3A HEKOU MHTETPAJIM KOHM BJIETYBAAT BO HM3VUYYBABETO
HA TIOTMHOMHUTE HA JACOBI U HA LAGUERRE

Ipunosu MAHY, Opnen. 3a mar.-Tex. naykw, 1/1, 1980, 5-17

1. Ja rr pasrienaMe HOJNHHOMMTE J Sl (x) Ha Jacobi onpezemneHm
co pexypeRTHaTa dopmyna [1]

2n(n+a+PB) 2n+a+p—2) PP (x)
=@n+a+p—D){2n +a+p) 2n+a-+
+B—)x+ad—p} PR —2(n+ax—1) (n+

+B—1) @ +a +BPER(x), n=23,4,...

PP (x) =1, PP (x)= —;-(m +8 +2)x—~%(a——ﬂ)-

Tlosnaro €, Aexa TAe o6pa3yBaaT exHa 6a3a Ha BEKTOPCKHOT IMPOCTOP
HA NONXAHOMHTE OJf CTENCR HAjMHOTY CXHAKOB HA 71 M JCKa C& OPTOTOHATHH
ra [—1,1] co Texmucka oymxmmia (1 — x)* (1 + x)8. IlpuToa mBMame
«,f>—1

Metonata Ba Christoffel-Darboux 3a oBHe TMOXMHOMH HE BOXE LO
CleAHHOB HACHTHTET

» 2—a—p
1 B N1 plaP) () pla ) —
M 2 W ATEE B0 = e

Frcr+2)T(n+a«+p+2)
‘Th+a+1)T@m+B+1)

. P3P PP 0) — PP o) PP ()
o

Kajge LTo €
2atp+1 Tk+a+D)TE+B+1)
2k +e+P+1 TER+DT(]k+ae+p +1)

(o,
1 B _

Hexa f(x) € mpou3BOJICH NOJWHOM Of] CTENCH 7, ONPECACICH CO

@ f®= 3 a PP,

k=0,

On (1) %emMmame

1
B ® f A —0%1 + x)Pf(x)kZ'o{hi“' P} PP (x) PP () dx
-1 = '
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=2(n—|—1) n+at+p+1)
@n+oe+p 4 1)

f (A —x)* (1 -+ x)° £ (%)
1

Pup1 ) PP ) — PP () PP 0G)
X—y

(@) = ﬁ @+k—1), (@=1, n>=1.
k=1

Ilo 3amMeHa BO 5EBaTa CTpPaHA Ha IOCJIEXHOBO DPaBCHCTBO CO BpeaEOCTA
Ha f(x) oa (2) moGuBame

@n4oa+p+ 1) KD i

'@ﬂ),
TEF DR LatBTD E*F O

1 : . )

HIA

1

(@, g) (a, £) — plm (at,
3) f(l—x)a (-pxyef (o) Bt D G, Po™ 0;)_:’,. ) POy,

—1
@Rt e+ @D P
B ICEY) (n+«+ﬂ+l.)f°’)'

IMocenmapa pexanmAja OBO3ZMOXYBA Ja Cc€ TpecMeTaar 6pojHm
HETErPAJINA.

2. Taxa, mopagu

@mon  (FFR @+ 1
P F’(l)—( ; )————a

n!

3eMajka y = 1, ox (3) ke mmame

1

(%, (x,
@ [a—0ra+arre @t RIEPO Gl e+ ) PR,

1

(a, B)
Al @n 4o+ B+ 1), A " ),

T 2@+ Da(r Fax + B+ 1

Vimajkn mpenBupx JAeka €

E+DPEP D) —(+x+DPPX _ 2 ta+B+2

x—1 2 P’(|a+"“(x)s
on (4) cnenyea
. :
(5) f A=) + 80 PEHP (x) dx
-1
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_ @nta+B+1)-n AP
BRCES N CETES ES VAL

