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KRR T 1%, BRI AR FEET AN, T, 2008 LB 72
FHIB B E L E# KM Andrews, Askey['2-13 Wilson, Ismail*~17); Nikiforov, Suslov, Uvarov,
Atakishiyev[8=10:18=20]. George, Rahman?!; Koornwinder??l &K 1a1 R &8s LA R Hi b4
LZWF5EE I Alvarez-Nodarse, Cardoso, Area, Godoy, Ronveaux, Zarzo, Robin, Dreyfus, Kac,
Cheung, Jia, Cheng, Feng % [23-32],

mREMFRE (1.1) W—r 20X, BTG 2 7 X@E LT BRI L0 5
mHEAE Gk M, i Cauchy BUFRARAR 9. SR,  Area ZEXESCHR (23] HEBAH T
2 (1.1) 38 _RAIMRATHE) 1Y Rodrigues BIRR AR, HRXAZ

cy dn gy o G2 (s [ de
1) = i G @) + i (o1 [ )

XH Cr,Co BALEREL
B, %Xk (3] B, Robinl? 44 H T —% AT Rodrigues AR

(o) = =1 [Mw)ff"(w) ( / %dﬁ Cﬂ ’

XHE Py(z) B—MEEH n MZHK, H Co, Dn B—MEEWHEL

1983 4ELISK, MU A A RSB B 48 Nikiforov, Suslov fl Uvarovl®—101 4§
BOEZMRI TR HERE, AR IR . AT HZES KRFE—BHET Va(s) =
z(s) —x(s — 1) LEPTEEHIE (1.1)

- A Vy(s) 1. Ay(s)
1) [vx(s)] Tl [

XHE 5(2) M 7(2) AHERT 2(s) WEZ _RIM—M 2T, A Z—PTHE,

Ay(s) =y(s +1) —yls), Vyls) =y(s) —y(s = 1),

Vy(s)
Az(s) | Vals)

] + A\y(s) =0, (1.2)

x(s) T 2 ) )
2s+ 1) +a(s) = aa(s +5) + 8 (1.3)

(X o.p RHH) A
2 s+ 1) +2%(s) BRT (s + 3) HEZ M LI, (1.4)

TEIE—BUE T L, il s R (1L1) BRI ES TR (1.2) BAMSIEEE X, I
HEIMEBFZEEWNE. EMHBILR LT T RS UTEs mRN g, HEASFEE
MSLE S BN —SRERE T Y R AR E LB KPR 7. ARE—8mr L
AR 225 R (1.2) BFE 245 5., 3588 7T LA [ 56 SR I Koekoek, Lesky, Swarttouw!™,
Nikiforov, Suslov,Uvarov, Atakishiyev, Rahman!8—10:18=20] ' NMagnus!®3! Foupouagnignil®*—35,
Wittel36],

RX 1.1 FEIHKETFEEC o(s) BAR A AE— SO TR T 0 40 (1.3) 1 (1.4)

x(s) = c1¢” + c2q” " + cs, (1.5)

z(s) = ¢15% + Cos + Ca, (1.6)
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X ¢, ¢ RAERFHEHE ciee #£0, 616 #0.

PR (1.2) 1 A FEYE(E, Ei Rodrigues AR ZESBRL, HAH—DRT 2(s) 1
2R M. BRM, AMIFTRAN], FEJE—BAEFE4 T RFEE A Rodrigues A AT
PWRATITR, TE—BHETFW x(s) = s 1 2(s) = ¢° WIEE, TR [28] B0 AR HE.
R, FEAE—BAET (1.5) 5% (1.6) BIEOL T, XWE T E MR, BIHAE X FE o
T, BFESCHER (28] 7EN, H 2005 FRISREA H B AL % 77 T I AH e 2k R I 45 51

AW HEY, BrEIE—B0F (1.5) F1 (1.6) 6B T, %51 Rodrigues A=A B,
ARZHHLZMT. F2WPNATHE BT LOES SRS, R £33 T
MEE 4 %7, BEBEHE—20g T L& Rodrigues A, FF4H T —HEATHIL 5 M —85|
.85, RAEIE—BUET L, LI —A ZBrd Ll i Ul 225 7 R i b 22 4
TR, XPNHAEREEMIMEEE L. FAMEES TR, %67, RIMEEH 6.2 f145
BT FEERGAXW—FRRE. 7L 7o, AAFETSE 6 WL, #Era—1ME MK
W 5 AR i A e B 7.1

