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Notations

Traditional name

Chebyshev polynomial of the second kind

Traditional notation

Un(2

Mathematica StandardForm notation

ChebyshevU([n, z]

Primary definition
05.05.02.0001.01

H (-1 (n-K! @222k
Un@ =) /ineN
— k! (n—2k)!

05.05.02.0002.01
Un@=-U_@/;neZAn<0

Specific values

Specialized values

For fixed n

05.05.03.0001.01

U0 mn
n(0) == 005(?)

05.05.03.0002.01
UD=1+n

05.05.03.0003.01
Un(-D =(-D)" (1 +n)
05.05.03.0016.01

i

Un[— 5) == —i)n Fn+1

For fixed z
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05.05.03.0004.01
U@ =1

05.05.03.0005.01
Ui(9==22

05.05.03.0006.01
U9 =472-1

05.05.03.0007.01
Us(2) =87 -4z

05.05.03.0008.01
Us2=1672-1272+1

05.05.03.0009.01
Us(2 =322 -327+62

05.05.03.0010.01
Ug(2) =642 -80Z +247 -1

05.05.03.0011.01
U/(2)==1287 - 1922+ 807 -8z

05.05.03.0012.01
Ug(2) = 256 7 — 44825 + 2407 - 402 + 1

05.05.03.0013.01
Ug(2) =5122° - 10247 + 6722 - 1607 + 10z

05.05.03.0014.01
Up(2) == 1024 71° - 2304 2 + 1792 £ - 560 7' + 607 - 1

Values at infinities

05.05.03.0017.01
Up(e0) =0 /;n>0

05.05.03.0018.01
Un(=c0) = (=10 /;n>0

General characteristics

Domain and analyticity

The function U, (2)is defined over N® C. For fixed n, the function U, (2) isapolynomial in z of degree n.
05.05.04.0001.01
Nx2— U2 ::N®C)—C
Symmetries and periodicities

Parity

05.05.04.0002.01
Un(=2) = (=1)" Un(2)
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Mirror symmetry

05.05.04.0003.01
Un(@ == Un(2

Periodicity

No periodicity

Poles and essential singularities
With respect to z
The function U,(2) is polynomial and has pole of order nat z = .
05.05.04.0004.01
Sing (Un(2)) = {0, nj}
Branch points
With respect to z
The function U,(2) does not have branch points.

05.05.04.0005.01
BP(Un(2) == {}

Branch cuts
With respect to z
The function Un(2) does not have branch cuts.

05.05.04.0006.01
BC(Un(2) = {}

Series representations

Generalized power series

Expansionsat generic point z == z,

For the function itself

05.05.06.0018.01

(N+1) Thy1(Z0) — Zo Un(Z0)
Un(2) o Un(29) + (z—29) +

2Z2-1

2(8-1

(B-1)n*+2(Z-1)n+32)Un(z0) —3(N+ 1) 20 Te1(20) ) (2— 20)* +

iz Z)
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05.05.06.0019.01
(N+1) Tny1(20) — 2 Un(20)

Un(2) o< Un(29) + (z-29) +
z-1
(Z-1)n?+2(Z-1)n+32) Un(20) - 3(N+1) 29 Tny1(2) , ,
. (z-2)*+0((z- 2)°)
2(%-1)

05.05.06.0020.01

Un@ = )" 2 Cii(z0) (- )

05.05.06.0021.01

y Vr (n+1)zn,‘(zo—1)-k e (4 X 3 - 1-z ;
2= = n+2 = 1-k ——|(z-
n(2) > 2. m 3 2[ > > (z-29)

05.05.06.0022.01
k+1

Un(@ = sz[z Z Byt - k]_[u (20)

i1=0  i},1=0

(z-2)"

05.05.06.0023.01
Un(@) o Un(20) (1 + Oz - 20))

Expansionsat z==0

For the function itself

05.05.06.0001.02

n n
Un(z)occos(z)+(n+l)sm(2]z n(n+2)cos( ) iz~ 0)