=2¢+F+tB(n 4B+ 1, « + 1) £(1),
xaje I1OTO €

Bpqy— LD T@

T+
Cnayno mopanm

PP (1) = (— 1)*[‘ ) Py Gt L3

on (3) 3a y = — 1, ke umame

1
(az, B) «
© -_I:(l X+ Def () B () -:(+n ;H% + PP

(—Dral @n + o +B +1), AP P
2(nFa+B+ D@+ D (—D-

Bunejku e

D PP+ @B D PP 2 e B2 e i,
x+1 2 "

on (6) ce mobusa

1
Q) _[ A —x)*A + x)p £(x) P2FY (x) dx
T
_rnl@rtatp D) o
n+oa+B+1)@+ Da

— (2Pt Bt + 1, B+ 1) f(—1).
3emMajku BO mpeaBun Heka e [2]

)

PEP—D () P () = PP (x)
oxn (5) u (7) Haorame

1
&) f A —x%1 (1 + )P f(x) PY* P (x) dx
=1

=20tP—1[B(n + B +1, 0 /(1) + (—D*B@nta +1, B) f(—D]

3. Jla pa3rmeaaMe HCKOH IOCEOHW CiIydan.
Hexka ¢

©) F =P, v,8>—1.

Oxn (5) mobuBame

1
f A — % + x)p P& P () PO () ax
—f

_@nte+B+1)(x+Dan

) hflu,p)’
(m+oa+p+1) (¢ + 1)a
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xomexa on (7) ke mmame
i
f (1— %)% (14 x)p—1 PP (x) PD (x) dx

-1

_@rtatP) G+ g,
@ +oat+p) B " '

Axo ja BHeceMe BpemHOCTa 3a f (x) on (9) Bo (8) maorame
(10) f (1 — x)==1 (1+ x)p—1 PP ()PP (x) dx

_—_2°‘+P—1l.("+Y)B(n+B+l, ®) + n+8)3(n+a&+l. ﬁ)]
I\ =n . n 2

B+ 1

T e

=(_2n+«+ﬁ+1)h£°‘"”((v+1)n
n+¢+ﬂ+l (¢+I)n

4. Axo zeMeme

fx) =

on (5) moGusame
f(l — x4+ x)f PP (x) dx =20+8B(n + B + 1, )

a cauuBo ox (7)

[(1 —x)%(1 + x)p—1 xn PP dx = 2248 B (n + & + 1, B).
1 .
Opn (8) BO 0BOj ciy4aj Haofame

f (1 — )1 (14 x)p—1 xn P P (x) dx

=20+e-1[B(n + o + 1,8) +B(n + B+1, 1)]

(@nirz + Bnss i

— 20+8—1 B (a,
) G+ Bane

5. da zememe

S (x) = Py (%),

xage wrto P, (x) e mommaoMm Ha Legendre ompezeneH co

] - 1)*( ), o
n—k
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3HaeMe _nexa e
Po() =(—D"* Pa(—1 =1,

na uMaMe

1
f (1 —x)2=1 (1 4 x)*—1 Pp (x) P (x) dx
-1

1
= f(l — x)%—1 (1 + x)B—1 xn PI* P gy
—i

=20+F—1(Bmn+ta+1,B)+B@r+B+1, o).

IITO ¢¢ Hanpaso go6mea # ox (10) 3uMajkr vy =8 =0 T. e. 3a

Pa (x) = P29 (x).
6. Heka e
£ =L (),
Kane mTo F At (x) e monurOoM Ha Laguerre ompencsieH co

| A + @ (— )
o) — .
an LW =2 T —or d + o

Jlo3smaro € gmexa

=8t p ni1tamn
. ,

Xxage 1mrTo €

1B (—n; 1 +8;x) = i:w ((T:);;k .

