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Notations

Traditional name

Inverse Weierstrass elliptic function

Traditional notation

91z U, Ga)

Mathematica StandardForm notation

I nver seWi erstrassP|z, {9 93}}

Primary definition
09.22.02.0001.01
2= (W, G, Gg) /s W== 9" (Z Gz, G3)

09.22.02.0002.01
z 1
o Nz o, 03) ::f —dt/;zeR /\ Re(4Z-g,2-03) >0
T VAt -gt-gs

General characteristics

Domain and analyticity

¢ Xz g2, g3) isan analytical function of z, g, and gs which is defined in C3.
09.22.04.0001.01
{Z#{g2%93)} — 0 (Z G2, Ga) 1 (C®(CRCH—C
Symmetries and periodicities

Mirror symmetry
09.22.04.0002.01

9 Z % B) =9 (Z % G3)
Periodicity

No periodicity
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Poles and essential singularities
With respect to g3
The function p~1(z; g», g3) does not have poles and essential singularities with respect to gs.

09.22.04.0003.01
Sing, (971 G2, G2)) = ()

With respect to g,

The function p~(z g», gs) does not have poles and essential singularities with respect to gs.

09.22.04.0004.01
Sing, (97Z G2, ) == ()

With respect to z
The function p~(z go, gs) does not have poles and essential singularities with respect to z.
09.22.04.0005.01
Sing,(97Z Gz, 3)) = {}
Branch points
With respect to g3
For fixed z, gy, the function p=1(z gy, gz) hastwo branch points: g3 =472 - g, 7, gz = &.

09.22.04.0006.01
Bsogs(@_l(zi 02, 93)) = {4 -0z Go}

09.22.04.0007.01
Ro,(907HZ U2 0a), 42— Gp 7) = 2

09.22.04.0008.01
Ras(97(Z G, Ga), &) == log

With respect to g,
For fixed z, gs, the function p~(z g,, g3) has two branch points: g, == 4 2% — 973 g2 = .

09.22.04.0009.01
93
BPy, (9077 G, 90)) = {42 - — &}
09.22.04.0010.01

g
Rgz(ﬁ’fl(zi U2, O3), 47 — ;3) =

09.22.04.0011.01
RQZ(Q_J-(Z; 02, 93), ONO) = |og

With respect to z
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For fixed gy, gs, the function p~(z gy, gz) has four branch points: z = (z; 47 —gpz— gg);1 /ike{l, 2,3}, z =c.

09.22.04.0012.01
BP9z 0, 93) = {(z; 42 -gyz- 93)11, (z47-gz- gs)gl. (z47-gz- 93);1. o”o}
09.22.04.0013.01
Rz(@‘l(z; % %), (242 -0z 93);1) =2/kefl,23)
09.22.04.0014.01
Ro(9™H(Z G2, G3), &) = log
Branch cuts

Branch cut locations: complicated

Series representations

Generalized power series

Expansions at generic point z== 7z,

For the function itself

09.22.06.0002.01
1
97HZ G2, G3) « 9 (20; G2, G3) + - z-2)-
' (97 H20: G2, Ga); G2, Bs)

122-g, ((gz ~122) ~ 1620 (92} G2, G); T2» )
3(2_20)2+ s (z-20)°+
49/ (97(20; G2, 93); G20 Us) 8¢’ (9~ (20; G2, 93); G2, Gs)

-49'(p7H20; G21 Ga); Do, 93)4 +18(12Z - 92) 20 9’ (9~ H(20; Ga» Ga); B, 93)2 -5(6%- 92_2)3 4
z-2)" +

8¢/ (01 (2; G, G); Uz, Gs)'
(35 (02— 122)" - 14402 o/ (0™X(20; G2, U9); G2, )’ (02 — 1222)° + 384 (302 — ) /(9" (26 G2, U); G2 93)4)/

(6409 (92201 02, 9); 02, G6)' ) (2= 20)° + .. /: (2> 20)
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09.22.06.0003.01