05.05.06.0024.01
7n an an
Un(@) cos(?) +(N+1) sin(?) z-n(n+2) cos(?) Z+0(2)

05.05.06.0002.01

22040 -n,n+2;; 1 z
Un(@=(n+1) F1§0:0( 3. e __]
Zm 2 2

05.05.06.0025.01
A 2 (52), (22
( z)k(2+ )k 22k+(n+l)sin(ﬂn)zz 7( 2 )k( 2 )k 2k

mn
o=l )L R

05.05.06.0026.01

1 n 1-n n+3
Un(2) == s( )ZFI(__ —+1; —; 22)+(n+ 1) sin(—]zzFl( , ——
2 2 2 2

;22)

N W

05.05.06.0027.01

1 n
Un(2) == cos(— -(n+1sin (z))
2
1-7
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05.05.06.0028.01

Un(2) = cogncos™(2)) +

1-7

05.05.06.0029.01

Un(2) ==

Vi-2
05.05.06.0030.01

n
Un(2) == 005(5 (-2 sin"l(z))) +

05.05.06.0003.02

mn
Un(2) o cos(?) (1+0(2)

05.05.06.0004.01

B Dk (n-k)! (22" 2K

Un@ =)

e k! (n—2K)!

05.05.06.0005.02

sin(ncos™(2))

(cos(?) cog(n+1sin(2) + sin(?) sin((n+1) Sinfl(Z)))

s n(g (r-2s n"l(z)))

1-27

Un@ o (-1 (+ 02" 2l (14 02)) fin> 0

Expansionsat z==

For the function itself

05.05.06.0006.02

n+n)
Un(2) oc (N+1) (l+

05.05.06.0031.01

n2+n
Un(2) < (N+1) (1+

05.05.06.0007.01
N (=N (N+2)

(z-1

-nN1-n2+n)(3+n)

(z-1)+

(z- 1%+ ...)/; (z- 1)
30

-n1-n2+n@+n)

(z-1?+0((z- 1)3))
30

k

Un(@ = (n+1)
n(Z n+ Z(; (g)kk!

05.05.06.0008.01

N w

Un(2=(n+1) 2F1(—n, n+2,

05.05.06.0032.01

Un(2 =
V1i-7
05.05.06.0033.01
1
Un(2 ==
2(z-1

1—2)

1—2)
"2

Si n[2 n+Ds n"l[

11-z
(zFl(—n— 1, n+ 2, E, T)—ZF]{—”, n+ 1,

)

NI -
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05.05.06.0034.01

1 1
U= ————— [P% - P§+1(Z))
2(1-2¥Vz+1
05.05.06.0035.01
1+2n 1+2n 1 3+2n 3+2n 1
Un(2) = [ZFI( - o 1—22)—2F1[ - o 1—22))
V2 A-2Vz+1 4 4 2 4 4 2

05.05.06.0036.01

1 1 o 1 .
Un(z)::m[co £(2n+1)sm 1(\/1—22))—co §(2n+3)sm 1(\/ 1—22)))

05.05.06.0009.02
Un(@ o« (n+1)(1+0(z- 1))

Expansionsat z==-1

For the function itself

05.05.06.0010.02
+n) ! nl1-n@@+n)(B+n)
) —

(z+
30

ne
Un(@ o (-1 (n + 1)(1— (z+1)2—...)/; (z- -1

05.05.06.0037.01
+n) nl1-n2+n)3+n)
z+1)—

30

n2
Un(@ « (-D"(n+1) (1 N (z+ 1%+ O((z+ 1)3))

05.05.06.0011.01
k

N (=N(N+2) (z+1
Un@=(-1"1+n) [ )
k=0 (g)k k! 2
05.05.06.0012.01
3 z+1
Un@==D"A+n) zFl(—n, n+2; E; T)

05.05.06.0038.01

(_1)n | [ | _1[ Z+1 ]]
Un(2) == sinf2(n+1)sin
1-2 2

05.05.06.0039.01

e e ke el |
Un(2 ==cogd n|z—2sin + sinn|x—2sn
‘/E 1-2 ‘/?

