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Topics: FFT, Curaphs

FFT
pdymemiol revew :
A ways W &.5«{11 N pdynomial with O(n) parametes :

Coeﬁicimﬁf;‘i_—"ﬂ’ poirts < ToKes linear time o multiply

frrterpolaction two polynomials (nice!)
Tdea : given Coefficients of two polynomials , I will
@ tomslate o poits by exaluction [0(%) |22 oo stows
@ mukkiply the valuts 6(n)

® tronslate bark B Copfficients by interportion
(om we do betkes ?
Try Duide-ond- Conquer =
FET: o fast way th evaluatr pdgromials
Tdea : We're free to hoose which Points we're evaluoting the pduvonual
0L , SO We're Qoing to Choose these Points wisely $o that we can wie
Divide - 0nd  Congquer .
We (on evaluatr degeep £0-1 pdynemial A (x) ok
£k o XD
by Osplit A o even power terms  Ae(x)
0N odd power terms Ao (x)
@ Evalwate  Ae () and Ao(2*)
3 foreath ¢,
A () = A (™ + 2 Ao (?)
A (-20) = Ae (?) - 1 Ao (6P
Runtime : T(n) = 2T (") + O(n)
= T(n) = O(nlegn)
However, 4his 0.SSumes that 0t the next |evel,
. P Y x'}:, have 1o be plus- minus paurs ...
s okua ' We can wl complex numbers
Nekice  for example we want ™ chosse 8 points So that
theyre oo of 282 )
(Theyre plus-minus pair sine 28 = (-2)¢)
Then, at the next level , our poins wou\d ke rocts of %¥=|
o thoy’'l srill be plus- minus padrs . (Yayyy!!)




function FFT(A,w):
A: Coefficients tepresenttion of & pdlynomial A(x)
w: N™M root &f unity
i W= et AQ)
sput A into Ae. Ao
Ve = FFT(Ae, W) evoluake Ae and store Nalues w \e
Ae= FET (Ao, w”) evaliats Ao ond store valuas vin Vo
fr 3=0 o Nn-t:
Compute A(wi) = Vc[.j]  wd Vo[i]
rewrn Alw®) , ..., Alw™")
FFT v monx ¢

Al l' l:l U\:a w:"l ] -::’W
A(X.H) ‘ I" w"" e ..Nm:xv“‘ | LQ,.-. \
vodues B S AR SR coeffiients

valuss = FFT ( coefficients, w)

Dot forgek pur orginad mot{ughun 45 mukiplying To pdynomials,
o Wwe Sl need o Convert the Poin® hatk to Ceeffitents
coefficients = & FFT (values , w™)



Cueaphs
precedure DFS (G) :
for ok ve V:
vidvied V) = False
foral veV:
" 0ot yigited (0):
explore (G, V)

pro cedure explore ( G,v):

vistted (v) = frug
previset (v) deperds on Your fosk  —> e.9. find (onneded (omponents

for eath (wiwye E - pre/ Post Grderingss
i§ net visited (@) ¢ explore (G,u)

postvisit (V) depents on your fosk

o runtima : O(1EI+)vI)

using pre/post ordering To determine edge fype :

fredge (u,v):
D Tree / Forword  won sk the entie time «hen v on STack

L C 1 3 Back \ on Sk the entire e when U 6n staek
L S E ] Cross  \y get exploved first

DAG,
DAG

%
|linearitable /=, ""e!ﬂ*
lineon e o DAG : using deCreasing post order

SCC
mehivation* Wiy ifo grapn it o DAG?
0N ditected raph ts a. DAG of Gs SCC




