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Notations
Traditional name

Hyperbolic sineintegral

Traditional notation

Shi(2)

Mathematica StandardForm notation

Si nhl nt egral [z]

Primary definition

06.39.02.0001.01

zsinh(t)
Shi(z) == f dt
0 t

Specific values

Values at fixed points

06.39.03.0001.01
Shi(0)==0

Values at infinities

06.39.03.0002.01
Shi(co) == 00

06.39.03.0003.01
Shi(—00) == —c0

06.39.03.0004.01
) in
Shi(i c0) == —
2

06.39.03.0005.01
i

Shi(=i c0) == — —
I(—i o0) >

06.39.03.0006.01
Shi(&) = ¢,
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General characteristics

Domain and analyticity

Shi(2) is an entire function of zwhich is defined in the whole complex z-plane.

06.39.04.0001.01
z—Shi(2)::C—C
Symmetries and periodicities
Parity
Shi(2) is an odd function.

06.39.04.0002.01
Shi(-2) == -Shi(2)

Mirror symmetry

06.39.04.0003.01
Shi(2) == Shi(2)

Periodicity

No periodicity

Poles and essential singularities

The function Shi(z) has only one singular point at z = co. Itisan essential singular point.

06.39.04.0004.01
Sing (Shi(2) = {{&, co})

Branch points

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

06.39.04.0005.01
BP,(Shi(2)) == {}

Branch cuts

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

06.39.04.0006.01
BCAShi(2)) == {}

Series representations

Generalized power series

Expansions at generic point z== z
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For the function itself

06.39.06.0010.01

sinh(zp) Zy cosh(zp) — sinh(zo) 5
(z-29) + = (Z-29)°+... [ (Z- 29)

Shi(2) o« Shi(zy) +

06.39.06.0011.01
2y cosh(zg) — sinh(zp)

_ _ sinh(zo)
Shi(2) o Shi(zo) + (z-2) + (z-20)* + O((z- 20)°)
2 27
06.39.06.0012.01
wklzﬂ(l)kzé in ]
Shi Shi h — AL
(2) == Shi(zg) - ;Z sm( 5 +20)(z 2)
j=0
06.39.06.0013.01
i °02k223k 1131k3kzé
i(z 3l =1 = 1-=, —; —|[(z-
@ = Z 455515 5 7| z)
06.39.06.0014.01
Shi(2) o Shi(zp) (1+ O(z - 2p))
Expansionsat z==0
For the function itself
06.39.06.0001.02
Shi 1 z,Z 0
i(2) cz|1+ —+ —+...|/(z
(2 8 500 /;(2-0)
06.39.06.0015.01
2z
Shi(2) o z| 1+ — + — + O(2%)
18 600
06.39.06.0002.01
0 ZZk
Shi@=zy ——
koo (L+2K)% (2K)!
06.39.06.0003.01
o . 13372
i(2 ==z e
D=2k 5557
06.39.06.0004.02
Shi(2) « z(1+O(2))
06.39.06.0016.01
Shi(2) = Fu(2) /;
n 2 23 3 5 5 7
Fn(z)==227==5hi(z)——2|:3 Ln+—n+2,n+—,n+—; —] /\neN
oo 2k + 1% (2K)! 2n+32@2n+2)! 2 2 24

Summed form of the truncated series expansion.
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Asymptotic series expansions

06.39.06.0005.01
7\ -2 cosh(2) 1 4\ sinh2) 3 4
Shi(2) o« - + 3Fo(—, ,1::—]+ 3Fo(1, 1 —::—]/: (12 — o0)
2z z 2 yia 2 2

06.39.06.0006.01

V-Z sh 1 inh 1
Shi(2) « —ﬂ + cosh@ [1+O{—]]+ Snh@ (1+O[—)) /: (12 = o0)
z 2 z

2z z

Residue representations

06.39.06.0007.01

. [it-9E)”

. 4 .
Shl(z)::—zZreGs — IO |
06.39.06.0008.01

. j > r(_s)(E) 1 1
Shi(2) = —; Vr ;ress ]"(17_23)2 F(S+ —), {S, -—- J}

Other series representations

06.39.06.0009.01

Shi(2) = ni(—l)k |k+£(§)2
k=0 2

Integral representations

On the real axis

Of thedirect function

06.39.07.0001.01
. zginh(t)
Shi(2) == f dt
0 t

Contour integral representations

06.39.07.0002.01
iz TG r(% - s) 21\
f (— —] ds
L F(% 3 3)2 4
06.39.07.0003.01

N r(s+ %)F(—s) i 2
aiig= 17 [L 2 12
£ T(1-9?