05.05.06.0040.01

o ) e )
Un(@ = (-1)"|cog 2nsin - sinf2nsin
‘/? 122 ‘/?

05.05.06.0013.02
Un@ o« (D" (1+n)(1+O(z+ 1))

Expansionsat z== oo
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For the function itself

Expansionsin1/z
05.05.06.0041.01
1-n 2-mM@B-n)
+ + ] /in>0
47 3Rz

05.05.06.0042.01

1-n (2-n(@-n) 1
Un(2 « 2" z"[1+ + +O[—]] /in>0
47 3R bl

05.05.06.0043.01
2 (52), (-2

Un(@=2"2" Z 12k K z 2k
oo K!(=n)

Un(2 o« 2" z"[l +

05.05.06.0044.01

n l-n 1
Un(2) = 2”2”2F1[——, —-n; —J /in>0
2" 2 2

05.05.06.0045.01

v IR S C

2V Z2-1

Expansionsin1/(1- 2

05.05.06.0014.01

n n-1)(2n-1)
U@ «2"Z-D"|1+ —+ —————+ ... |/; (1Zd > 0)ANn>0
z-1 4(z- 1y

05.05.06.0046.01
n n-1)12n-1) 1
U@ 2"z-D" |1+ —+ —+O[—] /in>0
z-1 4(z-1)7? nd
05.05.06.0015.01

o C(-n-2)

Un@=2"(z-1)" )’

()
o KI(=2n-1) \1-z

05.05.06.0047.01

1 2
To(@) = 2"t (z= 1" 2F1(—n, ——n1-2n; —) ineN
2 1-z

05.05.06.0048.01

22\ 1-7 z-1)"( [z+1 . M oISz -1 2 ( [z51 )
05.05.06.0016.02

Un(@ 2" [1+ O[;)) /in>0

-2n-2

Un(z) ==

z-1

-z-1
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Expansionsat n == oo

05.05.06.0049.01
sin((n+ 1) cos(2)

iz

05.05.06.0050.01

i i cos1@)

24 1-2

ie~t (n+1) cos’ltz)

2y 1-2

sin((n+1) cos™1(2)

iz

Un(@ =

-m < arg(cos(2)) < 0
Un(2) o O<ag(cos(@) </ (n- o)

True

Other series representations

05.05.06.0017.01
|2 -
Un@ = ) ( n2+kl ) 22k(2 1) (22 +— - 1)

o n+1

Integral representations

On the real axis

Of thedirect function

05.05.07.0001.01

n+1 pn n
Un(2) == % (z+ \/22—1 cos(t)) sint)dt/; z¢ (—oo, —=1)

0

Integral representations of negative integer order

Rodrigues-type formula.

05.05.07.0002.01

)"Vr n+1)  "(1-2)7?

2“+1r(n+ g) Vi-2 oz

Un(2) =

Generating functions

05.05.11.0001.01

Un(2) == [[t”] )/;—1<z<1

t2-2tz+1

Differential equations

Ordinary linear differential equations and wronskians
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For thedirect function itself

05.05.13.0001.01
cos((n+ 1) cos%(2))

iz

(1-Z)W (@ -3zW @ +(N+2)nW(2) = 0/; W(2) = ¢, Un(2) + C,

05.05.13.0002.01

cos((n + 1) cos(2)) n+1
WZ Un(z)x = 32
Vi-2 (1-7)

05.05.13.0003.01
cosh((n+ 1) cosh‘l(z))

iz

(1-Z)W @ -3zW@ +(N+2)nW(2) = 0/; W(2) = ¢, Up(2) + C,

05.05.13.0004.01

cosh((n+1) cosh"l(z))

iz

(V1-2z cod((n+ 1) cos *(2)) cosh((n + 1) cosh (@) -Vz-1 sin((n+ 1) cos*(2)) sinh((n + 1) cosh_l(z)))