2 E—BEF ERES KF0S

# a(s) B— T, XH s e C. SMEEE L, an(s) = 2(s + §) HE—IET. G
BREL f(s), BYURT zi(s) WPIFIESHFIIT

Af(s) Vi(s)

Arpf(s) = Ara(s)’ Vif(s) = Von(s)’

#E—2, MAEMEAEIER n, ik

(n) { f(s), n=0,
Akn f(S) = A A A
AZpin1(s)  Azpii(s) A:Ek(s)f(s)’ nzl
. {f<s>, =0,
Vak—nt1  Vig_i(s) V:ck(s)f(s)’ nz1

T TH 3 S TR A S B E.
el 2.1 AERARERE s M EEL f(s),9(s) , WHFH
Ar(f(s)g(s)) = f(s+1)Arg(s) + g(s)Arf(s) = g(s + 1)Arf(s) + f(s)Arg(s),
A (f(5)> g(s + DA f(s) = f(s+1)Arg(s)  g(s)Arf(s) — f(s)Arg(s)
k )
g(s)

S

g(s)g(s +1) g(s)g(s +1)
Vi(f(s)g(s)) = f(s =1)Virg(s) + g(s)Vrf(s) = g(s — 1)Vif(s) + f(s)Vrg(s),
W( (S)> g(s =)V f(s) = f(s = 1)Vrg(s)  g(s)Vif(s) = f(s)Vrg(s)
g(s) g(s)g(s — 1) g(s)g(s — 1) '

AT ABEHEF Vi, B&—Pfsr, $ESE Bangerezako 7E3CHK [29] BIiL5, & Vif(t) =
g(t). T4

f@) = f(t=1) = g(t) [z (t) — 2t = 1]
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EE N,seC. ANt=NZF|t=sHHm, H

f(s)— FIN 1) = 3 g(t)Van(t)
t=N
i, ol
/sg@mvxaw:: " g6V (t) (2.2)
N t=N
BRI

S 2.2 BAEEAEER N, s R (), g(s)  WE
W vk[/glxwdekaﬂ = g(s),
@) LfvmﬁMwM®=ﬂ$—ﬂN)
N

3 Rodrigues A=
2 A AT aics, IV (1.2) ES TR A R

Fla()A Vou(s) + Z9 [Agy(s) + Vou(s)] + du(s) = 0. (3.)
AT S, RABRT =) # (15) KA1 (16) RFGHIBR
ik
2i(s) = AGy(s) = Dpma Bz - Aoy(s).
TR AR SOIEH F, .(s) W 7R (3.1) FIARO 78R 0O

T[Tk (8)]
2

XH oy (xr) M Tp(ze) BRERT o WEZ MM —M 2N, w &% A

Frlar(s)] = Or—1|Tr—1(s + 1) + r—1][xE—1(8)]
2
Az (s) + Vag(s)
2A$k—1(8) [Axkfl(S)F
Te—1]Tr—1(s + 1] + Tr—1[zr—1(5)] Azg(s) — Vag(s)
2 1 ,

Ok [ajk(s)]Ak,lvkzk(s) + [Akzk(s) + szk(s)] + ,ukzk(s) =0, (32)

1 -
+1Ak717'k71(5)

+

dolzo(s)] = alz(s));

Axy(s) — Vag(s)

Tel2k(8)] = Ap—10k—1 [Xp—1(8)] + Ap—1Th—1 [@k—1(5)] )
+7f:k71[$k71(5 + 1)] + ?kfl[ftk,l(s)] A{Ek(5> + VIk(S>
2 2Ax;_1(s)

Tolzo(s)] = Tlz(s)];

e = pr—1 + D171 [Tr—1(8)], to = A
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HTHERITRE (3.2) WA E SRR, THITRZEA AR
% [Akzk(s) + szk(s)] = Akzk(s) — %A [szk(s)] .

