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Divide-&-Conquer for single evaluation
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Eval(P(), x, n) : input a degree-(n-1) polynomial P() and a number x. Computes P(x)

Recursive algorithm for Eval()? Complexity of approach ?
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Eval(P(), x, n) : input a degree-(n-1) polynomial P() ancxa number x. Computes P(x)
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Recursive algorithm for Eval()? Complexity of approach ?
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Eval(P(), X, n) : input a degree-(n-1) polynomial P() and a number x. Computes P(x)

Recursive algorithm for Eval()? Complexity of approach ?
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Input: coefficients of a degree-15 polynomial A, (x) : [a, a; .. a,] = 2%
DFT of A of order k : DFT,(A, ) = [A, (1) A (w) A (w?) .. A (W) ] W
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DFT of A : DFT of order deg(A)+1

Q: How to obtain DFT.(A,)) from Agwm D‘Fg (]m _ L Q-3 A = 3/ 1

DFT is a fingerprint of polynomial A(x)

Q: How to obtain A, from DFT@fﬁl ) W}oo%@r\
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Complexity analysis:
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FFT algorithm for DFT

Algorithm FFT,((ag,y-..,a, 1)) D?Tw ( Mﬁ%% @ Complexity ?

1. if n =1 then return (ay)

2. else

3. Wy — e2™i/n

w1

even even

(0" <) Yoram1) & FFT,/»({ap,a2,---y3n—2))

<ygdd1--.vYﬁ?g—l> F_'l:b"rnf2(<al)a3‘““an_l>)

for k +— 0ton/2—1do

+ w yfjdd

even

Yk & Y

even odd
Yk4n/2 & Y — WY
w — ww,

return(YOv cee Yn—l)




Linear Algebraic form of Discrete Fourier Transform
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Inverse DFT ?

e Is DFT invertible ?
e If yes, how to invert ¢
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