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1. 7

AR TIE, Waring @O Hilbert [15] 12 & 5 D HIFEH % 5- A 7= Hausdorff D#E R [14]

(Ui & FE T D IRDAE TR OKMEHE (EH1.1) 2% A 5. Hausdorff DL HIZ
DWTHTRIZE L HTWVWAXHRE LT Nesterenko [18] #2417 TH K.

BIRE 1.1. BERBm,nizx LT

m b
leyi :/ thw(t) dt, j=0,1,...,n (1)
i=1 a

BTG T, Ty Y1y Ym € QERDIT K. 72720, widkXH (a,b) LOZEEIEK
T, a,b,wl3EHADE—AY IR ITRTCEHBUI R 22D LT 5.

REFHEXN () WEEE 2O L, /— N EEAVWEHED quadrature 2=
(LA, quadrature 2#39%) DPEET LI L, BERZIEHAD T X TOIRIEHEE
WZR2ZZERAMETH B, YD DD TR OEMME XM FIZ 5 1F 5 Riesz-Shohat
DEHP SEIND (LR DEH 1.5). iD= DD EROFEAMMEILXFE ) & A BRI D

o bn s, AEFHERX (1) % quadrature IZHAMA 5 L TEMBEICSHZH6 X
NBHEEE LT, HlzlE, quadrature ® / — NOMEAEIZESI T % Fisher BIAE A Z W
TAEHBERN () PEEZE DR SIEn <2m — 1 TRIFNIEZR SRV Libnd., F
= AL D554 1% Gaussian quadrature 23553 5. Gaussian quadrature @ / — R73E
REHEADE ST &\ D5 FFEIL quadrature AXNGRO HFHD—DTH 5.

ARE SN (1) IZBET 2752 — D8I A THKL.

(1) RED e e dt. FHMIZEIET 5D, Hausdorff DFERD S, n=m — 1 DEHH
TEEMICHIRINT WS, —7, Schur [22] 1% Hermite £ Q LI TH
5Z¢%ERLTED (Jﬁi" 13 Q EEEMIIZ 72 5 DIFMEBEREL D Hermite £ IHA
How(z )0)c7>l’C AR DG G Hypy 1 (2) /2 D3Q EBEIZAR D), n=2m -1
DHEBEITIE(1 )_ﬁﬁ‘ﬁfﬂﬁﬁﬁ%%’) CERWV. DFEDm <n<2m-20HBE
ARECE 4 ﬂ%&t?&%

(2) K (—1,1) LO—FRHE 2dt. Z D5EEIE Jacobi LI DKL TH % Legendre
ZIHADX IS 5. Holt [16] @#%Ji D, Legendre ZIHN I Q LT—IRINF%
L7202, n=2m— 1054 ()ﬁbﬁ@ﬁ%%%o zi@w —7,
Hausdorff D &#sim & FERIZ L T (ni’l‘ﬁi WSEIZET D), n=m—1DHEITITEHEK
ROBFHENRIND. DEDm<n<2m-2054H b% ﬂ%taé

AR ZE BT EE (GREE 5 18K03414, 18HO01133, 15H03636) DIk % %11 726 DTH 5,
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Hermite ZIH, Legendre ZIHAIZWINE HTHERZHADO—FETH L. HlE
R % A E Liouville-Strum f7> /iR A D [E A RBEEU T b 5 75 L FH 4 D BIR G g by (R4
BxALTWS [26].

AFETIE, FHERZEABNHELE—A Y NBEHEETH 5 & 5 i INEEEL
[Paw)dt iZEEH U, n = 2m - 2 OBAICHEK->T, EHE 1.1 ~0KOR
DT TH—FLENGICHET IHEREMET D, ARITEHBEINTVWINEDE
FAHER R (EERTIHRR) & OILFHw [20, 21| IZEDOVWT WD,

1.1. Riesz-Shohat E 2
X (a,0) ED, E=AY MPERTH S XS REDBorel & p % &% ([Tdp=10

EOWEBLTHEL) . piBT2ERZEAYE {0,,}, £BL. 2FH, LHKX
@y, O, .. IFIROEREFRZENZLTWD.

b
/ O, ()P, (t)dpu =0, m,m' =0,1,..., m#m'

ERLZIERROFPTERIZEREZEINT WS AL UL THBERZHALRH L. =
51X, Strum-Liouville 1843 AR D EAEED 5 & EEMEARZINEB NS 5%
HADZ 7 ATHY, Jacobi%IHN, Laguerre ZIH, Hermite ZIHAD 3FEIZ ¥
NBZENHSNTVS (5, 17 2).

