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A'¡struct' l'r¡is riorc is:r fi¡s¡,s11r¡rrpi to givc -r:-o,.,]j::r,ul*,¡rr¡rner.jcar vurrc for thc consta¡rcï19î;'ilïii:rlliJI"Í"i,ïiry:i[:ì"iïi,;ti,u,,,,',,c*r,.,'i" ¡r,rvrro,nrnnr or ,,cg,cu r, ,nosr n't'

l. Nof¿rtion and re.snll
Let / be a nreasru.able firnction tlefinecì on [ __J, l].

we set lt"f/l¿ : 
[ff if,f 

p o*f, ,

' -t 
' ll'fll- : 

"uu'' 
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w" usrojuÞ p¡ *1";:rJ:l*.,,;i.ijl:,|", or degree ar nosü ø.In l9lg, Sct'u, ¡11 g"ì"'iììn'^rriì,,.,*,og cstirnaúo

for any .P ç lpot llt,J_ ( (rr, 1_ \ l!øpll_.
rt is also werl rrn'rvu (s.c ri' rr-rrrr¡lrrrrr [? l..or rjj {û.'l) ttrat there existsan absol'te consta'ü c _,i"ii'ir,iii ;:;lj,;,,, p c Ip, (a . r))

ll z,li, <r cn, llrpllr. (1)
s opl,irnal.

holcl jrr t,hc 1,r-nre[ric). I,hisapproxinrai,ion thcory.' Unt;;:
11, C Ìras nevel uun" þ"o"ioãå.

' >t'0)

, il/,,lf, (, J.1!3 (n f Z) llapllr.
2. Proof of thri propo.silie¡¡.
ÌYe recall - ,rat, 1,rrc crassical ;ri'g.ndxe polynor'ials (pi) satisfy

,!'o 
: (2i-.]) ,eP,-, (i--1) Pr-z (d Þ 2)
lllÌ11* -- (i -t- (7¡z¡¡-,r" ø > 0)
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rrnlorder to give: an eal,ima1,io. of the lar.gest elgenva,r'e ortD.ß wo neetr
fllo,*)tt"uttio'or 

ent'ries a¿ or B. u*i"e iîã,i.álìãv'¡äi'inà ger ro' uny i

lb,tl nfrlr* -1 
\ttz

¡-, \ +p, 1+e - s¡) (i evcu)

It',¿l ( ft lr -r- -! - ì''
,,'-r \ (2p )- 1), $p -1))

-g (t " ¡r\-r ,1)"'t, "uo¡.
We ha,ve
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exp (--1l[2aW,)).&az (Á,n - 3) 4ir-3

4lhe¡ for any i,, j ¿ì;ntl ìl, rl,e ,h¿lve
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u'u ( -i letr))F, (, ,- 
,nrrùlr- _ n),,, 

.

.1jÍ,1r*- ,,.-;; ,,r;; là;r .l r :ra r, ,i;,-- ,,, ,u*l' ,r)lr,h¡r,r lor: a,,v-da'nct .f we hn'c rä,, r < s.2á. sì'ii,l; *^tiì""å r,ï*'ir,.l'7orrowi'g torm.
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'ilhen ifl rve dcnote by (p,) l,he associated set of orbLrolrorma,l Legenclro
polynomials we ha,ve

'pt
1

4.
,i2 )'!',,r,, 

, (,t nro, ] ,,r)"' ttç26Þ2J. $\

l;el, rrs tlefine a, li¡teal rna,pping -?',, ftottt lpn into Pr--, (tu > Úþ by

Tnt ct.u'.1)" )- ,r,--, u"-1 -l'.. -J- etfr i 40 - u"n o'"-r -l- '.. + asfr -.l' æ1

that is T,. P * Ç, u' ctruotient in tìe
of P tr¡r ø. lJsing' (2) on's thal, enl,ries
A : (a¿¡\<i<r, 0-< jaa of ?n 'with respoct t
basis (pr) can be txrtn¡ following formrrl
constants bil

It¡: :¡ if d > j <sr if .l odcl,

h11 :tu:1,2, 'ì'l'

b¡-2,¡ --_ 4,,(r t inul-oF)"'
{ål)

(j :7, .."¡ trt i: j, j-2, ,i--,4, ....)

4 -l x.

112

(4)ü1¡ == þtt

(ti ='= 1, .. "s rL; j == O, ..., 'n')

Et;am,1tl,e: I!'ot li :. ,,, =,(j
Ig

[)

0

o -ïltl l3

Vft,ts 0

/ss¡s0

We rec*i'lì (see [1'l) that

li f,ll : L\[ax {ll î, l?llell) Plln; P ep", P # o}

is tlre ßquare root, o1 tire largnst oigenvalue oJ, the uratrix 'A.A ot tß,8
rvhere 3 -: (øq)t,<i<t¿,i<j<n (since tho first cr¡lurnn of -4. çtrþiprs only
t)-enb'ien).

tr)uample, \:VilJr prcliotrs matrl\ 'L (n' ':3) wc get

ll r:,ll =-- lls, ll r,ll - ]/'7512, Il fu ll : $ -1' [Zo¡'t¡v'.
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g1405 qrsttv-Cedcn
Jìtot¡ccllËull < 2.2ß (1 j-I J-21-2 +... tþr,12)l-@,12))1t'¿llull

:2.26 ((nl2) ((nlz) + 1))',, llrll < l.,tS (,rr, * r) lloll

and if r¿ i.s otlcl

lllrofl < 2.26(I +1+2+2 -F... -l-((tr,-L)12) *((r¿-1)12)+
* ((r¿*1 )12)'t" ll'D Il : 1.13 (,n f r) ll o ll

soinl¡othcâBesfor¿ùny?reIp", llJ9ull <1.13(raf 1) lltrll arrctbyasirrrilar
calculption llll3ull <,1.13 (m * 1) ll,rrll rvhence :

lltß . ßu ll < 1.13'! (rr, f 1)'¿ li u ll.

flhe laqb estitn¿lte shorvs that the largest eigonvalue c¡1tß.8 is less
l,h¿n 1.132 (m l-.1)2 anrl then ll Z,,ll < t.13 (rr, * 1).: ln parbicula,r for
any polynornial r? (ru) rvith P ep,,(n, 2 0) we have

ll"ll, : ll'I'u,rQtP)ll2 ( il ?,orll ll øPll, < 1.13 (n =l 2) llerP.fl,

rvhich oornplel,es tìre ploof.
{n lab1e 1 .we give nurnerical , values of ll'I"¡.rlll(t¿

the range [0, 32].. 'llho calculation 'was rnaclc bv Dôrflel
(computation of the st¡uale rool, of the largest eigenva,Iuo
a, cornputgr'. lllhis table shorvs that 1¡he coefliicient,l.lS is

-l- 2) for ø in
's rnethod fl I

of ',4.-rl) rvith
not optimal !
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