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PR ), b (0, ey (x), . e (%) of degiee M nud) that
FT (L}/M (X) E XZ/Z) = Q’/),( I}’L (X) 6'X22 FTLEV’:/Z'"EI%/S

HERMITE POLYNOHALS

T WW& to pove abw that theye QWWMWW
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Ofd;\w%omw /poéuﬂﬂmm
P () =Cop X +1- ¥ Cax +Co (W:%W%ioﬁongw
Givem, [ov; b] (ahw [0;400), 0o (-00;+®@)) and a

W@%t (i.e. a fumcion Ww(x)yo for X€[a;b]) we have

o rtatwe producs (1,8) = §° J0x) Goo Wi dx; we abo
hovee m/’mmuﬁlaﬂaj,‘\ wngue  nequime Of  polynomals of
deapee M =0,4,2,3, . nuch that i ar am nthogonal mpdem,

( ] - 0 if MEm
Le. m, P ) = n () W(x) dx = z |
P ) = Iy, Pt 00 W09 d C!lmz%’”:m

Depending, on the woght choie we gt differmt sotutiony.

—

cone M4 Legpndw Polynonuale - [oyb]= [ 4,4] W(x)=4 Yxe[1
owt nuagpy product i (f,y) - 5_:£(x)% dx . Theyy ane:

& 2l 2 o o g ) N . .
/Fo(x)"f, 1740()’)(/ 'PZ(X) -ZX -—Z i fg(x)'gxg’gx,

= §£X4—£x2+5

/F40<) W 4 8
(e hoyen, wdh 4 WW?} That Hw?/ ma/e O}Cw/&?lﬁﬂ)’lx
ame [-1;4] )

< A 3
Lof‘? che okt O%M%maw‘é, v one e (lefg):j_4(§jz—%)/§x,§ )dx
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(%2, %) -f: (%XZ- ) “dvso

Thoe au Fowmw/ ]gu)b/,m the interval ﬂw% act, “HwZ/
oy amidatingy  aing & wvme (orullabion  comalotion tlped...)
See Pgune 3.4, page 47 off the book.

To obtawm ©O. P. We couwtd /Obﬂ’&j/ the Gram - Schomid?
o?:ﬁhocymaimm To the HGUINL o@ Powenr 1,x, x5 X%, .

((N-B. thee polynomiat wu Cuneonty Mp%% bat Jihug,

o not othegonat wont. (£0g) -{4 £ %) dx )

Thow ae mow eflicuat methody To obtiin the samy -
It @n be proven That P (%) 7 2””/1 . (X Z'w

r AT X
i ' (Racbrigusr )
g m%wm’t (ompucte. diectly the m-th, duiivatise.
P,o9=4  From e fowmales (x) (Roduigeer)

Pao = = d—(xz“4):%2><=>< v

2147 dx

Z

4 ¢ 2 A0+ 2 - 2 "
g 222! sz (=3 dx? (xt- 264 4)= §(4>< '4)() i

= % (/(ZXZ‘A;) = ;—XZ— v

4
g
Theoun. (Mo procf wm thiy cwne)

~ 3t
(R) [m,0aHem=1)p 09+(n-1) £ 09 =0] (="

cff’ec‘w&/ e of Theoum, * AWMWWOJZ 0. P. QOW
a 3tumy o (O\\\O)

Flwm (Z@ ;cg we Umow the fmxyﬁ Two ey 770 (X) =1 1;4 (x) =X
Thon rewn sy, We DnpActe P20, #5 (x), -
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L 6%0&1&}{[ \DO &Wwﬁ,{)w/y

Rodvgusr oy, ()= 2 — 8 (2 g m
2"md dx™
Pox) = 1
}FA(X); __;f_- —d——(XZ"/():X
2 dy
Paby= 4 _oli(xa,,)z:j_,ﬂlz(xu).zxj:
2%2"  dx? g dX
- S D] = ATaeg ] = 2y 4
Z z
>
Pz (x) = o’ (x2- 1) 4 [3(x2-4)2.2)(]:
2 3‘ dx T 8.6 b
(x*+1-2x2) 6x
_ 44 (3054 +6 - 26x%) = (6x% + 6x~12x3
48 dx |
. A (frox? -%¥2x) = 2 x3- 2x
48( g ) 72" 1
i 4 dg T 3| -
/f4(X): d (XZ-4)4 _ _/_{/ E—; 18)( (sz4>]
244l dx4 384 OX