IRz (3.2) B AFMERX

0k (8)Ak—1Vizi(s) + 1(8) Ak zi(s) + przr(s) = 0, (3.3)
XH
o1(5) = Frloa(s)] — 5Tl Vanin s), (34)
T(8) = Te[zk(s)]-
i a(il-&:l)
7(s) = o(s+k)— a(sé:k:(ls(:)— kE)Vzi1(s+ k) 7 (3.6)
k—1
e =X+ Y ATi(s). (3.7)
j=0
& 3.1 Yk fUERE, RATRICER (3.6) HILA 7.
W2 (3.3) BB L H AR
A1 [ok(8)pr(s)Vizk(s)] + prpr(s)zi(s) = 0,
XL pr(s) W& Pearson B Z5 J7 1%
Ag—1[ok(s)pr(s)] = T(s)pr(s).
ik p(s) = po(s), BATEH
k
pr(8) = p(s + k) H o(s+1).
R IEER n, H
n—1
A=dpi== Y Aj7i(s), B Am # X Hm=0,1,---,n—1, (3.8)
=0

M2 (3.1) H—NKT a(s) B n MBI ynl2(s)], BRI LLFRR Rodriguez B
By 25 810

(s :L (n) s :L ™) s—n
Ynlz(s)] p(S)Vn [on(s)] p(S)Afn [pn(s —n)].

4 7,(8), ur F N, WETRERT

BAE, BAEAE—BHET (1.5) M1 (1.6) T, A% H 7(s), e A1 A B B/RFRIBA.
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Wl 4.1 FEAREREE k, MR 2(s) = c1¢® + coq % + ¢35, 4

k —k =n =~/
q —q g _ T

(o) = |G T @ ) T o) el
q2 —q 2

XHE

H

MR 2(s) = 12 + G5 + G, M4
Ti(s) = [ko" + 7] (s) + c(k) = rawprak(s) + c(k),

XHL k), (k) RT k B BRRK

2-q% —q 2)(q? —q %)
k k _ - - -
ck)=cs(1—q>)(q> —q ") +cs T— 71
q2 —q 2
5 g
~ k _k ~ -
+7(0)(¢% +q %) +5(0)L—1
qi —q7§
_ all_ 371 _ _
(k) = %clk?’ + TT“’“2 +5(0)k + 27(0).

I BWAVUGEN 2(s) = c1¢° + 207 + 3 BHE. H1 (3.4), (3.5) M (3.6) X, BNTAH

olz(s + k)] — olz(s)] + 57[x(s + k)] Az(s + k — 3) + 17[z(s)]Az(s — %)

T(s) = Axp_1(s)

—HRIFEAITTRE, RI15E2]

_k
2

7)’

k

2(s+ k) +2(s) = (¢% + ¢ 2)an(s) +es(2 — g —q2),

2(s+k) —2(s) = (q% —q 2)(c1¢° 2 — coq™

Argoa(s) = (g% —q H)(era"F — a7 %).
=, la(s)] = G a*(s) + ' (0)a(s) + 5(0). B4

olx(s+ k)] — olz(s)] _ a’ 2%(s + k) — 2%(s) +5(0)

Axp_1(s) 2 Axp_1(s) Axp_1(s)
51/qk_q k qg_qu
- 5 1 :Ek(S) + &/(O) 1 1
2 g2 —q 2 q2 q 2

(4.1)

(4.2)
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=%, F
x(s + k)Ax(s + k — %)—Fx( YAz (s — %)
= (@ +a7)at —a ) (ag™E e ()
tes(q? =g 2) (g™ s —eaq ) (1 - q2)(q* — ¢ "), (43)
Als k= 3)+ Aals - 3) = (F —q 3)(ad +a E)ea™E — g ), (44)
H 7[z(s)] = 7'2(s) + 7(0). Hit
17[x(s + k) Az(s + k — )+ Fla(s)|Az(s — 1)
2 Azg_1(s
_ T a(s+k)Ax(s+ k- D)+ a(s)Az(s — 3) N 7(0) Az(s + k — 3) + Az(s — 3)
2 Azg_1(s) 2 Azg_1(s)
= 5@ + a7 M(s) + es(1 = a0 — a7 +7(O0)(g" +47%). (4.5)
He (4.2) F1 (4.5) AN (3.5) K, MAHLER |
5138 4.108 3t a(u),v(n), ®iTE
k—1 k—1
Z a(2) = alk — Vv(k), v(25) = v(k — (k).
Jj=0 7=0

