
NORSALGORITHMS (2025-01-13147
polynomials
f(x) = an +a,x + ...+a,x aEIR

DEF
-

if a to then deg(f) = n
-

deg(f) = mexhila: #03
-

dg(0 = ?
zen polynomial :
all coeffs O
-

deg (f· g) = deff + degg
· deg(f +q) = max (degf, degg)

↑
FALSE

f 9 f+q
counterexample : x + 1, - x 1

↑

-

deg : 1 1 u
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f(x)= ao+ a ,x + .. . +anx ⑫2

f has dy =p > all
Coeff's are
zere

except do
-

I
. Go #O and (Fizl)(a:=0)

M#
is

aconstant
to
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↳3
des (f.g) = degftdegg

~(f+g) = max(defdegg)
ki= def (0) := ?

deg (0) = degf dyl
O

take fidegf =T

k = k +7 =k

k = 10 only candiates
-

Pick ) < degf +dy (f) =2dyt
~

O =degf
: only reasonable convention is

Fog(d)=- o
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44
#N = 51 , 2 ,

3, ...3

No = 503vI= So, 12, ....
nonnegative integer

Apotyf)/degfNo vE-04)

Model:
arithmetic with reals

Let of adding/subtracting reals O
multiplying reals ↓

-

cost (fig) = (n+ 12
deff = de = n

(a0 +a, x + - + anxh)(bo +b,x+...-+bxY)
-

-

2 quadratic in uN> (n+ 1)~n2 CAN WE DO BETTER?
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p5W
identify an object
out of a set of N objects
by Y/N questions
-

·M
-

N

k questionsG ↓& 2 answer sequences
k

-

↓S pigeon hole

k principle
N =2

k I log ,N
informationtheory

.. /log, NT lower bound
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try recursion

dy(f) := 2"-1 n :=2: # efficien
⑯to

-

for convenience: degf = n+ !

fi t 2b-1f ----X
23-1 = # coeff's

def , =2 =deffz

f = f , + +2 - x

g
= g , + 92

. x
*

- g = fig . + (fightfigi)
x* +Fagex
- -

-

complexity T(r) : multipl
-

two poly's of def a- 1
will be justified#4 Tlet Y later

look for asol.the form of Tul=n
-
= 4.(z) 2= 4 ↳N

still quadratic
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KARATSUBA algorithm : ↳T

T(u) = 3 . T()
&

we can do by
3 instances of -size problem

recursively
compute

fig, , figu 1 (fifz)(g: g2)
=Fig, - (8,32+fugiltfig
z 2

-

2 -

n
= 3(z)

22 = 3 clog,3 ~1.58 -
11

"DIVIDE AND CONQUER
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