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Notations

Traditional name

Derivative of the angular spheroidal function of thefirst kind

Traditional notation

PS,. (v, 2

Mathematica StandardForm notation

Spher oi dal PSPrime[v, u, v, z]

Primary definition

11.12.02.0001.01
oPS, (v, 2

PS/,yl(7| Z) =
0z

Specific values

Specialized values

For fixed v, u, z

11.12.03.0001.01
20+ DR @+ (~u+v+DHPL (2

PS, 0, 2= 21

For fixed v, y, z

11.12.03.0002.01

PSV El(’y, Z) =
2

2 2 2 2
- [z Ce{awl(y—], y_ cos‘l(z)] -2V1-2 Cecosl(z)[awl(y—], y_ cos‘l(z)]]
V2r (1_ 22)5/4 2\4) 4 2\ 4) 4
For fixed v, z

11.12.03.0003.01
v+DPu@-2(v+1D P2
PSV,OI(Or Z) =

Z-1
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11.12.03.0004.01

zcos((v + %) cos*l(z)) +V1-2 2v+1 sin((v + %) cos*l(z))

Vor (1-2)"

PSV 1/(01 2) =
2

General characteristics

Domain and analyticity
PS, . (v, 2) isan analytical function of v, i, v, zwhich isdefined in c4.
11.12.04.0001.01
(v puxy*x2)—PS, ,'(y,2:: (COCRCR®C)—C
Symmetries and periodicities
Parity
PS, ./ (v, 2) isan even function with respect to .

11.12.04.0002.01
PS/,yl(_Yx Z) = PS/,p,(')/v Z)

11.12.04.0003.01
Psv,,u/(')’: 2) = PSV—l,y/(')’x 2)

Mirror symmetry

11.12.04.0004.01
PSS (¥,2=PS, (7,2

Periodicity

No periodicity

Series representations

Generalized power series

Expansionsat y == 0
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11.12.06.0001.01
PS,,. (v, 2 «

(—u+v+ P, (D-z0v+ P 1 [(y +v=D @+ (z0-DP_,@+u-v+1HP,_,2)

+
Z-1 2(Z2-1)@2v+D 1-2v)?

(~u+v+ D) (~p+v+ 2 ((—p+v+3 P32 -2(r+ 3 P,,,(2) ,
V2 -
2v+37?

1 [(u+v=3u+v-2(u+v-D(u+v) (2= P, _,@+u-v+3)P, 52)

8(2-1)

+

(4v2-8v-5)(4v2 -8y +3)°

8(4p?-1) (P +Rv-Du+-1v) (200 -DP,@+@u-v+DP,_(2)

+
(1-2v)*(8v-4v2-34y-15)

1 {(,u—v)(p—wr1)(,u+v—1)(,u+v) (—,u+v+1)(—,u+v+2)(,u+v+1)(/,c+v+2)]
+
2v+1 1-2v*@2v-3) @2v+3*@2v+5)

(~p+v+DP L @-z0+DPV(@)+
(U=v=Bu-v-3yu-v=-2)(u-v-1) (200 +5) P, 42 + (u—v -5 P,,52)

(4v2+16v +7)(4v2 +16v + 15)°

8(4p?-1) (k- v+ u+v2+3v+2)(z0v+ )P, D+ (u—-v-3) Pl,52)

Y+ . i(y->0
(2v+3)*(8v+28v2-2v-7)

11.12.06.0002.01

(~u+v+ )P @ -2+ D P

PS,,/ (7, D e~ (1+0(¥%)

Expansions at generic point z== z

11.12.06.0003.01
2

PS,,/ (v, 2 < PS,, (v, 20) + 2PS,,/ (7, 20) 20+ PS u(7, 20) | (% — 1) ¥* = L) +

(z-29) -

-(PS/0, 20 (B-1) (P % -2(7 +3)F+7 ~ 1 -1 (B - 1) - 2) -
2(Z-1)

2PS,,(y, 2 2 (-31% +2 (B - 1) = 20,0 (B~ 1)) 2- 207 +

(4PSW’()/, 2)2(B-1) (P2 -2(2+3)B+y2 =317 - 21,,(0) (B-1)-6) +

6(%-1)"
PS.u(r, 20 (Y (B~ 1) + 0 (B~ 1) - 202 (42 + 4B +2) (B - 1) -

20,00 (V- (2y*+9) % +y* - > -3 (23—1)+u2(u2+362§+8))) Z-2)°+.../;(Z> 20)

11.12.06.0004.01
PS,.'(r, 2« PS,,/ (v, 20) (1 + O(z- %))

Expansionsat z==0

+
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11.12.06.0005.01

1
PS,. (7,2 < PS,/ (7, 0) = (¥* = 1 + 4,,(»)) PS (7, 0) 2— 3 (-2 +20,,0-2)PS,,/(y, 0 Z +
1
5 (= 2(12 +2) ¥ + 1) + 12 (12 +8) + 2(12 = 12 = B) X, u (D)) PSu(y, O 2 + ... ;2> 0)

