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Traditional name

Modular lambda function

Traditional notation

A(2

Mathematica StandardForm notation

Modul ar Lanbda [z]

Primary definition
09.51.02.0001.01

. 0 1+62k7riz
A2 = 16@””1_[[

k=1

] /;Im(2) >0

1+ €(2k—l)7rn'z

Specific values

Specialized values
09.51.03.0001.01

1
/\(i+2m)==§/;mez

Values at fixed points
09.51.03.0002.01

1
AG) = —
2

Values at infinities

09.51.03.0003.01
Aico) =0

General characteristics

Domain and analyticity
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A(2) isan analytical function of z which is defined over the upper half of the complex z-plane.

09.51.04.0001.01
z— A2 ::C—C

Symmetries and periodicities
Periodicity
A(2) isaperiodic function with period 2.

09.51.04.0002.01
Az+2mM =A12)/;meZ

Poles and essential singularities

On the boundary of analyticity the function A(z) has a dense set of poles.

09.51.04.0003.01
Sing (M2) ={} /; Im2) >0

Branch points

The function A(2) does not have branch points.

09.51.04.0004.01
BPAA2) = {}

Branch cuts

The function A(z) does not have branch cuts.

09.51.04.0005.01
BCAA2) = {}

Natural boundary of analyticity

Therea axisIm(z) == 0 isthe natural boundary of the region of analyticity.

09.51.04.0006.01
ABAAN2)) == {(—00, c0)}

Series representations

Generalized power series

Expansions at generic point z== 7,
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09.51.06.0001.01

4i (M(20) - ) MZo) K(A(Z))? 8(M(z) — 1) A(z0) (EM(20)) — K(A(Z0)) M(20)) K(A(Zo))® )
A(2) o AMz9) - (Z-2)+ . (z2-2)"+
T /8

1
.- 161 (\(20) - 1) A(Z) (3EA(20))” — K@) + 2 K(A\(20))* M(20)° + K(A(20)) (K(A(20)) — B E(A(Z))) M(20))
T

1
KA(@)* z-2)° + -~ 16 (M(Z) - D AZ0) (2K(A(20)* AZ0)° + 3K(A(20))? (K(A(20)) — 4 E(A(20))) A(20)° —
Ve

K(\(2)) (18 EQA(20))° + 6 K(X(Z0)) EQA(20)) + K(A(20))?) M(Z0) - 2 (3EA(20))° — 3K (M) E(A(20)) + K(A(20))°))

1
K(A(20))° (2 20)"* - . 64 (A(20) — 1) MZo) (15 EA(z))* ~ 30K (A(20))” EA(2))” +
T

20K(A\(20)° EA(20)) - 3KA(Z))" + 2K (A(Z0))* A(z0)" + (6 K(A(20))* — 20 EA(20)) K(A(20))°) A(20)° +
K(A(2))” (60 EA(20))” — 30K (A(Zo)) EA(Z0)) + K(A(Z))°) A(Zo)” + 2 K(A(20)) (~30 EA(Z))° +
15KA(Z) EQA@))° + 5K(A(20))* EA(Z)) ~ 2KA(Z)°) M2z0)) KA(20)° (2~ 20)° + ... [; 2~ 2)

09.51.06.0002.01
A2) o M(Zp) (1 + O(z—20))

Expansionsat z==0

09.51.06.0003.01
i _2i _sin i _sin _si
AMZx1-16e z +128e z —704e z +3072e z —11488e 2 +38400e z —
Tin 8in 9in 10im 1lin 12irm

117632¢ 7 +335872¢ z —904784¢ 7 +2320128¢ 2 —5702208¢ 2 +13504512¢ z -

13im 14in 15in 16in 17in

30952544¢ z +68901888¢ z —149403264¢ 2 +316342272¢  —655445792¢ z +
18im 19irm 20in 2lin
1331327616¢ 7 —2655115712¢ z +5206288384¢ 2 + O(e_T) /;1m(2>0A(z— 0)

09.51.06.0004.01

ik27r
(1+ 22‘;;1(-1)%‘7]

A2 = "

ik
[2 TRl 7o+ 1)

09.51.06.0005.01
2in

A c1— 16e_% + O(e_T) /:1m(2) > 0A(z- 0)