On (5) mmame
1
f (A —x)*—1 (1 + )P LI (x) Pi™ P (x) dx

=2“+“(—1—+;Q18(n +B+Ln—aw 1 F(—n;l +a; 1),
ni .

moaexa onx (8) Haolrame

1
f A — )21 (1 + x)p—1 L (x) PP (x) dx
—1

=22+-1[B(r+ B+ 1,0 1Fi(—nm 1 +a 1)+

a+ada

+—D*B(n+a+1L,R)uFR(—n1+a—1)] l
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7. Ha 3ememMe

S (x) = Hpy (),
kane mro Hy(x) € moammaoM Ha Hermite ompenesieH co
7] (—DE ! (2x)—2%

Ha )= 2 3 — 2/

Oxn (5) Haofame

f (1 — x)2=1 (1 4 )P Hp () PP () dx = 22+PH1 B (n + B +1,0) Ha (1),

~1
a on (8) mmame
1
A —x)=—1 (1 + x)B—1 Hp (x) PSP (x) dx
-3
=20+8—1[B(n +B + 1, &) Ho (1) +(—1) Bz +a + 1,8) Ha(— 1)].

8. TIlonumommuTe Ha Laguerre ompenesicam co (11) ja samoBoaysaarT
¢cnenHapa peKypeHTHa dopmyta

nLP ) =(—x+2n+oa-—1) L2 — @+ a—1) L2; (%)
LPOG) =1, LPG) =—x 4o+ 1.
MeTtonoT Ha Christoffel-Darboux 3a oBme monrmHOME HH HaBa

(2) PHLE®LEG) _ D LR GILPO) — L O) LP )
o (0 + o S A, y—=x

Ha zeMeMe eneH IMOJHHOM OO OOIHKOT

> @
()= § as L™ (x).
Ox (12) noGusame

Z a + ) (oz) (}’)f e—% x4 L(a) x) 2 as L(G) (s) dx

IR fwﬁ s BN IO — L2 D LO )

T 04 @) J y—x
HIH
d LW @IP ) — L2 NLP , _Fot+a+l)
Jef“’x“f(x) y-—x ——("—_—'__Tfo’)-
9. Bo moce6uroOT Ccity4aj, xora € y = 0, nopajxa
(o) _ A+ &)n
LY O = =
nobusame
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- Cat) (e
a3) f = x% £(x) n+a+ DL, (x)—(n +1LFR, (x) dx =T (e 1)f(0).
o

x
Buanecjku e

xLE (x) = (n + o + 1) LD () — (n + 1) L2, (x),

on (13) moGumame
14) f x2e—= f(x) LT (x) dx = I (= + 1) £(0).
[+]

Axo ¢
f(x)=x",

ro po6mBaMe MO3HATOTO CBOJCTBO ACKA €

[ e xx+1 LIV (x) xn—1dx = 0.
[ ]

Ha 3ememe

£ =LP (x).
On (14) ke mmame
as [ e—= xx LD (x) 1P (x) dx = (Li’;!p)—" I (@ + 1).
Axo ¢ B = «, mOpamm

LS;OH— n (x) —_ kz_o L,(‘o:) (x)’

or (15) ke ummame

Fn +o+1)
7! )

fe—x xo g+ x) L™ (x)dx =
U

10. Heka e

S (x) = Pp(x).
On (14) moGumame

fe—sxaz.,‘.““)(x) Pp (x) dx = L (x + 1),F,(—n, n -+ 1; 1%)
o

Ho 6uacjku ¢

1 (_I)"(%)
F(—zn. 2n 4 1; 1; ———) —_—— \%/
2 n!

F(-—2n+1, 2n +2; 1, %)=o,
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ke mMamMe

fe—-"’ x% Py, () LETY (x) dx = ___n—,——"— x-+1)
0

HIA ago « == n, JoSusamMe

f e xn LS (x) Po, () dx = (— 1) (—%—) .
3 ) n

Cna4HO, ako 3eMemMe

S () = Hou (),
aopagu

H3. (0) = (— 1)» 228 (%) , gy (0) =0,

ke mmMame

fe‘—‘ x% Han () L) dx = (— 1) 26 2n — DI T (= + 1),
]

