(Foveiee) ANRLNSIC OF Boplean FONONONL

Main e

- ﬁrnalgs’\‘f 9& Boo Loan Funcione 193, anm, O’ Domd)
- Lt 3 ¢ KgaMks Cg W’l’ootku"

Boolean munct pp, ! ]ﬁ: '{0/ 11" 10,17

Man W, ' v,
mmm 0@1 .'Caﬂmﬂ.{ 4 Pouriev a5 o
- Quaunkum @ i

- %mmw'mﬁ%w% (Modunte €)

- lswuing Hu

—  Haydrus imatsn. (Medwie &

_ Pgwdof@mdiv%n nﬁsmxumw £) ’

— Roundow, G voph
= Joc/al W(‘ﬁ W obec .- - -

Notations (flegible)
% ofp,th”/'fo(@l 1Y ov 2 ’f’l}"'i\?{ﬂ-’? {4,127
d )

domasn: & wih =  Jomain: fr T1e®
= Xoe operilion — with X on
meamh (ultipy
<MW‘VMUAA9

T AN e X - a

P B g £17

@_oa/ﬁ: ook a4 da‘ﬁw epryventation 8 a bolea
hundioa | thot Wlips  anolyze it




Walgh /Hmmm bousier Transform

CmeLpola;t«n bovkan fp $ with a polynomiald)
v auakio)

Repraventcdion —> “Tognomial

(MLivagiols)
Reeapls T DET ot clo, m oduaLion
P(QCWQ Wwese  Sools ¥

ANVaIU oL WMLM% M% we g@k

Now, We have Qualuotion pounts b ke {13
ourd. T polynomial 1 ’M(,{,wvmaiz

EXAMPLG § [NTELPOLATNG MATPEZ\TY FONCTION

J. Maf, - 121y — {+173

Yuth fasle Leprentatien (oo %Zz)
E R ey = 1))
T({l j ;nf :,j o SRy 4D
R 5 oE CH*"')
— - —

SRR BN B L= aan A
B Mbw in b

Now, we w - [
O‘gm Vaw O Pdgnm’maﬂ Hak mi—&pola:tu thehs

ng n “mohwﬁv v PO(% noww‘aw)

WM;S) 2 i polynemial | Find an Sndicatern
Xz (o) T normal o2k Veeapy .




e qor each Vet (7,9,%)  nd  polynowial
Pi)ﬁﬁ%} (=4 i 4 lég N = Cf% L;j ng_d

®) / M%z{;cf/)jv)g) qindm@r’p_dg

= ’ o Jood (F )7, £
M%LX} @j/%e}\/ ‘P)ﬂ)%(q) &’ /j )

) ‘lno&‘%mf_ Hiw €
gx, (%]f T % Mﬂd 2, ﬂ‘iJ> E‘)
wa‘MWW'g Cue

¢ = (Lt P-1 , .

P = (21 P(8 T ()

Noto y §
o = A1 o _ e
Ffi,J,r_(f/J,@ (ﬁkl/z)CZ*é)(JlﬂL %> (=1
LX¥ (200},6)  aher (y=-D) @ =) or (b
) "’/>> (éMLO CQ% -FWC Hwven Feeyws MQW fvduet-
V4
C-¢ - PE)‘JO)}Z«VL) = O

o o sim(»”ﬁa) [v\ad‘g(q); L7+ L% L T LA
How much Yme ohd it +ake 4o Compure i
poYnomual 2
U N2 o i I fabe dus O(N®) bg
akpove Mebod o qer poyromial for S,
Q&?nfla»r@ loat doo, gup woitt 22 how 1o ols Hius
N Tows O leg V)

Paackty  Exercice - v immpolat‘n(g{r Mag, (%) whach)
oM UL ANQE LT M) ofz bits (ih =1 notation)