M (3.7) K, (3.8) AFIFIHE 4.1, KATH
WRE 4.2 # 2(s) = c1¢® + caq® +c3 B, x(s) = 187 + a5 + ¢3, A

pre = A+ rpv(k), (4.6)

Xk =alk—1)7 + vk —1)5".
WE 2R 2(s) = g’ + caq* 4¢3, B4

k—1 e ~
= A+ [q q_lg—(q +q )2]
=ler+a
k-1 Gn kel
=+ V(2j)7 + ) a(2))7
j=0 Jj=0
5_//
=A+v(k— 1)u(k:)7 +a(k — Vv(k)7
= A+ rrr(k),
XH .
ki =a(k—1)7 + §V(k —1)a". (4.7
R x(s) = ¢18% + cas + ¢3, 4
(k - 1)k ~// ~1
uk—)\—l—ZjU + 7] = At " B = At m(R).
IEEE. |

Handl 4.2 1 (3.8) X, HATH
An = —Nkip. (4.8)
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5 FF—BRFLBILAESFIENFEESTE
ik
Lly] = o(s)A—1Voy(s) + 7(s)Aoy(s) + Ay(s) = 0. (5.1)
Radifg (5.1) A HAEER
A [o(s)p(s)Vou(s)] + An(s)u(s) = 0, (52)
X E p(s) /& Pearson & 72
Ay [o(s)p(s)] = 7(s)p(s). (5.3)

W T B EIHE—BUE T L Rodrignes BIASREGHET™, M SORTHESL4E—F0Hs 7L LT
550 T B B T R
ik w(s) = p(s)y(s). T4

o w(s)  p(s—=1)Vow(s) —w(s —1)Vop(s)
Vouls) = Voo iy = P()p(s — 1) | (54)
B (5.4) RN (5.2) K, &ITEF
Vop(s) _
Ay |o(s)(Vow(s) — w(s — 1)[)(27_1)) + Aw(s) = 0. (5.5)
i1 Pearson B 7% (5.3), &
Alo(s)p(s)] _ a(s +1)Ap(s) + Aa(s)p(s) _
Az_q(s) Az_1(s) = 7(s)n(s).
s ( ( ) )
Vp(s)  71(s—=1)V_y(s) — Vo(s
e 7 >0
B (5.6) AN (5.5) K, 71
L*[w] := 0" (s)A_1Vow(s) + 77 (s) Agw(s) + N*w(s) = 0, (5.7)
XH
o"(s)=0(s—1)+7(s —1)Vz_1(s), (5.8)
r(s) = 20 +A135j1?;; —D s 1)72_18 (5.9)
«_y_ (s — Va_i(s) Vo(s)
A= A— A ( (s =%y W(S)) . (5.10)

EX 5.1 HE(5.7) BRI TR (5.1) BT .
hEX 5.1, Z55F
&R 5.1 X y(s), ®iTA
L*[py] = pLlyl. (5.11)
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515 5.11% ko = a(s) B—MHE (1.5) 1 (1.6) X FE—B0kF, Mo FHEFX
P & SCHYBREX 60 (s) A1 7, (s)

a.(s) =o(s) + %T,,(S)V:E,,H(s), (5.12)

7,(8)Vxy11(s) = o(s+v) —a(s) + 7(s + v)Vzi (s + v), (5.13)
AR TR ©, = 2(s + 5),v e RIEZ el —Hr I

MR 4.1 M5[E 5.1, AXEFRGE]
#ig 5.1 Xf (5.9) M1 (5.10) X, &ATH

~I

™(s) = —7-a(s + 1) = 1(#) % — a(@)7Jao(s) + e(-2), (5.14)
ﬂ ~I!
A*:A—A_NA@):A—yﬂﬁ%— (2)7 =\ — k1. (5.15)

E @mT
o(s=1)—o(s+1)+7(s—1)Vz_1(s) =0(s—1)—o(s+ 1)+ 7(s — 1)Vaz1(s — 1).
Bos+1=2 M (5.13) X, ®ATH

o(s—=1)—o(s+1)+7(s—1)Vai(s — 1)
=o0(z—=2)—0(2)+7(2 = 2)Vz1(2 — 2)
=7_9(2)Vz_1(2) = 1_2(s + 1)Vz_1(s + 1)
=T1_2(s+ 1)Az_1(s),

BAEd (5.9) XFawE 4.1, /15

() = —7als +1) = ~h(-4T + a(-4)F]ea(s 1)+ e(-2)
= (T — a7 Jaols) +e(~2).