Jacobi ZIER. WKTED 5N 5K m DLIERK P % Jacobi ZIHR & IE3%.

PP (1) = g;le—w (L+®”E;;

PO B (—1,1) OB (1 — )o(1+ )P KL TERL, KOk > 2R
H D,

oy e (M a (m B = 1\t 1y mek

=3 (O ()Y EDT e

Laguerre fs%1ER. WTED 5N B m DHIER LY % Laguerre b2 IH & W3,

et dm
om! dm

(A=t 1 +6)™F), a,8>-1. (2)

(e7tm*), o> —1. (4)

4’% o = 0DSIEA% Laguerre ZIHR LS. ZIHRA LS KR (0, 00) LD EHA et
CBLTHERL, RO &S RIHRWNESRZ S D,

m

k
L@ Z (m + a) t) ‘ (5)
—0
Hermite ZI8. IRTED SNB IR m DELIERX H,, % Hermite ZTH & FEL,

Hp(t) = (—1)™ etzjt—me e (6)



ZIHN H,, IZR FOBEARe T IZEALTERL, RO XS RIFRIEREZE .

m)!

Hp(t) = (—1)kM(2t)m_2k- (7)

Jacobi ZIHADREFI & U T Gegenbauer ZIHA X Chebyshev ZIHA A H 5. 1
SR TV A VO E T 5 FELREETH D (8] BR), KM THR S AEHFEA
(1) DIEDOIFFAEFRRIZBHEG L TL 5. HHERXLZHADOEANEER DO ONT
WO HHRE L LT Szegd 260 03D 5. AR THRON L HMELRLIHADHEEDZ < 1%
Sregb DEDH AT, §5.1, § 5.5 [26] ICH5ND.

BRG] (B, ) G Z DN L X,

(I)m,r<t) = (I)m<t> + blq)m—l(t) + -+ br®m—r<t>7 blu s 7br—1 € Rv br € R>O

D DL IHN % BB r DEERLIHN LIRS 27). HEAIZ §,,0(t) = O, (1) & B K.
EBPOBBIZOND L5112, ZHA O, 3R Bm —r — 11U TOITRTOLHA L
EHZT 5. BELKZHAOMHEDE C FELLZHADZENZHD - DIZRDD, |
IZIZRDMED L D12, B DOGHIZERLZHA» S ZDE EZITMIANIMES
H5.

#p8 1.2 ([26], Theorem 3.3.4). FEEDFEL b 1T LT D,y 1(t) = P (t) + b1 Py—1 (£) 1
mE DR 5 FEMEE D.

X[ (a,b) ED/ — Ry, ...,y EIEOEA T, ..., 0, IZDWVWT, FEX
m b
S = [ 1) dn ®)
=1 a

DR AT DT ARTOLZIEA f € P, 20T DL E, FX(8) 2R n D
quadrature & '8 [10]. Quadrature DRI B A D EAEME IR ELIMERE & P9 5
5 ZTHEETH D [25]. MO, WHCRMLREDRETTIE, /—F (R) vy LEA D
X BERRED) THA Y EMHENS Z 2 D% <, dy = \/%Te_ﬂdt @ Gaussian design X
dp = (1—t) 20 OXFETHA UHREEINTWS [1,2]. JEdy = (1-12)143/24t
IZRS BT A VAR 3SETWOH THRD EiIFons.

XD quadrature D/ — FOMEBUZE T 2 AEFERIT L SHSNTWS [25].
R 1.3 (Fisher IARERX). FX(8) A%, / — F¥um, KEn D quadrature 723 & &,
IRDOAREADBL D L.

m > dimg Py, 2)- (9)

7212 U Ployo) WEIREL | n/2| M DEZHAN 575 N7 bVERM 2R

(8) ADMRE n D quadrature 2723 & &, RSB f & UTHRE n L TNOHRIHA
e EME 1L1IOABEAPROoND. Pz (1) X&hm/z T ER 2,y WFEETNIL,
FE 77 & B BRFIDRRIZME D & IREn D quadrature DM MF 65N 5. FFIZ / — Ry DA HED
quadrature DFEIEMEIXARE FHEN (1) OFHBIREOFEME & EMIZH 5. ORI
Fisher BIAE XD 0 EHIZE PN S,

Wz 27 2B Enz\Wv. O, OBEEm —r 2T 2HEEHS. FIZIE[24 22RO L.