0%/@17\-0!/) /Mgz

D Sha O indicator pelynomiats ase  “MUBLlinta!
wanlvy Har highest power|dégres j [
CHO KPZ/ xf?) OLC'-’) ) e PO%jn'UWM
o dling @ bl

any Re U A
Mrauvd by
() Wu wtepolios prows also works ff you take
oodoman & & e £ {+, A= R

Wemm 14 Fovree ExesngloN OF ,g

f Buay dunction £ (-, 13" = R an kg unf
,@géjﬁm.@? s a Mudiluwas Polgnf)(m‘a,ﬁ Coi,ez,{ D

Meaiing ceefficionts
\iif%)—’ P, 2y - -, 20) n R
A\ V\ nomiad,
=2 £08) g (C;vﬁurggn;mg o
@mﬁ Sy S £TnT

Setn| 1728
___;—_F_ﬁ; "

owcier coeffici £
1 ngf

on S, (¢
That mononuwal & s Tl %
. = 2y =

Arotel -y =TT < it A)
(s, {41, ) ey
% sy e “oaihy” %{ %;p@ 9w ?awd
W?{MOA@ @l ase4) n €
(504 “domawn {o,(y" Pl XOR of s bity)
How wany iffsenk B8 § A




Why o iy repraetation (m?q:uz? ThinkL prove

Toiwiffon:  domluations in m*wmwz% \0 = 4"
#Pourior it e expantion < Q"

Euange . Mgy Funtion
~

r@gma):é , g, ({2)=1 , i, (125)- 1

faf, (£4,59)- L m’%s(g):@mawmom 14

g hd&

. - _ 2
T SEESRRTIMRE s

Wnat ‘t{ e foncson LN =R 7
fon t)= 2 FE&Y X (W) where newo
1P
c (-
/Ag(ﬂ) fg D

Brodusbiony  qrepldors  fousae”
aqﬁ funchon f ¢ evaluasor coelhciens
Anadogeus to whoy~

We d?d last +ve (DFT)

Admilar 4o lagr «J»t//m/ gaﬁ @q‘ma/) -{l(@n/—?[ﬁ

= L iy = Pie) gl
Guen: ')Séfrﬁ% ) Kol

Wit & fuo en/pluoion  (epreotniation @,l[g




o) [yt d Rgfod Kgte] [ I

0( -] 0

| o 143
= X AW

49 O - | ey

“E"%" D] o) ?fmw-- ) )| |4 -%m)
n — ? 1 .
o bl Walch- Uadavaud : =X
Founier Transform

Tis Mai0 Cated Uodoway) madi. | dwoted baq

H;n wih  Xthgow £ St wf. = TTCD

s oy fo see how Hu Qoofcz &w
Slaple. N= &
% qr? {19 Tzzf (),Zﬁ

H’&w Hg © 00 \+t tl #+l #I

ol |+ -1+ -~
1o ¢! I =1 -l
[/ _]/f -1 —) +1

/{\
rm/mw
MY wY

e Hadpmand matiew howe SWI%LV;f umzzau/
QM mwa (hay much Sunpler Yegurdive

H’ (4’{ 4—/
_,AM ‘U Odop DFT




Upn < ®- --®H Exercite
s 0 s
Kmmduw
For L80mple
,gf M@= [TTH +H
ve it £l H, A He
= /41 H o+ N\ = HAr
(—H -+ A

+ + -1 -
+ ~ — +H

"Cagt waleh-Hadanard Tranterm!  (Smiler b FFT)
1 a divide & conquor A9rithw dhat  oMptty
T o o .
i Qé in Tows ofn /lglv) opelitns
(Mune, N=&"
bay /
MQ%'C{W
Smilan 4o PP, S popotict, we have

Propogition : Tnnex Poduc of fwo Usfinet columne o Ky
Nz fwo same  olwmw B W,

Cpvoof on g page )

LKy oA wihy mamx [ 8 Sk @ ofaler

w " Ma @ ardleson) ; it pthou
Veckyr QUA@?U/D

LH{Hy =T (1 amg )