FEE, M (5.10) 1 (5.13) X, HN1HEH]
N = A= ALra(s) = A - A{B(-2) D + a(-2Fra(s)

= +7(2)~7” —a2)7 =X —kK_1.
EEE. I
KT (5.7), OTZHERA T A B X E R
@l 5.2 X TR (5.7), BATH

o(s)=0"(s—=1)+7%(s — 1)Vz_1(s), (5.16)
_U*(s—i—l)—o*(s—l)_T* . Vz_1(s)
T(s) = Ar 1(s) ( 1)A:1:,1(s)’ (5.17)
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— ' Vz_i(s) Vo*(s)
A= —A, (7‘ (s—1) Vo) Vals) ) (5.18)

iE M (5.9) XBATAE
7*()Az_1(s) = o(s+1) — (s — 1) — (s — 1)Va_1(s), (5.19)
M (5.8) fit (5.19) K, EMTH
(s +1) = 0" (s) + 7 (s) Az_1(s),

ES)id
o(s)=0"(s—=1)+7"(s —1)Vz_1(s).
o (5.8) X, &AME
o*(s)—o(s—1) o*(s) —oc*(s—2)—7"(s —2)Vz_1(s — 1)

(s —1)= Vr_1(s) - Vr_1(s) ’
it
_o*(s+1) —o*(s = 1) =7 (s = 1)Vx_1(s)
T(s) = A1) .
#H—
T(s = 1)Vz_1(s) = Va(s) = 0" (s) —o(s — 1) — Va(s)

=0o"(s) —o(s)
=0"(s) —[6"(s = 1)+ 7%(s — 1)Vz_1(s)]
=Vo*(s) —m"(s — 1)Vx_1(s), (5.20)

H, f(5.10) f1 (5.20) &, A15

T(s —1Va_i(s) =Vo(s)] _ . T (s = 1)Va_1(s) — Vo*(s)
Vals) }“A Al[ Vals)

A=N"+A,

IEER. |
M5 HER 5.1 MFRE Tk, BATRE
#i 5.2 X7 (5.17) M (5.18), HATH

T(8) = —175(s+ 1), (5.21)

N (522
&RE 5.3 R (5.7) WTMARE K
o(s+ 1)A_1Vow(s) — m7—2(s + 1)Vow(s) + (A — k_1)w(s) = 0. (5.23)

E mT

Agw(s) — Vow(s) = A(
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HATA
7 (5)Agw(s) = 7(s)Vow(s) + 7 (S)A(gz((j)))
A Vuw(s)
=7(s)Vow(s) + 7*(s)Az_1(s) A 1(5) ( Va(s) ), (5.24)
B (5.24) XA (5.7) KX, #ATH
[0 (s) + 7" (s)Az_1(s)] Ar1(s) ( 20 )+ 77(s)Vow(s) + X w(s) = 0. (5.25)
H (5.16) X, A%
o (s) + 7 (s)Ax_1(s) = o(s + 1). (5.26)

K (5.26) AU (5.25) K, Huy (5.14) X, &A1
o(s+ 1A_1Vow(s) — 7—2(s + 1)Vow(s) + (A — k_1)w(s) = 0.

IEEE. I
BETORBANZLEI R (5.7) 3 (5.23) HRAE—H T LB RES TR X
AT UEH

5 (s) =0"(s) + %T*(S)Aa:,l(s) =o(s+1)+ %7',2(5 + 1DAz_1(s)

RRTAE 20(s) WEZ_H 2.
fisz b, WEIE 5.1 M (5.12) X, A5

G'(s)=o(s+1)+ %T_Q(S +1)Vae_1(s+1)=06_2(s+1)

RRTAR v_o(s+1) = zo(s) WEZ 2T
Hk, #AIGE
EIE 5.1 FRHETTRE (5.23) BL

G_a2(s+1)A_1Vow(s) — %ng(s + 1)[Aow(s) + Vow(s)] + (A —k_1)w(s) =0  (5.27)

WRAF—EE T LA B U A Z S T7 .