Expansionsat z == oo
09.51.06.0006.01
AM2) o 166772 - 128 %772 + 7043777 — 3072 177 + 11488 ¢°'7% — 38400 %777 +
117632172 — 335872 %72 + 904784 %77 — 2320128 ¢1°7% + 5702208 ¢11 7% — 13504512 12777 4+
30952544 ¢3¢7% — 68901888 ¢14172 + 149403264 £1577? — 316342272 £1677% + 655445792 £17 177 —
13313276167 + 2655115712 ™97 - 5206288384 ¢*°" " + O(e*''"?) /; Im(2) > O A (|2 > o0)

09.51.06.0007.01

(1+ 22?:1 (—l)k ekzinZ)A'

AM2=1- ’
(l +252, (ekzn'zrz)
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09.51.06.0008.01
A(2) « 1677+ O(€*"?) /; Im(2) > O A (127 > o)

Product representations
09.51.08.0001.01

© (14 p2kniz 8
/1(2)::16@“”“[ i ]/;lm(z)>0

kel 1+e(2k—l)7rtz

Differential equations

Ordinary nonlinear differential equations

09.51.13.0001.01
486 (W(2) — D* (WD) - D W@ + HW @D W@ W2)* + 12(W2) - 2) WD) - 1) 2W(2) — 1) WD) + 1)
—729(W(2) — * (W(2) — HW(D) + D W’ (2)° W2)* +
(W2 - 1) (T (WD) - 2 W(2) + D) WD) + 6) W(2) + 21) W(2) + ) W (D> W' (2) W(2) +
(112 - (W2 - ) W(2) (W(2) — 1) W(2) (W(2) — 1) W(2) ((224 (W(2) — 1) W(2) — 827) (W(2) — 1) W(2) + 410) — 1099) — 728))
w(@2" =0/, w2 =12

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

09.51.16.0001.01

A2
Az+1) ==
A2-1
09.51.16.0002.01
Az+2)= A2
09.51.16.0003.01
1
/\(— —) =1-12
z

Identities

Functional identities

09.51.17.0001.01
A2 =Az+2)
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09.51.17.0002.01

z
A2) == )\( )

1-2z

09.51.17.0003.01

1
A2 =1- /1(— —)
z

Differentiation

Low-order differentiation

09.51.20.0001.02
AN 4i K1)’ A2 -1 A2

0z b
09.51.20.0002.02
N2 16 KA@)° A2 - 1) A@) (KA@2) A@) - EA@2)
iV o n?

09.51.20.0003.01
P2 RiKAD) M@ -1

V¥ 73
09.51.20.0004.01
P2 128K (A(2)° (A2 - 1) A©D)
a7z B il
(-6 EQ2)° + 18K(A(@) M@ EA2)’ - 6K(\(2)* A + 1) (212 - 1) EQA@) + KA@)’ M@ + 1) (212* + 2@ - 2))

(3EA®@)? - 6K(W(2) A@ EQA@) + KA@)* M@ + 1) (212 - 1)

09.51.20.0005.01
FuD 512K’ M@ -DAQ@
o2 - nd
10KQA(@2)° M@ + 1) (222° + 1@ - 2) EQ@) + KA@)* (222" + 61@° + 12* - 412 - 3))

(15E(2)" - 60K(A(2) M@ EQA@)° + 30K(A(2)* (A2 + 1) 22 - 1) EQA@)* -

Operations

Limit operation

09.51.25.0001.01
lim AG €) =

e—>+0

Representations through equivalent functions

With related functions

Involving Weler strass functions
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09.51.27.0001.01
- & w3

&
V9 = iz [\ (o 0a) = 0@ 8. (G 00) N\ w2 = w1~ w3 \ &= p(wni 2. 8) \neiL 2.3

wy

Involving theta functions

09.51.27.0002.01
(92(01 Q)4

A(2) == /; Q= e"”/\lm(z)>0
03(01 Q)4
09.51.27.0003.01
8200, * _
ANz+1)=—— K /id== e“'z/\ Im2) >0
340, @

09.51.27.0004.01
1\ 4,0, 9 A
)\( ): i fiq=e"? /\Im@2 >0
90, @)*

Involving other related functions

09.51.27.0005.01
A2 =q*(e'"?) /;Im(2) > 0

History

—N .H. Abel
—C. G. J. Jacobi
—C. Hermite
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Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for
example:

http://functions.wolfram.com/Constants/E/

To refer to aparticular formula, cite functions.wolfram.com followed by the citation number.
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