Shi(2) ==

8ri
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Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

06.39.13.0001.01
WP @) + 2w’ (2) - zW(2) == 0 /; W(2) == ¢; Shi(2) + ¢, Chi(2) + C3

06.39.13.0004.01
1
W;(1, Shi(2), Chi(2)) == ——
7
06.39.13.0002.01
WP @) +2W'(2) - zW(2) == 0/; W(2) == ¢; Shi(2) + G, Ei(2) + C3
06.39.13.0005.01

1
Wy(1, Shi(2), Ei(2) == - —
v

06.39.13.0003.01
W@ +2W'(2) - zW(2) == 0/; W(2) == ¢; Shi(2) + G, Ei(-2) +c3
06.39.13.0006.01

1
Wy(1, Shi(2), Ei(-2) == ——
Z

06.39.13.0007.01

2d(z 30"(Z 3//22 20"(2 (S)Z
W<3)(z)+( g 39 ( )]W’(Z)+[—g’(z)2+ 9”2 29 2 9 2 W(2) = 0/; W2) = ¢; Shi(g(2)) + ¢, Chi(g(2) +C3
@ 9a g@> 9@ J©@
06.39.13.0008.01
. ) 7 2)3
W,(Shi(g(2)), Chi(g(2)), 1) == — -
92

06.39.13.0009.01
29 3h(@ 39’z
w3>(z)+[ 9@ 3he 39'@)
9 h(2) 9@
, @9g®@ 6NW@° 39'@° 6NM@9'@ 2¢'@ 3h@ ¢
-g@° - + + + - - -
92h@  hz? g@? h@g@ 9@ hd J@

‘@+

wW(2) +

[Gh'(zf' 4g@h@° 69°'@N@° 6h@h@ 39'@*N@ 2H@9'@-29@h @
- + - + - + +
h2)® 92 h2? h2° g (2) h2)? h2) g (22 9@ h(2

370N @+h@9%°@ g@°N@-hQ
+ wW(2) = 0/; w(2) = ¢1 h(2) Shi(g(2)) + ¢, Chi(g(2) h(2) +c3h(2)
h2d'(2 h(2)

06.39.13.0010.01
h@’g(2°

W;(h(2) Shi(9(2)), h(2) Chi(9(2)) , h(2)) = - 27
gz
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06.39.13.0011.01

Z2WI@) - (r+3s-3)ZwW'() - (1?2 =35’ +1-2rs+3s-1)zW (@ -s(-a’r?Z" +s*+rsjw@ =0/,
W(2) =c¢, Z2Shi(aZ) +c, Z2Chi(az) +c3 2

06.39.13.0012.01
W,(Z Shi(aZ), 2 Chi(a?), 2 == —ar® Z+353

06.39.13.0013.01
w®(2) - (log(r) + 3log(s) W'(2) + (~a? log’(r) r2Z + 3log*(s) + 2 log(r) log(s)) W (2) -

log(s) (—a2 Iogz(r) r2z 4+ Iogz(s) +log(r) Iog(s)) W2 =0/; W2 =c; Shi(ar?) +c,sChi(ar?) +cz &

06.39.13.0014.01
W,( Shi(ar?), & Chi(ar?), s = —ar?s*?log3(r)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.39.16.0001.01
Shi(-2) == -Shi(2)

06.39.16.0002.01
Shi(i 2) = i Si(2)

06.39.16.0003.01
Shi(-iz) = -iSi(2)

06.39.16.0004.01
m

b
Shi@a(b )™ = (

e Shi@ab™zZ"%) /;2mez

06.39.16.0005.01

(V7)= Y2 s

Complex characteristics

Real part
06.39.19.0001.01
co X2k+l 11 3 y2
Re(Shi(x+iy)) = » ———————— Fplkt = =, k+ = ——
2k+D!(2k+1) 2 2 4

06.39.19.0002.01
ok (_l)] X2k72j+l y2j
Re(Shi(x+iy)) ==
A Ey) ZZ(2|(+:|.)(2j)!(2|(—2j+1)!

k=0 =0
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06.39.19.0003.01

1
Re(Shi(x + i y)) == — | Shi| x+ x /—i + Shi| x— x }—i
2 X2 XZ

Imaginary part
06.39.19.0004.01
x  xek 13 3 ¥
>

IM(Shi(X+ i y)) == F
(Shi(X+iY)) yk:0(2k+1)!12

06.39.19.0005.01
k (_l)] X2k—2j y2j+1

Im(Shi(x + i y)) = iz

S5 2K+ ) 2k-2))1 2] + 1!