11.12.06.0006.01
PS ./ (v, 2« PS, (7, 0) (1+ O(2)

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

11.12.13.0001.01

+2

1-2f y2+ 422
(1—22)W’(z)—2z[ il W+

p2 = (1-2)(1-2) 7+ L)
a((1-2) 2 +42) 2 2
( 2 ) +(1_22) y2+AV,u('y) - - -2|wW(2 =
(1-2)(-(1-2) P+ 12 - (1- )0 1-2

0/iw@=¢,PS,/ (v, +cQ5 /(7,2
11.12.13.0002.01

2 /J2 Av,p (6]
— + p—

-2 -2 -2

WiPS, 2,08, 1. 2) =

(PS, (7, 0QS, (7, 0) - PS,,(7,0)QS, (v, 0))

11.12.13.0003.01

9’2 (y9@? +u-7) (-7 9@ + u+7) g @?
(1-9@*)W'@ + [(g(z>2 -1) ——-29 g’(z))V\/(z) + +0,0) g @ |W2 =0/;
9@ 9@?%-1

W@ =¢cPS,,'(y,92) +¢.QS, (v, 92)
11.12.13.0004.01
W,(PS,,/ (7, 9(2), QS (7, 9(2))) =
)’2 Rv,u(?’) /.12
- - +
1-900" (1-g2?)° (1-9@?)’
11.12.13.0005.01
2@ g9’
(1-92*)w'@+ ((g(z)2 -1) [ +
ha dJ@
[ (Y9@? +u-7)(-79@? + u+7) g (2?

g2*-1

9@

(PS,/ (7, 0)QS, (7,0 - PS,,(¥,0QS,,/ (7, 0))

) -29(2) g’(Z)] wW(2) +

, 200N@9@ (92°-1)(h@h'@-2N@27)
+ NI+ +

h2) h2? -

(02*-1)h@ 9" @
W2 =0/;w(2) =c h@PS,,/(y,92) +ch2QS,,/ (. 92)
h2d' 2
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11.12.13.0006.01

Wy(h(2) PS,, (7, 92), h(2 QS,,/ (7, 9(2))) =

, y? A ) I
h2° g @|- 2 2 + 3 (PS“/()/, 0) st,u(% 0 - PSV,N(% 0 QSVYH,(V' 0))
1-9@° (1-9@?) (1-92?

11.12.13.0007.01
a(r-2s+1)Z2 +r+2s-1

(1-2Z2)W'@) - - W+
5 5 22 —a2r2((a222r_1)2y2_ll2)22r_SZ(azzzr_1)2+rs(a4z4r_1) |
ar Av,y('y) + 22 (az Z2r _ 1) W(Z) = 0/,

W(Z) = Cl ZS PS/,;;I(% azl’) + C2 ZSQS;/,#/(’)/v azf)

11.12.13.0008.01
W,(ZPS,,/ (v, aZ), ZQS,/ (v, aZ)) =

e u A )
- + - - (PS,/ (7, 0)QS, (7, 0) - PS, (7, 0)QS, (7, 0))

1-a?Z' (1-a? er)3 (1-a22)

ar Zr+29—l

11.12.13.0009.01
(1-a®r*?)w’(2) + (-a’ log(r) r** + 2a* log(s) r** — log(r) — 2log(s)) W' (2) +

(az l0g?(r) A, ,(y) 1?2 + T (—a2 ((a2 r2z— 1)2 2 - ,u2) log?(r) r2? - (a®r2z- 1)2 log?(s) + (a*r*2—1)log(r) Iog(s)))
asre?—

W@ =0/,W2 =, S’PS,,/(y,ar’) +¢,s°QS, (7, ar’

11.12.13.0010.01
Wy(s'PS,,/(y, ar?), s'QS, /(y, ar?) =

¥ e A u(y)
Z,Z ’ ’
as??rtlog(r) | - — - - (PS.,/ (., 0QS,,(r, 0) - PS (7, 0)QS, /(. 0)
1-ar (1—a2 r2z) (1—a2r22)

Differentiation

Low-order differentiation

With respect to z

11.12.20.0001.01

dPS,,/(v, 2 1
. = [2 zPS,,/(y, 2 - [(1 = Z)Y + Auy) -

2

u
PS (v, 2
z2] a ]

0z 1-7 -
11.12.20.0002.01
?PS,,/(v, 2 1
" - - (22((2- 1’2 -3u2-2(2-1) X)) PS (7, 2 -
o7 (2-1)

(Z-1)(P2-2(+3) 2 +¥* - 12— (Z- )Ny -2 PS,, (7, 2)
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Integration

Indefinite integration

Involving only one direct function

11.12.21.0001.01

fpsv,/(% Z)LﬁZ: PS»,H(% Z)

Operations

Representations through equivalent functions
Theorems

History
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