Wy

Un(2),

n+1
z-1*@z+ 1%

05.05.13.0005.01

(1-A)W'@-3zW @+ (N+2)nW2) =0/;W2) = ¢, Un(d +C, Tr1(2)
1-2
05.05.13.0006.01
n+1
W Un(2), Th1(2] ==
Vi-2 ] (-2

05.05.13.0007.01
3929z (2 nn+2) g 2?
V\/’(z)—( 9()9()+g ()]V\/(Z)+ n+2) g2

1
- W(2) =0/, W2 = ¢, Un(9(2)) +C; ——— Th1(9(2)
1-g@2° 9@

2
1-92 V1-g@°

05.05.13.0008.01

1
Un(9(@), —— Tn+1(g(2))] =

1-92°

n+1Hg®
(1-0@?)"

W,

05.05.13.0009.01

(3g<z)g'(z) 2h@h (@2 g"(z)] nn+2g@? 202’ W@ [39(2)9'(2) g"(z)] h(2)
w’(2) - + + W (2) + + + + - wW(2)

1-9(2°? h(2)? g 1-9(2? h? h@\1-g2° 9@) h@

1
0/, W(2) = ¢, h(2) Un(9(2) + ¢, h(2) ——— Th,1(9(2)
1-9(2?
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05.05.13.0010.01

n+1)h2*g@

h(2)
h(2) Un(0(2), ———— Tn11(0(2)
1-92?

Wy

(1-9@27)”"

05.05.13.0011.01
@2 -1)wW' @ +(a®@2r-2s+ D2 +r+2s-1)zw (@ + (22" (s+rn)(s-r(n+2) -s(r+s)wz =0/;
z
W2 = ¢ ZUn@z) + ¢ ———Tya(@z)
1-a27"
05.05.13.0012.01

arz*2s1(n+1

(1-a2 21"

W,

bl
FUn@z), —— Tn+1(azr)] =
V1-a2z"

05.05.13.0013.01
(2?2 - 1)w’(2) + (2@ (log(r) — log(s)) r*Z + log(r) + 2log(s)) W (2) +
(—a® ((n+2)log(r) - log(s)) (nlog(r) + log(s)) r** - log(s) (log(r) + log(s))) w(z) = 0 /;
&
W(2) = ¢; 8 Up@@r?) + ¢, ————Tpa(@r?)
1- a2 r‘ZZ
05.05.13.0014.01

ar?s’Z(n+1)log(r)

(1 _a? r21)3/2

W,

&
s'Up@r’), ————Tha@r9 =
1-— a2 r-22

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

05.05.16.0002.01
U.n@=-Uy2(@/;ineN"

05.05.16.0001.01
Un(=2) = (=1)" Un(2)

Multiple arguments

05.05.16.0003.01

z+1
Uzn T =Up-1(2 + Un(2

05.05.16.0004.01
Uzn(@ = (-D" (Uy(1-27) - Up4(1-27))

Identities

Recurrence identities
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Consecutive neighbors

05.05.17.0001.01
Un(z) = 22Un+1(z) - Un+2(z)

05.05.17.0002.01
Un(@ =22zUp_1(9 - Up_2(2)
Distant neighbors

05.05.17.0008.01
Un(2 = Cm(N, 2) Unim(@ = Cme1(N, 2 Ui (2 /5
Co(n,2==1AC1(N,2==2ZA\Cn(N, 2 =22Cm-1(N, 2 = Cr2(n, 2 AM> 0

05.05.17.0009.01
Un(2 = Cm(n, 2 Up-m(2) = Cm-1(N, 2 Up_-1(2) /;
Co(n,2==1AC1(n,2==2ZA\Cn(N, 2 =22C-1(N, 2 = Crn2(n, 22 AM> 0
05.05.17.0003.01
Un( = 2(-12Lz] 7723 (zz)_TﬂEJ Ups(22 — 1) Upe(@) - 222 ™23 (zz)lTJ‘E Un (22 - 1)Upima(@ /; m> 0
2 2