06.39.19.0006.01

Im(Shi(x+n'y))::i —i Shi| x - x —i — Shi| x+ x —ﬁ
2y X2 X2 X2

Absolute value

06.39.19.0007.01

[Shi(x+iy)|== [ Shi[x—x —i Shi| x + X —i
\J X2 \J X2

Argument

06.39.19.0008.01
arg(Shi(x +y)) =

1 X
tan~%| — | Shi[ x + x —f + Shi| x - x —i , — —i Shi| x — x —i — Shi| x+ x —f
2 X2 X || 2y X2 X2 X2

Conjugate value

06.39.19.0009.01

1 % % ix | ¥ Y %
Shix+iy) = —|Shi|x+x | —— |+Shi{x-x |-— ||-— | —— [Shi[x-x | —— |=-Shi|x+x | ——
2 X2 X2 2y X2 X2 X2

Signum value
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06.39.19.0010.01

1
sgn(Shi(x+iy)) == | — —i X|Shi[x—x | —— —— X+X|[||+Shi —i X+ X[+ Shif x—x —i /
y X2 X2 X2
2 | Shi|x-x —i —— X+X ]
\f X2 \f

Differentiation

Low-order differentiation

06.39.20.0001.01
dShi(z  sinh(2

0z z

06.39.20.0002.01
8%Shi(2  cosh(z) sinh(2)

02z 2

Symbolic differentiation
06.39.20.0006.01

8"Shi(2) n-1 k(- 1)”(n 1)'zk* ink
== 6, Shi(2) — Z smh[—+z]/; neN
2

06.39.20.0003.01

" Shi(2) N1 )N (—pk &N ikm
== 6, Shi(z) — Boolg n + O, (n—l)!Z—sinh(z— —] /ineN
02" s k! 2
06.39.20.0004.02
8" Shi(2) (1 3 n 3-n 2
—_ == 2”"27r21""2F3 -1 -1-—-, —; —|/;ineN
07" 2 2 2 2 4

Fractional integro-differentiation

06.39.20.0005.01

0% Shi(2) 1 3 @ 3-a 72

=22 Ry = 1 - 1 =, —— —

0z 27727 20 2 4
Integration

Indefinite integration

Involving only one direct function
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06.39.21.0001.01
(b+az Shilb+az -cosh(b+az
fShi(b+ azdz=

a

06.39.21.0002.01
cosh(az)

fShi(az)dz: zShi(az) —

06.39.21.0003.01

fShi(z) dz==2z5hi(z) — cosh(2)
Involving onedirect function and elementary functions

Involving power function
Involving power

Linear argument

06.39.21.0004.01

z
fz‘"l Shi(az)dz= 2— T(a, —az2)(-a2)™*-(@2*I'(a, a2) + 2Shi(az)
a

06.39.21.0005.01

z 1
fz‘”l Shi(2dz=—5hi(2 + — (-2 I'(a, -2 - I'(a, 2)
107 2«

06.39.21.0006.01

a® Shi(az) 22 — acosh(az) z+ sinh(a2)
fzShi(az)dz::
2a°
06.39.21.0007.01
Shi(az) 1
f dz=—
z 2

(azzF3(1, 1, 1,2, 2,2, —az)+azsFs(1, 1, 1; 2, 2, 2;a2) + log(2) (T'(0, —az) — I'(0, az) + log(—a 2) — log(a 2) + 2 Shi(a 2)))

06.39.21.0008.01
fShi(az) P —azChi(az) + sinh(az) + Shi(az)
Z==—

4

06.39.21.0009.01
f Shi(b+az)

1
= dz== b_ (azChi(az) sinh(b) + azcosh(b) Shi(az) — (b+ az) Shi(b + az)
z

Power arguments

06.39.21.0010.01

1 « .
2 1shi@aZ)dz== 7o (z“ (r(g, —az’)(—az’)’T —@z)r r(g, ai)+2$hi(ai)))
r

a r
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Involving exponential function

Involving exp

06.39.21.0011.01
Ei(b—a)2) — Ei((a+b) 2) + 2ePZShi(az)

2b

f@bZShi(az) dz=

06.39.21.0012.01
) —Ei(2a2) +log(az) + 22 Shi(az)
feaZShl(az)aZz: >
a

06.39.21.0013.01
f ~a2 ghi(az) dz Ei(-2a2 -log(@z +2e2*Shi(az
e == —
2a

Involving exponential function and a power function

Involving exp and power

06.39.21.0014.01
k

1 "N (-bz
fz“ P2 Shi(az) dz= En!(—b)‘”‘l [—Ei((b—a) 2 +Ei((a+b) z)—2ebZShi(az)Z% -
ko K
N1/ b \"™!(—a-h*X n1( b \"m!@-h*X
k[l | = P ET I | S AP
mmla+b) o k! mimib-a) i k!
06.39.21.0015.01
fz“eaZShi(az)dz::
(-a)™" n 1 ((-azX
2I'(n+1, —a2 Shi(az)+n!|-Ei(2a2 +log(2 +ZZ— +27%rk, —2a2l|||/ineN
2a i K!
06.39.21.0016.01
fz“ e 3% Shi(az)dz=
1 n 1 @2k
—a™-2T(n+1, az) Shi(az) - n! Ei(—2az)—|og(z)—22— — 4271k 2az|||l/;ineN
2 S| 2k