6 Rodrigues ARXHE—/ T

ik

n—1

Y,(3) = puls — ) = p(s) [ o(s — )
=0
SRS — I (33) RISEATTE, TR Vol BTN V(o) = po)o(s) T ols 0
R4 F F 8 2.1 fl Pearson J7#2 (5.3), HATH
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1
_V;E—n(s){[T(S_l) (s = 1)Va_1(s) +o(s —1)p(s — 1)] 1_[05_Z
n—1
_p(s_l)U(S—l)HU(s—l—z)}
i=1

HRLBNAFR]— M Y (s) ED TR

o(s—1)—o(s—n)
Va_p(s)

+7(s—1)

(5 — n)V_nY(s) = Yo(s—1).  (6.1)
( )

R 6.1 IR ui(s) BT ZDITRE— AP L
P1(s)Viu(s) = po(s)u(s — 1), (6.2)
X pi(s) # 0, MAEHLEED TR
(P1(5) = po(8) Vi (s)) Ar—1Vru(s)

; (A“m(s) ~ pols) Ef%) Avu(s) = Au_rpols)u(s) = 0. (6.3)

2, BT (6.3) TR

s 1
us(s) = C’ul(s)/N mdvxk(t),

XH C R
IEORET A FEREIDTRE (6.2) 3L, #ATH

1(8)Ak—1Viu(s) + Ag—1p1(8) Axu(s) = u(s)Ar—1po(s) + po(s)Ag—1u(s — 1). (6.4)

¥
Ap 1 Viuls) = — <A u(s) — V“(S))
Pt vk Azp_1(s) \" " Vai(s) )’
&
Ag_qu(s —1) = % (Aru(s) — Ag—1Viu(s)Azg_1(s)) . (6.5)

B (6.5) HARN (6.4) K, HAVBENIRT u(s) WFTEE (6.3) . ILHTE (6.3) HEFH—MA ua(s),
R4

uz(s)\  ui(s — 1)Viua(s) — ua(s — 1) Viui(s)
<U1 (8)) B ur(s)ui(s —1) : (6.6)

MU EHES, w(s) 2

Ak_1[p1(8)Viu(s) — po(s)u(s —1)] = 0.
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FHHMERTFE C, &
p1(8)Viua(s) — po(s)uz(s — 1) = C.

M2, ¥ (62) AN (6.6) R, W15

i 2.2, % o
ua(s) = Cuq(s) /N OO dvay(t).
EEE. I
o BT, TS
G(8)A_(n1)VonYn(5) + T()A_n Yo (s) + AV (s) = 0, (6.7)
XH
g(s)=o(s=1)+7(s — 1)Vz_1(s) = o*(s), (6.8)
N _U(s—n—i-l)—a(s—l)_TS_ Va_1(s) _ .
T(S) - AI_(,H_l)(S) ( 1)A$—(n+l) (S) 7(n+2)( + 1)7 (69)

~ o(s—1)—o(s—n Vz_1i(s
A= —Ai(nJrl) ( ( Vlin(s() ) + T(S - DVI:l((Si) = —A,(nJrl)T,(nJrl) (8) (6.10)

M-SR RERITIE, T2 (6.7) A8 A

(5 + DA (111 VonYn(5) = T (nia)(s + 1)V_, Yo (s) + AV (s) = 0. (6.11)
AR (6.7) BINYIR Ya(s). T4
n—1 s
7o) = p(o) [J o5 =) [ ————dvan (o) (6.12)
j=0 Nop(t) IT o(t - j)

7=0

BUTE, MR (6.7), ik v\ (s) = A™Y, (s). W2 v,V (s) B R
G(s)A_1VoY, ™ (5) + T () AoV, () + 1, Y™ (5) = 0. (6.13)

HEERESC R (3.6) M (3.7), MR TUREL &, FATH

o(s+k)—o(s)+T(s+k)Az_n(s+k—3)
Az_,(s+ 1)
os—n+k+1)—o(s—1)—7(s —1)Va_1(s)
Az_,(s+ 551

Tk(s) =

= —T_(n—k+2) (S + 1), (6.14)
H 1
fin =AY Dpnti(s). (6.15)

k=0
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B BB, BATHH (6.14) RWHIICH Fls). 4 k = n, BAVEE]

