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(&} Whot s EH(*]B\A,BY <

=

A £0,38) ()18 = 40,425 (67)

JQ(‘/O/ \) = (L'(/ J’“}) = X (‘f’)l) ¥ <)\JOJ”)

IR (100

= [_'P{M]& Wby 20‘\:(

CHANGES oF Basls (consued)

Polgnowio Affe renriodion LG = % P
D z‘)o\&m(‘&d\\s ir\)&% . 5 ?&\@)V\QM\G\\S g

o A(e)ree, €4 ol o\e%ree, <3
l - i -
S-dim Y -adim.
e Y
BUJ;S-‘) x, X R XS v =1, %, X5, X33
C x << x* X
[_ 1 [ O v O o 0O
£ = x|l oo 200
Bty "\ o O © 30O
CNO O o oY
g 1
swmee £ :OX £K>)33x
£ =

)22 26 =4
D'\Qeuen‘\' Voses ua\\\ %\\[Q_, J\\We(ew\' WAXTiCes.

/ _ -~ _ _ N
zéu-il, x, x-\, x*-3x , X —ng’wli

/ — ? [N kN é K.-\ N
= — — =~ .
&y L X, x =1, XT=3X S Lecanve P
The first eleven probabilists' Hermite polynomials ale
Hermite polynomials Heg(z) =1
From Wikipedia, the free encyclopedi Hey(z)==x
2
In mathematics, the Hermite poly ials are a classical orthogonal polynomial sequence. H 6-2(.1') = IB -1
The polynomials arise in: Hf?;;(.l.‘) =T — 3I2
« probability, such as the Edgeworth series; H e-l(-r ) =1 —6x A+ 3
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Hey(x) =7~ — 1
Hes(z) = A
Hey(z) = z* — 62 + 3

In mathematics, the Hermite polynomials are a classical orthogonal polynomial sequence.
The polynomials arise in:

« probability, such as the Edgeworth series;

5 3
« in combinatorics, as an example of an Appell sequence, obeying the umbral calculus; Ht’r, l: .l'} =T - 10! + 1'31‘
« in numerical analysis as Gaussian quadrature; ]ﬁ-ﬁ( {'} — rﬂ —15 I"l + 45 1-'2 — 15
« in finite element methods as shape functions for beams; 7 ¢ 5 [
He;(z)=x"' —212° + 1052" — 105z

« in physics, where they give rise to the eigenstates of the quantum harmonic oscillator;

Heg(z) = =° - 28:'? + '210.1'f — 42022 + 105
Heg(x) = 2 — 362" + 3782° — 12602° + 945z
Heyo(z) = 2'° — 452° + 6302° — 31502 + 472522 — 945

« in systems theory in connection with nonlinear operations on Gaussian noise.

| O -3 O

= x P o

e g, =% = 2
% o O +H@

e, o~

OOOO’ 0000

Qo0-" 00O~

aince  L(x* -3x) = 2xE-23 = 30GE-Y)
LU= ) = 4xE-1ax = 4(P-3x)

These atrermave rqarzsewr\\‘ohcng con NS b comy)\ﬂ—e& uaing

Ta 1f)ye -1 o )
i m’n‘@ = x[o) ©-3 ©
Bu oo \ o -
e © O 1o
LD © O o |\
1 x x* x
E‘Ae"‘h@s\,) ol O 3
O O\ O
o O O | sigee X* =2 x +1-( \

EXO\W\g\eﬁ D\-WQ(QV\\’YO\‘\’\N\ cOWN OA&D e conseced as o nap

Q b\l\\\k\f\k AA\A\( A s > (. nf\\\\nhm‘d\\& \f\ X ?

EE 441 Page 4



T et — St
&

\

S
bosis E=§ ‘) X, X"iqu, &'—!g

‘ | ? X" X X
] - X O o O since, eg.,
E’Sl & o 3 Ax?
< Q O 4 LGe) ==X
x* ) ~O [+ O x+ 3%
O R +O X!

»

basis Y =§ |, %, x"-\) X =23x, x“—(Qx"+5§

\oasis c,\«\amsz MRS | ey
X X

2-3%

EA . =\ [/ro-1 6 3
' QM—@\—\—:\S x[ O -2 O
X '\ © %
o

x>

ANO

\ é x- xd X!

g - - 1] ) Q 3
[\c&cv\\f\ﬂbm x| 1o >0
K- \ © G

x> -3X% Il ©

X‘LGX‘\-3 Q ]

e, x'= UG
o (-0
-

-)
Ooseyve: f\c)\evx*iglb.m - (E‘C\‘V‘*“*\“Q xm>

10 10103
01 01030
00 ; idBtoH= |0 0 1 0 6 |;
00 00010
00 00001

irixForm=

EE 441 Page 5
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Aw= v
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AwnaN(A) +dimR(AT) \ AR (A)+ dip N(AT)
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GRWY)
NCAD =N(W) | R(AT) = R(UT)
NCKT) = &' (N (U\TD have same dime nsvon

Rank %ullﬁb Thm,

AWV\=M

Aw= ¢

Q( A’) rawae/coloms\mce

N(AT)
Awr= M =1

dw R(AT) = dim R(A’)
A N(K) +dimR(AT) \ SR+ dimN(A) |

= Jota) dimension n = tota) dimension m

Examere . Frows in) o GrRAPH (cont.)
Theorem: For o Sro\sp\/\ G ,O\Zcf@‘fs

) W&V\\:Q'é@>= n — #w:ﬁgg/\ﬁ
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b«\t‘me&”OﬁS
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dim N(Eg ) =# connectell

cO

The Row\lyN\A\l\(B Theorem Hren l‘M}o/ffé ().
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DD
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Basis for N(EZ) - (1,),1,1,0,0,0,0,0,0,6,0 0)
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d i R(E@,—)‘ -\
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€
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Examrre: Sran Procrams”

farget vaput vectors .
t t/v\/VL}V\SeIR

o 7
\ Vo Observe: The “%8&7 <
lies v Hae spoaw o‘p X &oﬁ Hhe
2 other vecrors (Hhe W\oaor‘\ﬁv

Vv

The P&ﬁe_ff o,a Wi sibse bs ojc s'V\(u\’\' Vectors span
Prea \-W\SC‘\‘ — o. funchon’s fruth Jable (M(é)w.\@.
The vectors Boram o “span \om&mm."

]RU’:QFSCUO)O)°>
es ~ CO)\) O, O)
ea=(0,0, UQ)
€L ~ CO, O, O/ ])

-\'a@d— es—e, = Q/\J |, D, O)
= <€m"€(‘) +<€b’eo\> T (Cé"e\o>

parh T < “"—g RS

/jrw ‘oo&\/\ *prcwv\ rf o s J\Veso\wg\s O-ﬁ ‘SVO‘V‘V'"@
e H‘@d_‘
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RBut i we cut the ame\) eoer,
N b, faget es™Cr ¢' Soocm e -0y
N
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\}
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Maoce e ra\\b :
Grraph G- " ‘

n verthices
S \

@
{-

(
Question: |s Hhere o (AN Lo ¢ o s <

Ve ctor spoace R" vertex v <= eyc(o_-./’\.A.Q)
coordivate v
‘\"0\36% € = es—€er e%Q Ca V)< eu-ey

s co/\V\ed(J\

tocoet € Spar (ﬁ'ﬁ‘?&@ <t Wl

W ’ R uowvtum
F&cf\"’ - S AN pro Bmvvxg = :f%;r"r\’\l\ms

The a\ove span prograwm opves the fastest, mest space-
efficient alasrithm Lnoww for determining # r is connected
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