2

05.05.17.0004.01
=217 723 (2) 7 U 22 - 1) Up i - 2223 (2512 Uy (22 - 1)Uy i@ im0
Functional identities

Relations between contiguous functions

Recurrence relations

05.05.17.0005.01
Un-1(2) + Upa(2 = 2ZUn(2)

05.05.17.0006.01

1
Un(2 = — (Un_1(2) + Up,1(2))
2z

Normalized recurrence relation

05.05.17.0007.01

1
zp(n, 2 == n pn-1,2+pn+1,2/ ph 2=2"Uy2

Complex characteristics
Real part
05.05.19.0001.01

+1

|3l _
Re(Un(x+iy)) = > (-1)) 221 CoI3100 Y21 /i xe R Ay eR
=0
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Imaginary part

05.05.19.0002.01

=) _
IMUn(x+iy) = Y (<12 L2 00y i xeR Ay eR
j=0
Argument
05.05.19.0003.01
U o _
agUa(x+ i) =tan!| )" (-1 221 C T 10020, Y (-T2 C T 0yt |/, xe R Ay eR
i=0 j=0
Conjugate value
05.05.19.0004.01
I - |
Ui+ iy) = ) (D1 221 T I00 P I —i Y (-1 22 C° )0 0y xe R Ay eR
j=0 j=0

Differentiation

Low-order differentiation
With respect to z

Forward shift operator:

05.05.20.0001.01
U@ M+DTy1(2-2Un(2

0z Z-1

05.05.20.0002.01
PUn2  (Z(MP+2n+3)-n(n+2)Un@-3z(N+1) T1(2)

oz (2-1)
Backward shift operator:
05.05.20.0003.01
(1-2) m;"z(z) -z2Uy@ =-(n+ D Tp1(@

05.05.20.0004.01
a(\/ 1-7 Un(z))

=- 11—22’%T+
p" N+ (1-2) 2 Thu@

Symbolic differentiation

With respect to z
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05.05.20.0005.02
0MUn(2

prT =2"m!C™l2) /;meN

05.05.20.0006.02

MUnd Vo 5 3 1-2
=——(N+1(z- 1)‘”‘3F2(1, -n,N+2;, -, 1-m —) /imeN
oz™ 2 2 2
05.05.20.0008.02
6m Un(Z) n-m n-m m+1
=2"m! ) ... St U @/, meNAneN

Fractional integro-differentiation

With respect to z

05.05.20.0007.01

*Un@ Vr 1y g0 g2 10 -nn+2 L5z 1

=—MN+DZF1, 1, - = =

Py ; (M D7 a0 S1-a  2'2
Integration

Indefinite integration

Involving only one direct function

05.05.21.0001.01

1
f Un@2 dz= Twi@2
an+1

05.05.21.0002.01
1
f U@ dz= —— o
n+1

05.05.21.0003.01

EJ (_1)k (n-ky! -2k N-2k+a
f 2 tUn2dz= Z
kKl(n-2k!(n-2k+ )

k=0

Involving one direct function and elementary functions

Involving power function

05.05.21.0004.01

[EJ (_1)k (n-ky! -2k N-2k+a
fz“‘l Un(z)dz:Z
o KI(n=2K)!(n-2k+a)

Involving algebraic functions
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05.05.21.0005.01

(-2

f(l - ZZ)EHFS) Un(@dz= YT Un:1(2

05.05.21.0006.01

n-1 1-7 T
f(l -7)? Un(9dz=- % Una(2

Definite integration

Involving the direct function

05.05.21.0007.01

Pfl V1-t2 U

1 t—x

dt=-n1Th1(¥X)/; -1<x<1

05.05.21.0008.01

2 2/ 1
——f Un(x)? log(Un(x)?) Vi1-x dx::——[——l) /ineN
T J-1

min+1
Entropy integral
Orthogonality:
05.05.21.0009.01

1 T
f 1-t% Un(t) Un(h dt = > Omn
-1

Summation

Infinite summation

05.05.23.0001.01

kad 1
DU @W = ————— /i -1<z<1AM <1
e w2 —2zw+1
05.05.23.0002.01
& n 1 1
Zun(x)un(y):— dx—-y) /;-1<x<1lA-1<y<l1
n=0 2y 1-32 {1-x2