. 70(54—1)—0’(5—1)_7_8_ Va:,l(s):_T . _ (s
Aule) = LI o - ) TS = e £ 1) =770
H15% 5 AR T, 7 (6.13) AIBAE
o(s+ 1)A_1VeY,(s) — 7—2(s + 1) VoY (s) + i, Yo (s) = 0. (6.16)

NTHHE o, BOITE—NFI1HE, EIEARMTME 4.1.
S 6.1 Z5E— MRk, MR 2(s) = c1¢® + coq™ % + 3, P4

k—n+2 _ n—k—2 =1 =~

g -n n—k—2\ T ~
I q,l - (qk T2 gnh 2) — | p—n(s) +C1(k)
gz —q77 2 2

F(s) = |2

=~/

= {v[-2(n—k — 2)]% —a[=2(n — k= 2)]7 }an_i(s) + é1(k)

= —Ko(n—k-2)+1Zk—n + €1(k);
;Zl]% ZE(S) = 6152 + 525 + 53, %B/éx

T6(s) = [(k —n+2)" — 7| xp_n(s) + Ca(k) = —Ko(n—k—2)+1Tk—n + C2(k);

XH ¢ (k),ca(k) &RT k BRE

R qkin+2 — qn7§72 ~ k—n+2 n—k—2
Al = O s - g )

RO F g T ) e ) ),
= =~/

Ga(k) =7 (0)(k —n+2)+ %El(k —n+2)% + %El(k —n +2)% 4 27(0).

HEIL 6.1 IR 2(s) = c1¢° + c2q* + 3 B x(s) = 182 + Cas + ¢3, WA
iy = —K_1 — Kpv(n) = —kp_1v(n + 1).

iE H(6.10) R, RAOTEFI A =A_ o)™ a1 (8) = A_uyny71(s). T4, BATHF (6.15)
KXE

n—1 n—1
fin =A+ > DpnTi(s) = > DpnTil(s). (6.17)
k=0 k=-1

MBAHFIHE 6.1, 402R 2(s) = c1¢® + coq™° + ¢3, W

n—1 k—n-+2 n—k—2 _1 /
~ q —q a k—n-+2 n—k—2\ T
= _ —|— —
fn = 2 { qz —q? oy ! ) 2]
n—1 —k k 1 /
qg " —q 0 —k By T
= _ — —|— —
kl{q%_ o q)2]
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IR x(s) = ¢1s® + cas + ¢z, W

n—1 n—1
Lin = Z [(k—=n+2)d" —7'] = Z [—ko" — 7']
k=-1 k=—1
= —K_ 1—|—Z —ko" -7 =—Kk_ 1 —nkp=—(n+DKp_1.
JEEE. |

TR 6.1 MR N =\ = —ruv(n), WLIH (6.13) 22
LY (s)] = 0.
i BAVGERY A =N, 15, # A, = A" (5.10) XAHE 4.1, 4

. Vr_i(s) Vo(s)
=M — A <T(S -1 Vi(s) VSE(S)>

=X\, —A_171(8) = —kpv(n) — k1 = —Kp_1v(n+1). (6.18)

Hth, MR 6.1, AT A, = A" |

m%R (5.11), RAOTA LEYAY) = L") = 0. FEARKAVEE] Rodrigues HARM—4
*EJ_“:

THE 6.2 WE

A=, HAn # X FFm=0,1,---,n—1,
2772 (3.1) HIEMZ

G A () T] (s — )

yn(s) =

p(z) iy
Ca () e N 1

+—2A™ | p(s) [T ots - 3) . dy_ (1)
pl) -0 /N p(t) 1 o(t — )

7 E—f&Y Rodrigues A3
WE T TR a(s) AR
w(s) = c10° + c2q7" + e3 B a(s) = c15” + s + cs,

XH g c1, 00,03 HHEEL WE Polar(s)] BT xin(s) (K B2 —EEEE) 09 n 2T, T4
APy [xi(s)] = PRT zry1(s) B n— 1 HrET .
A (5.7) 5 FRBIR Z 4 T PR R AR

0" ($)A_(n+1) Vonv(s) +7(s,n)A_pv(s) +n(n)v(s) = Po_1[z_n(s)], (7.1)
XHE y(s,n) F nn) FiE, H Pioifz_n(s)] B—PRT o_n(s) B n—1 HEEZTA. K
E