% 1.4. REFABRX (1) DZE y; DELBIm & HRRADMEBn 12OV TAHRESRn <2m—1
DY ILD.

RO HEE quadrature E¥EE R L IHAX 2 MK TMIT 22D TH D, KHAFED
HEZEED—DTH 5.
EI 1.5 (Riesz-Shohat HR). yy,...,y, ZMHELRDIFEHE L, w, () =], t—w) &

b<.
o ’ W (1)
e /a (t — yz‘)wm'(yz')dﬂ (10)

EBL. ZOLEHARBI<E<m+1IZHLUTROTERIZFEWIZEMETH 5.

(1) & (8) DREL 2m — k D quadrature % 727",

(2) IREm — kAT DERDLIEHN g € Pi((a, b)) 12DV T

/ (g0 = 0
NI ARVACN
(3) WYARER Dy, ... by DFFEL T
Wi (t) = @pu(t) + 01Pp 1 () + -+ - + b1 Pon 11 (2)
NI A RVASR

i 1.24& 0, k=1 20551 EmIREERLZIEHAVRB T miEDOR LI EFELE25 5,
Z 5 % HAWT quadrature 2T 2 Z LN TE 5. k=1 DHEITHE# 7 Gaussian
quadrature XX )5 U CWa., ZNZIRLZEDNREM 1.5 TH->T, kF=205451X
Riesz [19, p.23] IZ & > TRE 4, £ D4 Shohat [23, Theorem [ IZ &> T—ED Lk > 3
WX U CREEM TR S V7.

FRZERZIHA O, Dy, ... WEHBURKE DL &, REHEN () ICET 2RO
iy ARVASR
% 1.6. y,...,yn ZHHELDZEHEE L, O, ,... 2EHBIRBOERZIEAS] &
T35, ZOLEEARBI<E<m+ 1R UTROERIFEWVZFEETSH 5.

(1) FXQ)DPEHEB — Fyp, ..., ym 25 DI 2m — k D quadrature % 727"
(2) AEERB Ty, ..., yn 2FRE T HRERLIHADFET D.
(3) RESFBRAR (1) WEEBM v, ..., ym 2B D.

Bl 21X, Hermite 2 IH X451 Legendre 2 6 X 51 1348 FEFR I D 1E 22 2 IH A5 DI C
HBHILITEREL LS.



2. EER (n=2m - 20D%BE
2.1. Christoffel-Darboux #
AEITIE, FTERZHAGROHID—DTH 5 Christoffel-Darboux 223\ [26, Theorem
3.2.2| 2HEMDT=DE, ZIINEET D H 2R EZ 2 5. Z ORE KR oA
RERAN, —ROHIEELLIHAIIN U TAREAEN (1) a4 FREOHEZEDZ
LaWd., ZOETERBEEMZOEARNLHGERHEVFZR ULIZHW SN D5
5. FHEMIZDOWTIIEIZ X [12, Chapter 3, § 1] # SR I N7z 0.

X (a,b) LOEDEAwWIINUT, BRLZHEAI{D}, 2F5AD. h = fab P;(x)? w(z)dr
SR

Ki(v,y) = Zhlhz’_lq)i(x)q)i(y> (11)

TED 6N 25 ZZBEM % Christoffel-Darboux #% & IE& [26].  Christoffel-Darboux #%
T L IHAZEH P ((a,0) 1A 2 HAERT, BEXZHEAOMRIZE T 5 EERZEN
RKRD—DTH5.

IR D FHFZIE Christoffel-Darboux A & FEEI T W 5 [10, 26].