AN axo e o = 1
f = x% Ha, (x) LETV () dx = (— Dm (2m)!:
0

11. TIo3zBpaTo € AcKa

LETPED () — kzo L (x) Py (x).
Bo To0j caxy4daj on (14) ke mmMmame
(o)

- ” i
f e LR G LI (x + 3) dx = T(@ 2 —pv- L2k )
k= :
o

Ho 6Omacjku e

kz—:o (;)lk fop—)‘-k O) = L(”OH'(%) O)s

on (14) xe mobueme

f ez xx—1 L () LY (y + x) dx =T (@) L P ().
p ‘

Cnnuyro of

- 5 (1 + )a (1— p)»—* y¥ LI (x)
L2 = 2 T e

cnexyBa
f e x% Ly (x) LP(xy) dx =

0

Fe+1) TE+nr+1)
re+1) T@+1

12. 3emMajku BO WpeABHUN neKa €
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L) = 3

(e« — By LE% ()
k=0

k1
3a NPOM3BOJHHU « K B, 1 ox (14) ke mMmame

f e x% L9 (3) L9 (x) dx = Q%‘,ﬂ' T + 1)
[+)

=2 (B—u)k l"(oc-%—n——-rk—}— 1)

(n— k! ’
o Kazne ‘cnen;yna.' HAOCHTATCTOT

. i G —ow)e(@ + Dp_rx
o k! (n — k)

_A+Ba

n!
Christoffel-Darboux

13. 34 momumommre na Hermite Hy (x), ja amame dopmMmynara Ha
2 2

1 . 1 Hyyy (X)Hn (¥) — Hn (x) Hn31 ()
2 2 R HO) =

x—y
Axo f(x) e IOJMHOM Op CTENeH i,  T.€

S (x)=

ce nobGuma

Z as Hy (%),

2VF 3 ax He ) =2 VRS O)
i )y —
e fe 452

- oo

x—)y
3emajikn y = 0, no6usame

[ R r @ ax = o

Kane wro f (x) € HOAMHOM OJ, CTEOeB 2n
Axo 3ememe

Hp 3 (%) Hp () — Hp(x) Hunyy ()

2n41 (2m)!
@n— DN S,

S x) =L (x),
ke moGmeme

j‘ oz 2 () L) = (— 1) 229+ (1 + o)
x

Comaao uMaMe

f e—xz__w Pan(X)dx =20+ (2 n — DN
x

MM IOOIILTO
f o—x2 H>, (x) C

2n (X) dx =22n+1 (v),,
x
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¥ane mro Cp(x) ¢ monmAoM Ha Gegenbauer, OHpeLe/icH CO

W (— 1 (a e @R
=o k! (n — 2K)!

Cix =
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SUMMARY
ON SOMME INTEGRALS INVOLVING IN STUDIES
OF JACOBI AND LAGUERRE POLYNOMIALS

The following formulas are established:
1

1°, f A —x)%A + 0P F(x) PEHL 8 () dx = 2%H8FH! Blry B+1,a+1) £ (1)

-1
1

> [ (A —D*U + 0P £x) P& P (9dx = (—1)n 2%+ PH Barta+1,841) (1)

—1
1
3°, f(l — %1 + 0P Ll(l.) x) Pf.“v P gy =
%1
= 2%FPH (B (4B +1, @) Fi(—n; 1+a; 1) +

(1 +am
n!

+ (— DB (n+a+1,B) Fy (—n. 14+ a, —1)]
1
4°, f A — "1 + P~ H, (x) P& P (x) dx =
—1
=22FP-1 B (n +B+1, o) Ha (1) + (—1)* B (n+a+1, By Hu (—1)]

oo
s°. f e x® LD (x) Pu (x) dx = T (a+1) ,F, (— non+1; —;—)
[+]

6°. fe'"" x® Hy ) LE D (x) dx = (— 1) 27 @n — DU T (= +1)
[+]

where .Pf,“‘v 2 ), L,(,‘) (x), Ha (x) are Jacobi, Laguerre, Hermite polynomials respectively
”n
and f(x) = ) Gz P{™ P (x).
&=0
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