06.39.21.0017.01

_ 1 _ _ _ 2bePZ(bsinh(az) — acosh(az)
fzebZShl(aZ)dZ: —|-Ei((b-a) 2 +Ei((a+b)2) + 2% (bz- 1) Shi(az) -
2b? (b-a)y@+b

06.39.21.0018.01

1
fzz P?Shi(@z dz== — [Ei((b— a)2-Ei(a+byg)- ——
b3 (a-Db)%(a+b)>

(beP?(a((bz-2) a% + b? (4-bz)cosh@z) + b((1- bz a®+ b? (bz- 3))sinh(@2)) + °?(b? 2 - 2bz+2) Shi(az)]
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06.39.21.0019.01

1 1
fz3 e’2Shi(az)dz= —|3(Ei((a+b)2) - Ei(b-a)2) - —————
b* (b-a°@+b)

(beP?(b((b? Z-bz+3)a* - 2b? (b* Z - 3bz+3)a’ + b* (bB? Z - 5bz+ 11))sinh(az) — a((b? 2 - 3bz+ 6)a* -

20? (b2 -5bz+8)a? + b* (b? Z - 7bz+ 18)) cosh(@a))) + ¢°* (b 22 - 3b* 2 + 6bz— 6) Shi(a2)

Involving trigonometric functions

Involving sin

06.39.21.0020.01
—2cos(bz) Shi(az) + Shi((a+bi) 2 + Shi((a-ib)2)

2b

fsin(bz) Shi(az)dz=

Involving cos

06.39.21.0021.01
i (—=Chi((a+bi)2z) + Chi((a-ib) 2 + 2isin(b z) Shi(az))

2b

fcos(bz) Shi(@z)dz==-
Involving trigonometric functions and a power function

Involving sin and power
06.39.21.0022.01

fz" sin(bz) Shi(az)dz= - Z @ b)fnfl n! [Ei(—(a+ bi)2)-(-1)"Ei((a+bi)2-Ei((a-ib)2 +

1
(-1)"Ei(ibz-a2+ - N+ ((-)"T(n+1, -ib2)+T'(n+1,ibz)Shi(@az) +
n

+2)
R Mm-1 - k . mm-1 .k
ol S Zkzi[ oS z
mimlib-a) 13 k! mmla+bi) k!
M1 ib \"™l(ca-ipK K } n1( ib \"™!(@-ib*£X
(—1)"e<a+b”22—( ] —(—1)%“”‘“2—(, ] fineN
mmla+bi) (= k! mimiib-a) i3 k!
06.39.21.0023.01
1
fzsin(bz) Shi(az)dz== —————— (4sin(b2) sinh(az) b? + 4acos(b z) cosh(az) b -
4b? (a2 + b?)

i(a? +b?) (-Ei(-(a+bi)2 - Ei((@a+ bi) 2 + Ei(@-ib) 2 + Ei(ibz— a2 + 2(I'(2, -ib2) - I'(2, ib2) Shi(a2))
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06.39.21.0024.01

1
Zsinbz Shi(@z dz== —

4cos(bz) (a(a® + b?) zcosh(az) + (a® + 3b%) sinh(a2)) b -
40° | (@2 + b?)°

2(a%+ b2)2 (-Ei(-(a+bi)2) +Ei((a+bi)2) +Ei((@a—ib)2 - Ei(ibz-a2) +
4sin(bz) (b*(a® + b?) zsinh(az) — 2ab(a® + 21?) cosh(az))) +2(T@3, -ib2)+T(3, ib2) Shi(az

06.39.21.0025.01

fz3 sin(b2) Shi(az)dz==

1 1
S (—6(—Ei(—(a+ bi)2) - Ei((a+bi) 2 +Ei(@-ib)2) + Ei(ibz-a2) (a® + b2)3 +
46| | (a2 +0?)°

4bicosbz) ((a2 +b?) (a® +5b%) zsinh(@a2) b* + a(b2 (&®+ b2)2 Z-2(3a'+8b%a*+9 b“)) cosh(a z)) -

4ib?sin(bz) (a(a2 +b?)(3a? + 7b?) zcosh(a2) - (—3 a*-6b*a” - 11b* + b? (a® + b2)2 22) sinh(az))) +2
(T4, ib2) - (4, —i b2) Shi(a z)]]
Involving cos and power

06.39.21.0026.01

1
fz” cosbz) Shi(azdz== Z @i b)’”’l n! [—Ei(—(a+ bi)2-(-1)™"Ei((a+bi)2+Ei((a-ib)z) +

@M+ (-D"T(n+1, —ibz)~T(n+1, ib2) Shi(az) -

1
-D"Ei(ibz-az) +
r(n

+2)
. Mm-1,: k . mm-1 NS
e(a—ib)zii( ib ] N (lb_a) Zk_’_e—(aﬁ-bi)zii[ ib ) ”i(a+bl) Zk+
mmiib-a) (=3 k! mmla+bi) (=3 k!
. mm-1 . k . mMm-1 TN
(_1)n€<a+bi>zzn:£( ib ] ™! (-a-ib) Zk—(—l)“eibz‘azzn:i[ ib ) m-1(a-ib)<Z& fnen
momla+bi) i3 k! mimlib-a) i3 k!

