AHCS Inverse Hyperbolic Cosecant

AHCS.1 Introduction

Let « be a complex variable of C\ {0}.The function Inverse Hyperbolic Cosecant
(noted arccsch) is defined by the following second order differential equation

(AHCS.1.1) (242 +1) 3?{{3;$) (o +a) 381133(256) 0

The initial conditions of AHCS.1.1 at 0 are not simple to state, since 0 is a
(regular) singular point.

AHCS.2 Series and asymptotic expansions

AHCS.2.1 Asymptotic expansion at —i.
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2 AHCS INVERSE HYPERBOLIC COSECANT
AHCS.2.1.1 First terms.
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AHCS.2 SERIES AND ASYMPTOTIC EXPANSIONS 3

AHCS.2.1.2 General form. The general form of is not easy to state and requires
to exhibit the basis of formal solutions of 77 (coming soon).

AHCS.2.2 Asymptotic expansion at .



4 AHCS INVERSE HYPERBOLIC COSECANT

AHCS.2.2.1 First terms.

1

arcesch(x) = (—27r . ) + \/m — RootOf¢ 1 (1 + £2) (1 + i+

5  5i .
(12 + 12> RootOf¢ 1 (1 + 52) (:17 — RootOf¢ 4 (1 + 52)) +(1419)

(3 11 RootOf¢ 1 (1 + €2)?

2
0 35 ) (33 — RootOf¢ 1 (1 + 52)) +

[ 25RootOf¢ 1 (1 + £2)
(1+z)< 336

ranOQJu+§%@2+5M%mogJu+§%3>
2688

3 . 7
(x — RootOf¢ 1 (1 + 52)) + (1 +74) <384+
385 RootOf ¢ (1 + ¢2)°
4608
23 RootOfe,1 (1 + £2)* (404 + 935 RootOf,1 (1 + £2)%)
55296

15RootOf¢ 1 (1 + £2)
704

(ac — RootOf¢ 1 (1 + 52))4 + (1+14) (

51 RootOfe (1 + £2) (12 + 55 RootOfe (1 + £2)%)
28160
(1008—%139121100t0f&1(1%—£2)2+

+ 29 RootOf¢ 1 (1 + £7)

215051100U3f&1(1—F§2)4)//1351680>

+

5
(:E — RootOf¢ 1 (1 + 52)) +(1+14) (1373712

4235 RootOf¢ , (1 + £2)°
159744
QQRUnOQJQ+fﬂ%ﬂm+9%RmﬁOQ4@+§%6+
1916928
(AHQ%%&bﬂJ@+f%2@%m8+am%8mmuxgdl+§f+

623645]{oot0f&1(14—52)4)//7667712>

13 ROOtOfE,l (1 + €2>
1792

(x — RootOf¢ 1 (1 + 52))6 +(1+19) (

221 RootOfe 1 (1 + €2) (12 + 55 RootOfe 1 (1 + €2)?)
358400
(ums+1&n2Rmx0Q4(1+§32+

+ 377 RootOf¢ 1 (1 + £7)

mameMﬁ&qr+ﬁf)/amw&m+4umm0QJ@+g%(

44352 + 1223984 RootOf ¢ 1 (1 + £2)°+
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AHCS.2.2.2 General form. The general form of is not easy to state and requires
to exhibit the basis of formal solutions of 77 (coming soon).

AHCS.2.3 Asymptotic expansion at 0.
AHCS.2.3.1 First terms.
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AHCS.2.3.2 General form. The general form of is not easy to state and requires
to exhibit the basis of formal solutions of 77 (coming soon).
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