A(,",z (0% ($)A_(n11) Vnv(s) +7(s,n) A_,v(s) + n(n)v(s)]
= 0" (s)A_1Vow(s) + 77 (s)Agw(s) + A*w(s) =0
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H
w(s) = A(_n,zv(s)

2, BAMRE

0" (8)An1V_pnv(s) +7(s,n)A_nv(s) + n(n)o(s)
= A_(n41) [07(8)V_nu(s) + £(s,n)v(s)], (7.2)

K 0(s,n) F5E. BUTE, HEHERRI (3.6) M (3.7), XHMEATAEGUCREEL £, &ATH

o*(s+k)—o"(s) +v(s+k,n)Az_n(s+k—3)

Yi(s,n) = Az nir(s) ; Yo(s,m) = ’7(87 TL),
k—1
mk(n) =n(n) + > Ajny;(s,n), no(n) = n(n).
j=0
2 k=n, WH

o*(s+n)—o*(s) +v(s+n,n)Az_p(s+n—3)
Az_p(s+ 251)

7 (s) = n(5,1m) =

_o(s+1)—o(s—1) (s — Vz_1(s)
- Az_1(s) ( 1)A$,1(s)’ (7.3)
« — Vz_1(s) Vo(s)
A=nn)+ > Aj_,vi(s,n)=A-V_i|71(s—1) - (7.4)
URAPPE S ( ZE o)
B (7.3) X, BIG
_o(s=n+1)—o(s—1)=71(s = 1)Vz_1(s)
v(s,n) = Av (s — 1) . (7.5)
B2, W (7.2) MG 2.1, B
Az_n(s .
l(s+1, n)Wi)ztS) + A_(y1y0"(5) = y(s,n), (7.6)
A_(n41)l(s,n) = n(n). (7.7)
M (7.5) F1(7.6) X, G
Us,n) = o(s—n)—o(s—1)—7(s — I)Va:,l(s). (7.8)

Va_,(s)

W4, nln) = BULE, RATHE N FEED, SHEMAEREE L &

o(s+k—n+1)—o(s—1)—7(s —1)Vz_1(s)
Azp_pn_1(8)

Yi(s,n) = = Ti(s).

t (6.17) 1 (6.18) 3%, 7%

Ap = v_lT_l(S) —l—/):—f— Z A]_n?k(s)

Jj=0
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A2 f (7.4), FAT A = Ao
H i 7.1, A5

0" (5)V_nv(s) + L£(s,n)v(s) = Pylz_(ny1)(s)].
BAE, BAVITRE (7.9). Bie, BNIHE THITREN#E
o (s)V_nv(s) + £(s)v(s) = 0.

FE (7.10) A WERE K

o(s—=n)v(s) =(o(s—1)+7(s = 1)Va_1(s)) v(s — 1).

#E—2, i Pearson F#& (5.3), A[15%
p(s)a(s) = [o(s — 1) +7(s — 1)Vz_1(s)] p(s — 1).

A 2T (7.11) 28R

A GEWI DL L7 R e

XHE ORI
BT, ik
n—1
v(s) = C(s)p(s) [] o(s — i)
=0

M4, F(7.12) AN (7.9) K, WFH

Pplz_(ny1)(s)] _

V_.C(s) = —
p(s) il;IOU(S — i)

W5, MRS 2.2, 715

o) = [ DOl o+,

n

Vo) I ot =)
XEC RS BT
p(s)y(s) = w(s) = A" u(s),
e {145 I 5 .
FHE 71 OME
A= FHl Ay # Xy B m=0,1,---,n—1,

(7.10)

(7.11)

(7.12)
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Hypergeometric Type Difference Equations on Nonuniform Lattices:
Rodrigues Type Representation for the Second Kind Solution

Cheng Jinfa Jia Lukun
(School of Mathematical Science, Xiamen University, Fujian Xiamen 361005)

Abstract: By building a second order adjoint equation, the Rodrigues type representation
for the second kind solution of a second order difference equation of hypergeometric type on
nonuniform lattices is given. The general solution of the equation in the form of a combination
of a standard Rodrigues formula and a “generalized” Rodrigues formula is also established.
Key words: Special function; Orthogonal polynomial; Adjoint difference equation; Hypergeo-
metric difference equations; Nonuniform lattice.
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