-4 [8{X2-4)g+8x-3(><2-<)'2"]:

48 x2 (xZ4)"

e e 3‘3—’— [ 24 (x% 0% 2x + 36X (X2 4)°+ 48x° Y1) 2x |~
194 X (X% 4) “4492x 3 (x 2- 4)

1t

384
y
T N—

IA/IA/Z

lA/l7

- [ 444 (x%4) % 449x- 2(x%1) 2X+ BFex (x L4)+
+192x * .zx]—

= — | 444x4 +4494 - 288x %24 T¥6 XA~ s 7extH576x -t 36x +384x4]
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3 tewn rRuVslen

m b (X)- X (20 OHm-)p (V=0
Pop)=t  Pal)=X

zZ p, - X(2-2-4) X+(@-4)1=0

242 = BRI 1 102;.3_2_&2—%
34, - x(6 -4)éx% —2-) +(§~4) X =0
S p, = %xz_gx_zx - ,;?X?_%X
Ta= %X;’éx
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Exeviine : compute the Pt 506 (0 %) Le%mm FOWM
both with Rodviguer Foumuta, omd the (%) mecouion Com partindy
eflicuncy.
A it detown okouwt newmive mebhod : fou exampds
Fuoomacce Numbovy Co,Cq,Cq,Cs, -
Co=Cs=4 .amd Cn=Cm-1+ Cpy-2
Coz fH =2 [ C3=244=2 | Q4= ..
execng | ebhwy o gour owm (etler) 0 c!hea)ﬁfmg, (Googee)
find @ doedt clowd,  fowmdn, farthe n-th
Flbonacer Nymper Cm ( hinit: ity the Gmear
Comb oo Df- Two ex FWW onit /wmea/}m% 10~
awds T Gthe, ove deovaringy Yo o) (huit: Gololn Batio)
Somatimer (but ot alWayy) it ar powikde , it am the cane of
Fibovact , To obtam g “doxd fiomw)@a/\\ ,?/zom/ the  Mecumme
dﬁpw;mw.

G 2 Chibydhell Pobyporiaty Ty, (x)  orthegomal teptom o

—

/fowmm@, o (474) with the \x/au%ﬁt

Y, lfo, |
T e l , 'P

(F%) =8 Jo9509

AR (%)
VA-x2
To (x)=1 T X=X T (x)= Zx4-4
TB(X) =5 4)(;-— 2 X T4(x):: 8X4_8)<1+4 Tg(X) 3

Fuouit oathod, Yo ompute thee polynonialy wr Gram - Schwmide
afply T 4%, X2 x3 ... wrt. (%%
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2 puathod, | Topes (x) -2 T 00+ T, (0 =0

T -2x T,00+To(x)=0
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Jmf )

Theowm “doxed, gowm@a/\\ J&n C@waﬁdmgﬁ FOWOmlal’/,y
Tm (X)= Coy (m WwO¥X ) =...=
= Xm/—(?f)xm'-z(4')(2)"!’(2/&))(%‘4(4—)(2) L

G 2+ Howmite  Folynomtads  (amd, Hownite Fmdzm)
Commier the antorval (~@;+®)= R wgse X’

(%,9) :f_:'ygm Gy 7 dx

We gt Hommite Polynomiaty H.,, (x)

Hm/ﬂ (X) - 2X H,,% X)tZm H%_4

RO&LW : Hm/(x) = (’4)W e X i

(X)=0
my e_xz
dx”’/

Ho(x,):

7h

e —————

1 HKx=2

2
e.%. H4(x):(-4)4exz—i—(e‘xz --@XZ(-zx)e'X— Zx

dx

Hp0 = (-1) 2 eX? __( AN EN AN L -2><(—z><)e )

ERWEL L

Tonportont Remarl  Omle We have wmd the HGutne
Hotx) , Ha(x), Ha(x) , ... oae Hownite Poﬁzfmm'la&y we Yow that

§-+co H,W(X)H,m(x .9 d)(__<'0 m #£my

IHnl2 >0 4f m =m

We com amo comidoy Hulh, (x) = Ha () €7

X

calied

Homite Functimy (N B thue fumthiome 72 nob Folynoraly
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