq
C; = Z aj bi,j
=0

Find the convolution of the following sequences:

1. Find a; * b;:

0 =2 0 i<-2
g={ b 2<i<2 1 9o
' 2 2<is<d Z 0 7> 2
0 1>4 -
2. Find a; * b;:
0 < =2
0 P> 2
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3. Find a; * x; for any sequence x;