. B 1 122-g, ,
9 (2020 xp (20,02, Qg) + ———————(Z2— %) — 2 (z-2)" +
44z - -
47 - 02— 0s 47020
05 -82(62-52)0, +162(152 — 107 + g) 1

(z-20)° -

5/2 72

8(42- 02— 03) 64(42 - 0r 2 - G3)
(-505+4 (1502 + 72y (52— 242)) g3 — 16 (5257 — 1687y 2+ 1203 2+ 702 — 7(60Z° + 0a) 29) O +

1
32(8402° + 6003 7 + 702 - 14 (602 + G3) 7 + G3)) (- 20)* +

92
640(47— 0r 29— G3)

(3503 - 48(1752 + 92 (729 - 252)) g3 + 96 (2522 — 450273 + 9452 73 — 18 (1752 + 03) 2+ 252(98 7 + g3)) 0 -
384(49007° + 17593 2 + 189023 2 - 135 (28 2 + 03) 20 2 + 126 23 - 18(1752° + g3) 20 + 03) G2 +
115207 (3852 + 2805 7 + 126 20 - 18(28 2 + 3) 7 + G3)) (2~ 2)° + ... /; (2> %)
09.22.06.0004.01
97HZ G2, G) < 9 (20} G2, Ga) (1 + O(2— 20))
09.22.06.0005.01
97HZ G2, G) < 9 (20} G2, Ga) (1+ O(2— 20))
Expansionsat z==0

09.22.06.0001.01

1 1 152 1 1472 1 192 3 1312 5g§+24g§ 1,132
1/ 2
T A e Y o i T2
v s 0 G ;T w0% 7)) Te®Z) T ®lY) T70 %%\ 13312 \z

% (1)15/2 5(795 +96930,) (1]”/2 5(70s 95 +833) [1)19/2 39§+809%9%(1)2”2 o[(l]m]
+ +_ +—_— +

1024 \ 7 557056 z 155648 z 262144 \z z

Integral representations

On the real axis

Of thedirect function

09.22.07.0001.01

z 1
9z U2, Ga) ::f

dt/;ze[R/\Re(4z3—gzz—g3)>0
4t —got-gs

Differential equations

Ordinary nonlinear differential equations

09.22.13.0001.01
(47 -gz- )W (@ -1==0/; W2 = p"(Z g2, G)
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Identities

Functional identities

09.22.17.0001.01
0721 02, 02) + 9 (23 G2, O3) = 9 (Z3; B, B) /;

,l42§—9223—93 @ -2)+VA4Z - %7 -0 B-2)+\VA4D-%h2n-0s (1 -2)=0

Differentiation

Low-order differentiation

09.22.20.0001.01
997HZ %, B3) 1

0z 9 (97XZ G2, 93); G2, Gs)
09.22.20.0002.01
974z 92, G3) 1

0
z VA2 -0pz-0s

09.22.20.0003.01
P9Z G, G) o -127

3
0z 29'(p74(z 92, Ga); G2, Gs)

Symbolic differentiation

09.22.20.0004.01

"9~z G2, 93 On-1 =11 = m jom-t
+97MZ G B)nt ) — (— - m) > ( i )(423—912 z-gs) 2
02” ’423—922—93 m:]_m. 2 mj:O
m-j m-j m-j "
D DM g (K + K K, Ko, k) 49 0F 0 (—3Ky — ko) g 73T fin e N
k=0 ky=0ky=0

Representations through more general functions

Through other functions

I nvolving some hyper geometric-type functions

09.22.26.0001.01
1 1113 f[hb—rqy Iz3—1Ip
1( ; o ) /;

-1/
9 (Z G2y G3) = — I ,
92 G5 1/_Z_r1 222 2 z-ry z-r1q

47— Q203 =4(z-11) (21, (215 \Re(4Z ~ g, 2-g5) > 0
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Representations through equivalent functions

With inverse function

09.22.27.0001.01
p(p_l(z; 02, 93); 92, 93) =z

History

—L. Euler (1761)
—J-L. Lagrange (1769)
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involving the special functions of mathematics. For akey to the notations used here, see
http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for
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To refer to aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01
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