N A T

o.e_.H = ., H
N o



L, T i - .
Wo;/lu symmetie (oo Wy =Hy (Emaw pove {+)
80(/, i [\//l/
|ﬂl’&1’ﬁﬂhﬂ” oluation
8Wr,now @D) el o formuta dor e Sourter Cofe

____________________________________

1y- i) %)
S T T 0 )

N ¢é(F” ! 12
= ( (%) l ckalion 6

XN% [ fex)- %] i ﬁég’%w bov

Sl | pioced woiformiy

| \ar random from (€

_________________
------------------

Yeoor OF Prorocinon @A)

dusk o C2T cofummne = = Xoln) X (1)
%‘”fg mif F o zc(F”/Xg 99

N/ = - e R)

- N E n[f)fs 00 - % ()]
é € [TLG T e ]

- B, [] 0

ANt
WS \GT

Py é Z"T H)’h] ,,@

. 0 @Sm o m(r" PeSaT
o) C/tﬂg = (Y2 ¢

Uoe =T e>aaT=¢ 2~ [ (07=2

= Innen producy &F Came Cofummg = 9"

0




% Ay ba ,de{w\dlmq, (0 p\‘cking each ¥ mndomla)

O =" T E [0¥]

TESAT X y
= 9" TXez 4 O WPz
=d ET(:[XIM (J[ =t i) é 1 wp ‘/%
= 0

Da% Nisy on/ Nptatitn

Thnee poduck L0, 7 om bouns ATone
4,4 {jﬁni\ﬁ"%uré U di«f\fed aj%)&w

D= g 2 H0G E T0g0]
Wit WL proved  aboe i¢; L%, % /- il =T
O if 2T

ke n M voration | g fousior coefreions are:
\CCQ)’ <10) (XS7

@wqugﬁ wﬁmw w@(ﬁumg feh zw/vmé (Vafww
For_Bamp Mcp) L1 = <t g

H W%W
aoe uw e epinho %vu s

W Gyt valiug QF Roolaams funtmn £




Tt Tuwom = 2 12, +0" e
e 8B L0 - Z (0"

[ (FWLIM@ ﬁ%mw L4, T

(f,97 - Beg).
fugr= B [H0 g0l 2 F) 40

+ (Vfroofg oy @U/Ylple
d92= < zm)xg , 24 %)

;” -t j) 2B 57

MASUR i T S ?CQ 869 C% me'@A)
oV Ymorv

é (how Similar Wmd arv)
&

N\
V/

iqﬂ f% { A {1 (eolean-vaiua)
ql 47 < X% T 400 %Cx?j
){200 (X)= fzi ;CF ({%g
-81f9-400]-F Ipefp
pecfoatty. 42 > 2 Py’ 1

geint
Next Ceagss Some woll appleation




EXtea Noted Cmg LivEpe ALGEBRA Vle)

V= {‘g Q {1, 13 4(2:&( «Formﬁ a veckor Gpae
Oviz, R, With He 4o oprwatiovy :
4%% A fien fwo tons | (-2

[+ - %(mgcxg A ><C°(4 1y

&t—? Lalar muldgplication by A¢ R
@-f)cr= o 4O ¥ xe fA, 1y"
Oumongiom o V= &
N
. . D (
what Jourier U pangion Sayc ¢ Sczzéfg Q) Ke
Aﬁsﬁﬁg: g¢ Zrﬂ} e a Sif)awmn g@P'?%y V. Mewoves
iFhay &" (=dumV) pm% ﬁu/\d)w
2 2 wJ@ lcmd for v,
Uenet, e uniquenes of Bhe founiar apansion]
Now +he dz«ﬁmhcm ey produck on V' & as bepre
(Wit wﬂm@ % n)%l P bé:fo*

<8 i

foi) ge) - E RELCN

h lé{—l ]j"‘
OWMVYLOVL netotion .

L w{ Il = &eF> & Ul - Hwoo/q/e
-NoY

/lr/norm

Vopition®# = fo & an erthonarmal bauis