Operations

Orthogonality, completeness, and Fourier expansions

The set of functions Un(x), n=0, 1, ..., forms a complete, orthogonal (with weight f \/ 1-x?) system on the
interval (-1, 1).
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05.05.25.0001.01

(2, 2,
Z[ [ZN1-% Un(x)][ [ZV1-y Un(y)]zzd(x—y)/;—1<x<1/\—l<y<1
Ve /e

n=0

05.05.25.0002.01

iy [2, [27,
f [ ZN1-t? Um(t)][ ZN1-t? Un(t)]dt == 6mn
-1 T Vs

Any sufficiently smooth function f(x) can be expanded in the system {Un(X)},._,, .= @sageneralized Fourier series, with its
sum converging to f(x) amost everywhere.

05.05.25.0003.01

00 1 2 4
f(x ::Zocnwn(X) /3 Cn ::Lwn(t)f(t)d’t/\wn(X) =] - Vi1-x Un(x)/\_1<x<l

Representations through more general functions

Through hypergeometric functions

Involving »F,

05.05.26.0001.01
1- 2)
)

3 z+1
Un@=D"A+ n)zFl(—n, n+2; E; T]

N w

U@=(Mn+1) zFl(—n, n+2;

05.05.26.0002.01

Through hypergeometric functions of two variables

05.05.26.0003.01

22040 -n,n+2;; 1 z
Un@=(+1) Flioio( 3 -, ——]

ono20 2

Through Meijer G

Classical casesfor the direct function itself
05.05.26.0004.01

T 1o 2-1
Un (2 ::_—MSm(nm)szz T

m+1, —m—l)
2

1
0,-3

Classical casesinvolving algebraic functions
05.05.26.0005.01

1-7 22n -n-1,-n-:
worru i) 2 e raecos

1+z) T@n+2) o,_%
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05.05.26.0006.01

1
z-1 4n -n-1,-n-:
—n-2 _ 2,1 2 .
(z+1) Un(—)-- — G|z N /iz& (=10
z+1 I'2n+2) _E,o
05.05.26.0007.01
n 1 on -2, -
z+1) 27U, ]:: Géé[z‘ 2 12
Vz+1) T+ 0, -3
05.05.26.0008.01
. Z on _n i
Z+D)2 7 U, | [ — |= Gzl ? 2 |sze-10
z+1 rm+1 °~ 0, %
05.05.26.0009.01
_n z+2 1 0,-n-1
@+1)7z U, ] G%:S(Z\ 0,-1 )
2vVz+1 ) T+D T
05.05.26.0010.01
n n
n 2z+1 -2,1-3
(z+ 1)_5‘1Un 7J Ggé[z ﬁ n 2]/;zsi;(—l, 0
A7 -2 041
2\/;\/ z+1 25T
05.05.26.0011.01
(24 D2 242U 2+2z+2 1 12( ‘0,—2n—2)/ ¢ n
z+ zZ+ = 5z 1 Z¢ (o0, —
" 2@+ ren+2 2* 0 -1
05.05.26.0012.01
PYTTTRISS ITN i I cHz| Tvio)izecLo)
| 2z@z+1) ren+2 A\ -nn+2