E3H 2.1 (Christoffel-Darboux A =X).

ky _ Qi1 (2)P1(y) — Pu(2)Piya (y)

Kl(xvy) =
ki1 r—y

. (12)

ROFEIE, REHEX (1) OfFE» S H LMD AR PERIND T L &2 FERL T
W5,

A 22 (21). n =2m —2DEE, Ty, ., Ty, Y1, Ym & SiFEA (1) DfFEE L,
Yoo ym AR DEE TS, 2O E, (EFbI k) BEMKIZOWT
D (2)Pr—1(y) — Pro—1(2) P (y)

o) = — =0, i#] (13)

D LD,
ZEBEER [ (x,y) EEEALLEZS D F,(X,Y, 2) £ BL. Thbb
_ 72m—2 E Z
Fo(X,Y,Z) =0 TCEHI N5 E C™ &<,
ROFERIL, FRHE L1LIZBRERD LD AL ST, Christoffel-Darboux #% D {8884 {a]
FHIEBIZEH S T LTV 5.
EIE 2.3 ([21). m > 32 HAK L T5. AHEBBOEHFRERLRZLIHASNIZN LT
Fu(X,Y,2) % (14) RTEDD. 222 (X/Z,Y/Z) = 0 TED SN2 MR Cm 125
WTIRIAL D LD,
(1) R C™ EORFBRAIZ(0:1:0),(1:0:0) OWEHEFRFFESIZRSN, ZTNS5DE
BEIEIm—-1Th5.



(2) HiR OO T BT 5.
(3) HiR O ORI (m — 2)2 Th 5.

E 2.3 DEEHOTN %2R R 2. F 7 Liouville-Strum M43 AR A% 1% U HHER
ZIADOMIME 2 FIWTEIE (1) Z2R9. ZDHK, Bezout DEH ([12, Chapter 5,
§ 3| 2M) 2T CM™ OEEME (TR (2) 23R, #HfRO™ LORES P OEEE
Emp(CM) B L, O gIE

mp(C) (mp(CY) —
g=@m-3)(m-2)— 3 @ >(2(0 )—1)

PpecC(m)

THROSHND [12, § 8.3, Proposition 5. TD I & & 5k (1) DRRLDIEFER % H
HET, g=(m—-22,%2Zdbrd.

K2 m > 4 DA IRERR C) OFEIL 2 LA EiZ7 5. U 72H > T Faltings D&
H (1] 2 S IROFERPFSND.
EHE 2.4 (21). mZ AU EOBELE L, n=2m -2, 8. Z0DL EHHEREDO T
HELLHAIINH U THEX (1) IZEm4 BRIE O Z £ D.

REITIE, HermiteZIH3\, Legendre%IHR, Laguerre ZIHAD IFIZNZHKD,
ESHREA (1) OfEDSER IR EMEL 52 5.

2.2. Newton % &
EHE 2.5 (21). n=2m—2, m>30t &, ROBEABK wIZH U THAEAEN (1)
FEHEERE B 72700,

(1) (—o0,00) D Gaussian JIE w(t) = e~/ /7.
(2) (-1,1) LoEHEBEAw(t) =1/2.
(3) (0,00) LOFEBBEBEA w(t) = .

EHL 2.5 DFFHH DOMEHE %2 R R B 72 D12\ DT 5,
FH p & EERURE S TH A

2FZ5. ryFHDOAERBIES
S = {(k.u(@)) | ax #0)

DIEDEAN SR 5% E6%, fO (pIZBT %) Newton ZAF LITR, 7272Lv,: Q¢ —
Z\Zp EMEZ RS, Newton ZMAIIX, (0,v,(a0)) ZIR, ([ u(w)) ZRRET DI
WK Z 71278 5.

ROMHEUTEIR 2.5 DFEH CEE &S 2 K729, fHEDIEHIZIE, ZHEX f, gD
f9 D Newton Z 4 DREAIEIZEE T % Dumas [9] DFEFRZH WS,



A 2.6 ([4). BEREZEHA f OEEOFER/NPEELZ 51X, Newton % AP D1
DAE S 13U 5.

EHL 2.5 (1) DFER (BIME). FTRER (1) OBFEBME 21, ..., T, Y1, ooy Y B LKL,
RERX (9) &0, yi, ..o, Yy FHEZRDZE LTIV, R 16 &0, y1, ..., y, D
Hermite ZIHA H,, . DFERIZIRD LD B c e RVFEIET D, c=s/t (7L s, tIFHWD
) LB Y, (1) = tHyo(2) = tHy () + sHy 1 (o) B AB AR O BRI S
HAIZ72 5.