06.39.21.0027.01

1
fzcos(bz) Shi(@azdz=-—— [Ei((a—ib) 2+
412

— (—4cos(bz) sinh(az) b* + 4acosh(@az) sin(b2) b — (a2 + b?) (Ei(—(a+ bi) 2 — Ei((@+ bi) 2 + Ei(ibz-a2))) -
a+Db

2(I(2, —ib2) + (2, ib2) Shi(a z)]
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06.39.21.0028.01

(4u’ sin(b2) (a(a? + b?) zcosh(a2) + (a® + 3b?) sinh(a2)) b +

1
Zcosbz) Shi@dz== —|i
4b3

(a2 + 12)?
2(a” + b2)2 (-Ei(~(@a+bi)2 —Ei((a+bi)2) +Ei((a—ib)2) + Eiibz— a2) +

4icos(b?)(2ab(a® + 2b?) cosh(az) - b? (a® + b?) zsinh(a z))) +2(I3, —ibz) - I(3, i b2)) Shi(a z)]]

06.39.21.0029.01

fz3 cos(bz) Shi(az) dz==

1 1
— (6(—Ei(—(a+ bi)2) +Ei((a+bi)2 +Ei(@-ib)2) - Ei(ibz-a2) (a® + b2)3 +4b%cosbz)
4b* | (@2 +b?)°

((—3 a'-6b*a” - 11b* + b? (a® + b2)2 22) sinh(az) - a(a® + b%) (3a° + 7b?) zcosh(az)) +

4bsin(b2) (—(a2 +b?) (a +5b%) zsinh(a2) b* - a(b2 (a®+ b2)2 Z-2(3a*+8b%a%+ 9b4)) cosh(az))) -2

(T4, —-ib2) +T(4, ib2) Shi(a2)

Involving hyperbolic functions

Involving sinh

06.39.21.0030.01
—2cosh(bz) Shi(az) + Shi((a—b)2) + Shi((a+b) 2

2b

fsinh(b 2)Shi(azdz==-

Involving cosh

06.39.21.0031.01
Chi((a—b) 2) — Chi((a+ b) 2) + 2sinh(b z) Shi(a2)

2b

f cosh(bz) Shi(az) dz==

06.39.21.0032.01
—Chi(2az) +log(az + 2sinh(az) Shi(az)

2a

f cosh(az) Shi(az) dz==

Involving hyperbolic functions and a power function

Involving sinh and power
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06.39.21.0033.01

1
fz” sinh(bz) Shi(a2) dz== 2 (nth™™1)

(b2

k!

[Ei((—a— b)2) - Ei((@-h) 2+ (-1 Ei((b-a)2 + (-1 ™ Ei(@a+b) 2 +2(-1)"e’?Shi(a2) Z
k=0

b2)* n 1( b )m"fkl(—a—b)kzk n 1( b )m”Fl(a—b)kzk
+

n
Shi(az)z ®2 + (=D @2 Z -
= K m

m=1
n1( b \"™l(b-a)fX n1( b \"m™l@+bkLX
(a-b)z _ _ (-a-bz _ :
o loa) 2w Sl &)

m1 M k=0 m1mla+b/ {5

_ (_1)n e(b—a)z _
a+b) 3 k! ;m b-a

06.39.21.0034.01

fz” sinh(az) Shi(az)dz==
(-a™" ] _ o _ )
ia 2Cn+1, —-a2+(-1)"I'(h+1, a2)Shi(az +n!|(-1)"Ei(-2az - Ei(2a2 + (1 - (-1)") log(2) +
" 1 ((-af n 1 (@2*
ZZ— +27%1rk -2a2 —2(—1)”2— +27%rk 2az|||/;neN
KL 2K | 2k

06.39.21.0035.01

acosh(azycosh(bz) sinh(az) sinh(bz)
fzsinh(bz)Shi(az)dz:: + +
b®-a2b a2 — b?