Classical casesinvolving unit step

05.05.26.0013.01

Vr (n+1) -n-Zn+3
V1-z 61-14)Un(2z-1) = — Gy3lz °*hze-10
-1
05.05.26.0014.01
-n-2n+3
Vz-16(1Z2-1)U,(2z-1) = - \/—(n+1)Gzzz )
-2,0
05.05.26.0015.01
2 32
Vi-z 0(1—|z|)Un(——l)—— Vi n+1)Goylz| 2
z -n,Nn+2
05.05.26.0016.01
2 3
Vz-16(2-1U,|--1|= \/—(n+1)G z| 2 /i Z¢& (—c0, —1)
2,2
z -n,n+2
05.05.26.0017.01
Z+1 1-n,n+3
_ 2,0 ’
(1—22)9(1—|z|)Un[ s ]__2(n+1)Gz’2(z‘ _n,n+2)
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05.05.26.0018.01

Z+1
(22—1)(9(|z|—l)Un[
2z

1-n, n+3)

]==2(n+1)eg;§(z‘ a2

05.05.26.0019.01

2n—5 2n+—
z

1
Vz-1 (2z-1)6(4-1) Uy (82 -82+1) = E\/?(m 1)Gy3

]/ Re(2 >0

L
>
05.05.26.0020.01

8 8
\/l—z(2—2)8(1—|z|)Un(;——+1) \/_(n+l)622[z
z

23
2’ ]/; Re( >0
-2n,2(n+2)

Generalized casesinvolving algebraic functions

05.05.26.0021.01

n z on -3 =8
(Z+1)2 " U, = Ghlz | % 2 |iRe@>0
rn+1 27 2 1
VZ+1 2
05.05.26.0022.01
n 272 +1 1 1] -5,1-%
(Z+1)7 U, = Ggé[z, 5 - 21] /;Re(»>0
n ' —S 5+
2z\ 7 +1 n+D 2" 2

Through other functions

I nvolving some hyper geometric-type functions

05.05.26.0023.01

n+1 1 1
Un(2) = I Pnfi(z)
Vz+ Vz+1 ~z 2

05.05.26.0024.01

n+1 z+1 1
Un(2) = P2@
Vz+1 -1 ™3

05.05.26.0025.01

n+1)! (it
Un(2) = bt P&Z’Z)(z)
2)n
05.05.26.0026.01
(52)
n+DH P22
U@ = ————

Ly
Pnz'z (1)
05.05.26.0027.01
Un(@ = Ck(2

Involving spheroidal functions
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05.05.26.0028.01
V2
Un@ = -——————=0QS 10,2
\/7 4/ 1_2 2'2

Representations through equivalent functions

With related functions

05.05.27.0001.01
ZTh1(2) = Thi2(2)

Un(2 =
1-7
05.05.27.0002.01
1 0Tha(@
Un(@ = —
n+1 0z

05.05.27.0003.01

1 6Cﬁ831(z)
Un(z) == E

0z

05.05.27.0004.01

1 1 Tn+1(t)
UX)=—-P | ——dt/;n>0A-1<x<1

T J1-e -y

05.05.27.0007.01

=" 'y
U2n(Z) = T2n+l( 1- Z2 )

1-7

With elementary functions

05.05.27.0005.01

inn -n-1 inn n+l
Un(Z)zzi(ez(iZ+ 1—22) +e’7(iz+ 1—22) ]
2V 1- z
05.05.27.0006.01
sin((n+ 1) cos(2)
U= ——
V1-7
05.05.27.0008.01
n" [ _ 1[\/z+1]]
Un(2) == sinf2(n+1)sn
1-7 \/7

05.05.27.0009.01
Un(2 = (=0)" Fry1(2i 2)

Theorems

Expansions in generalized Fourier series
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ad 1 2 1
0= ) Gk /; G = f 1f(t)wk(t)dt, Y(X) ==,/; (1-%%)" U, keN.
k=0 -

One property of a unimodular matrix

If A isaunimodular matrix, then AM == A Un,l(Tr(zA)) -1 Un,z(Tr(zA)) ineN* .

The length of the hypotenuse of the rth Pythagorean triangle

Thelength of the hypotenuse of the r th Pythagorean triangle with consecutive integer legsis U (3) — U,_1(3).

History
—P. L. Chebyshev (1854,1855,1859)
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