[fOEH 2™ DREZ a, & U, f(z) =Y jara™ ™ &B L LA f OFEH21T
B9 % Newton Z Ml 2% A 5. YV LD (k,va(ar)) & P £ 5 <. Hermite ZIHAD
HIRRH (7)) 25,

lm/2) L(m—1)/2] (m —1)!
)=t - (2z)™ % —1)k : 9 )m—1-2k
Z Vi = 21<:)<x> T ,;0 SRy s TR TR

ZFG%?§?ﬁ53:: <2k)2k(2k——1)

wm%%:w((;>>+4n—k+w@% (15)

—1
vg(a2k+1) = U9 <<m2k; >> +m—-—k—1 +U2(S).
mBFEOBEEEZS. (15)RED

WCEET D&

m+1
vo(ag) =m +vo(t), va@p_1) = 5 + vo(1),
va(age) > m k+w@)1<k§m;;
m—1
vo(ar) =m —14wva(s), valam) = —5 + va(s),

vo(agpr1) >m—k—1+wvy(s), 1 <k< m=

1+ vy(t) < wy(s) D E, Newton ZHEIIHT N R P,, 1P, 12725, L»L, 205
BIZE, PP, DIEEN -1/22720, #i#H 261 F/ET 5. ‘(9(&:1+vg()>vg()
9 5L, NewtonZ A IXFIVR P PP, 12725, LrL, ZO%&8I1Z1E, EPP,D
fHEWN-1/22720, FEVELD. mBMEHDOEHE %Hﬁhbf%@#%#%é O

EM 2.5 DF5R (2) & (3) DFEHIZIE, Dumas DFERIZMA T, Bertrand &4 ([13,
Theorem 418] Z) 72 & OBEEROEE N BEIZ 2 5. FHEMITES S DGR 21 22
BEInzo.



3. BkEm T A VIERADILE
BATERTE S EO—RERIE p izt LT, %R

1
— T) = u)d 16
SRy IRITL (16)
PR AT DIARTOLIHN f € P,(RH)IZDOVWTHEDILDE &, AREAX c S
EHRAIn T YA VR, EHORMEZEAMEHIIES BRI D%, BEA
EERAET VA v, HDHWIE GREESIZNT D) cubature A & FEE,

Gegenbauer ZHHAXIIERE T 1 L OFKEDEHLEED—DTH 5. HARI> 3
X LT,

) I((d—1)/2) T(m+d-—2) o
((d=2)/2) () — ((d—3)/2,(d—3)/2)
Cn ) = T Temtd=1/2) " (t)
TED HND mIREIHA % Gegenbauer ZIHA L IR (THEA > <) . RO
Cl2 % o v RIT B, HETFF A VOMEEORTIELER C, DEHAL

d+2m—2
m(t) = ——=
Qut) =

M Gegenbauer ZIHA & XN S Z & A3 A7 7200,

IROFLIFERAE T VA VHEROHTEEDOHMTIELKHSNTVWED, ThzHEL
TWDXENFES & WY 72 570w (ZOHEEZ2FE S TR [21] DUET R IZ BFIR 7 S
(BRIBEKR) 68 b-o72) .

Cin(1) (17)

PR 3.1.
m—1
Rm—l(t> = Z Qk(t>7
k=0
Qm,s(t) = Qm(t> + SQm—l(t>
B, ZnkE
Ry (t) = et (18)

729 a € Reg, c € RBEHET 5.

Bannai-Damerell [3, Theorem 2] 1%, S?! LD tight 7 (2m — 2) 7 ¥ A VM FET 5
EL, mBE31OZHEAR,  OFRPEHBII LD Z 2O MUz, ZORR
&, Cn,Choy DE KD interlacing M % FH\W T, Bannai 513X D Delsarte & [8] 12 & %
BHLFRDPELWT & ZEEHL 7.

MEEDd>3,m > 412/ LTS EdDtight 72 (2m — 2) TH A VIIFEL R
FRX(18) 1A T, EfTE 1.1 2MEELZIRORMENPEHR L BEONRIZR DS,
B 3.2. BAMd > 31T LT,

~ 1 y ,
> miyl = — /‘ﬂu—¢%W&”d@ j=0,1,....2m—2 (19)
i=1 SO (A=) =372 qp

B2 T, Ty Y1 Ym € QUIIEET A2 Ly, =12T 5.