1
— (-Ei((a-b)2) - Ei(b-a)2) + Ei(-(a+b)2) + Ei((a+ b) 2) + 4 (b zcosh(b z) — sinh(b 2)) Shi(a 2))
4b

06.39.21.0036.01

fzz sinh(bz) Shi(@az) dz==

1
[—Ei((a— b)2) +

— (2 cosh(b2) (a(b? - a%) zcosh(a2) - (a? - 3b?) sinh(a2)) b* +
2b

(a-b)%(@a+b)?
2((a-b) (a+b)zsinh(az)b* + 2a(a’ - 2b?) cosh(az)) sinh(b 2) b+

(a? - b2)2 (Ei((b-a)2) + Ei(-(a+b) 2 — Ei((a+b) z))) +2((b* Z + 2) cosh(b 2) — 2b zsinh(b 2)) Shi(a2)

06.39.21.0037.01

fz3 sinh(b2) Shi(a2) dz==

1 1
-— [7 (G(Ei((a— b)2) + Ei((b—a) ) - Ei(~(a+b) 2 - Ei(@+b) 2)) (a2 - b)° + 4bcosh(b2)
4b* {(a-b°@+h?®

((a“ - 6b”a’ + 5b*) zsinh(az) b? + a(b2 (a?- b2)2 Z+2(3a"-8b%a” + 9b4)) cosh(az)) +

412 (a(—3 a*+10b%a® - 7b*) zcosh(a2) - (3 a*-6b%a’ +11b* + b? (a - b2)2 22) sinh(az)) sinh(b z)) +

4(3(b? Z + 2) sinh(b2) — bz(b? Z + 6) cosh(b 2)) Shi(a 2)
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Involving cosh and power

06.39.21.0038.01

1
fz” cosh(b2) Shi(az)dz= 2 (ntb™1h
" (-b2)f
—Ei((~a-b)2 +Ei((a-b)2) + () "Ei(b-a)2) + (<) "L Ei(@+b)2) + 2(-1)" ebZShi(az)Z T —2Shi(az2)
k=0 K

: : n Mm-1,_4_ K n Mt oo bk
e—bzz(bz) +(—1)n@(a+b)zZ£[ b ] Z( a-b) zk—(—l)”éb-aﬂzi[ b ] Z(a bz
k=0 k! m:lm a+b k=0 k! m:lm b-a o K!

N Ml (b a)f n Mm-1 k
e<a_b)zzi[ b ] (b-a) ka(—a—b)zzi( b ) (@+b) Zk]/;neN
mib-a) iz k! momla+b) i k!

06.39.21.0039.01

fz” cosh(az) Shi(az)dz=
-a™ _ _ _
2 20(n+1,-a2 - (-1)"I'(n+1, a2)) Shi(@z) -n! [ (-1)"Ei(-2az2 + Ei(2az - (1 + (-1)" log(z) -
a
n 1 no1 azk
2y — ( +27% (K, —2az)] —2(-1" ) — [i + 27Tk, 2az)) Snen
KL 2Kk | 2k

06.39.21.0040.01

1 1
fzcosh(b 2)Shi(az)dz= — [Ei((a— b)2) + S (—4 cosh(b2) sinh(az) b? + 4acosh(az) sinh(b2) b +
4b b°-a

(a—-b)y(a+b)(Ei(b-a)2 + Ei(-(a+b)2z) - Ei((a+b) z))) + 4 (bzsinh(b z) — cosh(b 2)) Shi(a z)]

06.39.21.0041.01
fzz cosh(b2) Shi(az)dz=

1 1
— [Ei((a— b)z) +Ei(b-a)2) + ——— (2 (a(b? — &) zcosh(a2) - (a® — 3b?) sinh(a2)) sinh(b 2) b* +
b3 (a-b)?(@+b)?

2cosh(b2) ((a-b) (a+b) zsinh(az) b? + 2a(a? - 2b?) cosh(az)) b -

(a®- b2)2 (Ei(—(a+b)2) + Ei((@a+b) z))) +2((b*Z + 2) sinh(b 2) — 2b zcosh(b 2)) Shi(a 2)
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06.39.21.0042.01

fz3 cosh(b2) Shi(az)dz=

1 1
— [7 (6(Ei((a— b)2) - Ei((b- a) 2) - Ei(—(a+b) 2 + Ei((a+ b) 2)) (& - b2)3 +4b? cosh(b2)
4b*\(a-b?@+b)®

(a(Sa4 -10b®a? + 7b*) zcosh(az) + (3a4 -6b%a® + 11b* + b? (a® - b2)2 22) sinh(az)) +

4b(—(a4 - 6b”a? + 5b%) zsinh(az) b? - a(b2 (22— b2)2 Z+2(3a*-8b%a% + 9b4)) cosh(az)) sinh(bz)) +
4(bz(b? Z + 6) sinh(b 2) - 3(b* Z + 2) cosh(b 2)) Shi(a 2)
Involving logarithm
Involving log

06.39.21.0043.01
Chi(az) - (log(b 2 — 1) (cosh(az) — azShi(a2)

flog(bz) Shi(@z)dz==
a

Involving logarithm and a power function

Involving log and power

06.39.21.0044.01

fz‘"l log(b2) Shi(az) dz=

e (z(-a? 22)_“ (Fae, ;a+1, @+ 1 az)(-a zz)a - (- zz)w P, @ a+ 1, e+l —az)+

a (I"(a/, az)(-az*+T(a+1)log (-az* —aTl(a,az)logbz (-a2* -
(@2 T(a+1)log(2) + (@2 I'(e, —a2) (e log(b2) — 1) + 2(-a° zz)” (elog(b2) - 1) Shi(a2)))

06.39.21.0045.01

1
leog(bz) Shi(az)dz= — (—azcosh(a2) (2log(b2) - 1) + (2log(b 2) + 1) sinh(a2) + (—a® Z + 2a° log(b 2) Z - 2) Shi(a2))
4

06.39.21.0046.01

1
fzz log(bz) Shi(az)dz== (a® (3log(b2) — 1) Shi(az) Z + & cosh(a2) Z -

9a®
3a?cosh(az) log(b2) Z+asnh@2z+6 alog(b 2 sinh(az) z— 7 cosh(az) + 6 Chi(az) — 6 cosh(az) log(b z))

06.39.21.0047.01

1
fz3 log(b2) Shi(az)dz == — (—azcosh(az) (-a?Z +4(a? Z + 6) log(b 2) + 14) +
164

(222 +12(a”Z + 2)log(b2) + 38) sinh(a2) + (-a* 2 + 4a* log(b 2) Z* - 24) Shi(a2))

Involving functions of the direct function
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Involving elementary functions of the direct function

Involving powers of the direct function

06.39.21.0048.01
azShi(az)? — 2 cosh(az) Shi(az) + Shi(az)

a

fShi(az)dez:

Involving products of the direct function

06.39.21.0049.01

fShi(az) Shi(b2)dz==
1
2ap @~ b) Shi((a— b) 2) — 2bcosh(a 2) Shi(b 2) — 2a Shi(a2) (cosh(b 2) - bzShi(b2)) + aShi((a+ b) 2) + b Shi((a + b) 2)
a
Involving functions of the direct function and elementary functions

Involving elementary functions of the direct function and elementary functions

Involving powers of the direct function and a power function

06.39.21.0050.01

) 71 Shi(a2)?
fz“ Shi@z*dz= ——— —
n+1
1
—a)™"[2(T(n+1, —a2+(-1)"I'(n+1, az2) Shi(@z +n![(-1)"Ei(-2a2) - Ei(2az) + (1 - (-1)") log(2) +
2a(n+1)

1 n 1 (@2*
Z —[ + 2701k, —2az)] - 2(—1)“2 — (( ? + 2751k, 2az)]]]] /ineN
kil 2k ki | 2k

k=1 k=1 ™*
06.39.21.0051.01

1
fzShi(az)Zdz: — (287 Shi(a2)? + (4sinh(az) - 4azcosh(a2) Shi(az) + cosh(2az) — 2 Chi(2az) + 2log(2))
4a

06.39.21.0052.01

fzz Shi(az?dz=

- (42 Shi(az?Z +8az+2acosh(2az) z-5snh(2az) - 8((a? 2 + 2) cosh(a2) — 2azsinh(a2)) Shi(az) + 8 Shi(2a2))
12a

06.39.21.0053.01

1
fz3$hi(az)2clz —(2a* Shi(az® 2 +3a2 2 +a%cosh(2a2) Z — 4asnh(2az) z+
g8a*

8cosh(2a2) — 12Chi(2a2) + 1210g(2) - 4 (az(a’ Z + 6) cosh(az) — 3(a” Z + 2) sinh(a 2)) Shi(a2))

Involving products of the direct function and a power function
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06.39.21.0054.01

fz” Shi(az) Shi(b2) dz==

(_1)na—n—1 n 1 N "
——|n! —Ei((a—b)z)+Ei((a+b)z)+Z—((—a)k((b—a) Ik (b-a)2-(-a-b) Tk —(a+b)2)) +
4n+1) — k!

n o1
(=" [Ei((b —a)2)-Ei(-(a+b)2) + Z o (@ (@+b) ™Ik @+b)2-@-b ™ Ik @-b) z)))J] -
k=1 ™"

2(2shi@2) (-a2™* +T(n+1, —a2) + (-1)"I(n+ 1, a2) Shib z)] -

1
Y [(n! b1 [Ei((—a— b)2) - Ei((@-b)2) + (-1)"Ei(b-a)2 + (-1) ™" Ei((a+b) 2) +
n (-b2X n 2K
2(—1)”ebZShi(az)Z( ) +2e‘bZShi(az)Z(—+
= Kk = K
Mm-1,_~_ K mm-1 _ K
(_1)n€(a+b>zii( : ) i Zk-<—1>“e<b-a”i£( : ) e
momla+b) i k! mmib-a) i k!
n m- k n m- k
e<a—b)zzf( b ]”‘ 1(b‘a)zk_e<—a—b>zzi[ b ]”‘ La+h) nen
“Zmlb-a) & k! “Zmla+b) & k! '

06.39.21.0055.01

fzShi(az) Shibz)dz= (4 shi(az) (b* Shi(b2) Z — bcosh(b 2) z+ sinh(b 2)) 8 + 4 b cosh(a2) cosh(b 2) a +