Delsarte & D#ER [8, Theorem 5.11] 12 U, X C S! A¥tight 72 (2m — 2) 7 ¥ A
YiZimps e, BE

AX) ={(z,2") |z, € X, v # 2}

DRERVPLIHAR, | DERITRD ZEIFAMTHS. 72720, (v,2) I F2K 2,2’ D
a— &UAW%&%@“%@&@% m > 4,d > 3DEEIZIEST ED tight 72 (2m —2)
T YA /li&b\@f M 3.2 DARETRARIIAEEEMEZ & 20, TR LT,
m = 3DHEITIE, S5 LED2T RN 575 tight 4T H A S LD 215 A 6785
tlghtfa\ll?‘ﬁ"f VINETEL ([8, Example 8.3]), FNENAREFFEA (19) DA FRE S

10 16 1 1 1

1 —_= = — = — = — = —_—— = - —= ]_
( ) d=06, x; o7’ o) o7 €3 o7’ U1 9 Y2 1’ Y3 )
112 162 1 1 1
( ) y L1 o785’ 1) 75’ xs3 o7’ U1 1 Y2 6’ Y3
B LTW5

iy, =1 2EE L CERME 1.1IZZHEA .
BIZIEm =3D58G, O #BAEKNIZEHR TSI LT, (d+2)/370Q L¥EHEEZS
ERESER (19) P FEET D 2%, AR (19 PEEEM 2L O 61K

d(d +2)*y} — 3(d* + 4d + 1)y + 3(d + 2)

WQ LTI EODBIRAFTLI<i<3DVFEETDH I Db, Tl
T, m=4DGEIXRNDFE >z KRy, A

Rﬂ):—ﬂM+QXd+®ﬁ+%d+% —3(d+2)t — 3)
DERESITIIBNTHIPHEVEEIND.
T 3.3 ([21]). BHEEd £ 212K LT
R(t) = (d+2)(d + 4)t> + 3(d 4+ 2)t* — 3(d + 2)t — 3 (= 6Rs(t)/t)

EBL. Rt DEBOBEVEIBIZREDIE, d=-5hd=—-1D\VTNRIZRS
N5 (d=-20BEIERE) = -3 251-0RNT5).
. d=Y/Zt=Z/X B, ZDLE

X3R(t) = —3X% —3X%Y — 6X°Z+3XYZ +6XZ*+Y?Z+6YZ>+827°
2195, A% F(X,)Y,Z2)BE, F(X,Y,Z)=0TED SN HHHIRC E2HE R 5.
F(X,Y,Z) = 0T FEAZA

93—37 Y:2x+y+5’ 7 —2r—y+1
3 3 6

% i3 T & T Weierstrass /i FE =

X =

v 4oy +y =2 —2* — 142 + 29



NESNDS.

ZIMHED SN E 1% Cremona DHEHEHET — X X—ZAD
54b3 EIZ—EL L (6],

Mordell # E(Q) 1
l?((@):: {(3’1)’(__3’7)>(1>__5)>(9>__29)’(9’19)’(1’3)’(__3’__5)’(3>__5)>CD}

THERONS. d =220 +y+5)/(—2x—y+1)BDT, ROFLEVAIL A S
d e {-5,—-4,-7/3,—-1,1}. ZHRARZEBIZNBHHT DL, d= -5, -1 DHED
ADIES . O

% 3.4 ([8], Theorem 7.7). EED BRI > 31T LTS LD tight 726 7H 1 V1
FAEL 22\,

Delsarte 5 [8] DEEMHIZ Gegenbauer ZIHA D interlacing 2 HWT WS, Tz —
f%{t. LT, Bannai-Damerell [3] I tight 72 (2m — 2) 7Y+ >~ OIEFEE I 2 FEH U 72.
% 3.4 £[FH U & 5 12 Bannai-Damerell DEELORE L HIFEHZ 525 Z L P TE NI
BEHELAWERS. % Gegenbauer ZIHADHHIADIHRAR [20, Corollary 3.3] Z H
WAHT Ta—FEERPE LR,

R BT E U OABR THEOMA R < EE O E LI A
FU LT ET. &7, AROUEH2Y, HHOBLHLONERIIZE 0D 5
PARCHAAL DAY b & PR S B#H LTV E T
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