8a2h?
(a? + b?) (Ei((@a— b) 2) + Ei((b - ) 2) — Ei(-(a+ b) 2) — Ei((@a+ b) 2)) + 4b? (sinh(a2) — azcosh(a 2)) Shi(b 2))
06.39.21.0056.01

fzz Shi(az) Shi(bz) dz==

1( 2((b*Z+2)cosh(b2)-2bzsinh(bz) Shi(az) 1
nE - +—3(Z(aSShi(az)z3+2asinh(az)z—(a222+2) cosh(a2)) Shi(b2)) +
b a
1
———(2(ab(b(a® + 2b?) cosh(b 2) sinh(a 2) + acosh(az) (b (a? — b?) zcosh(b 2) - (2a* + b?) sinh(b 2))) +
a’(a-byb?(@+h)

(a° - b*a® - b*a? + b°) Shi((a— b) 2) + (a® - b? &3 + b* a? — b°) Shi((a+ b) 2)))
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06.39.21.0057.01
fz3 Shi(a2) Shitbz)dz=

1
~ |(2(3(a* +b*) Chica- b 2) (a2 - ?)” ~ 3(a* + b*) Chi((a+ b) 2) (2% ~ b?)” + ab(absinh(@z) (b(a + 2b% 2% - 3b*) 2
8

cosh(b2) +(-3a* + 14b? a® - 3b*) sinh(b 2)) + cosh(a2) (b (-3a* + 2b?a? + b*) z
sinh(b2) & + (0 2 + 6) & - 217 (b7 7 + 5) a’ + b* (b 2 - 10) & + 6b°) cosh(b 2) ) /
1
(a*@-by’b* @+b)’) — — (2(bz(b? 2 + 6) cosh(b2) — 3(b? Z + 2) sinh(b 2)) Shi(a 2)) +
b4
1
" (2(a*shi(an Z - a(a® Z + 6) cosh(a2) z+ 3(a? Z + 2) sinh(a2)) Shi(b 2))
a

Involving direct function and Gamma-, Beta-, Erf-type functions

Involving exponential integral-type functions

Involving Ei
06.39.21.0058.01
fEi(bz) Shi(az)dz= rib (—2bcosh(az) Ei(bz)+2abzShi(az) Ei(bz) -
aEi((b-a)2 +bEi(b—a)2) +aEi((a+b)2 + bEi(a+h)2) — 2aeb? Shi(az))
06.39.21.0059.01

1
fEi(az) Shi(@az)dz== - 2— ((e™?*+ e?*)Ei(a2) - 2Ei(2a2) + 2 (¢** - azEi(a2) Shi(a2)
a

06.39.21.0060.01

1
fEi(—az) Shi(az)dz= 7a (-e*?(1+ @‘2‘“) Ei(-a2) + 2Ei(-2a2) + 2(azEi(-a2) + e 7% Shi(a2))
a

Involving Si

06.39.21.0061.01

1
fSi(bz) Shi(@az)dz=-——
2ab

(aShi((@+bi)z)+biShi((a+bi)2+(@-ib)Shi((a-ib)z) +2bcosh(az) Si(bz) — 2aShi(az) (cosbz) + bzSi(b2)))

Involving Ci

06.39.21.0062.01

fCi(bz) Shi(az)dz=

1
o ((b—ia) Chi((@+bi#) 2+ (b+ai)Chi((@a-ib)2) - 2(asin(b2) Shiaz) + b Ci(b 2) (cosh(az) — azShi(a2))))
a

Involving exponential integral-type functions and a power function
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Involving Ei and power

06.39.21.0063.01
(Tn+1, -b2) (~-b) " + 21 Ei(b2) Shi(a2)

fz” Ei(b2) Shi(az)dz== 1 _
n+
ot n & @-b)*Tk @-b)z
—Ei((b—a)z)n!+n!2 ( ) T ) )+Ei(bz)F(n+1, az)+
2(n+1) < k!
_ na@+b) *rk —(a+b)z (<b)y™n1
(-)"|-Ei(@+b)gnt+nt ) - +EIG2T(N+1,-a9 |+ ——
k=1 .

n 1
[—Ei(bz— az+Ei@z+bz+ ) = (b*((b-a ™Ik, (@a-b)2) - (@+b) Tk ~(a+b) z)))]] sineN
k=1

06.39.21.0064.01

fz” Ei(az) Shi(az)dz==
(fn+1, -az (-a™*+ 2" Ei(@a2)Shi@z (-a"'n! n (-az2k
- EiQaz -log@ - » — +27%rk, -2a2||-
n+1 2(n+1) i k! k
1 n 2Kk, —2az)
a™|-(-1)"Ei(2azn!-logzn! +(-1)"nt y ——— —
2(n+1) =y k!

n (az)k
n!z +E@2(-)"I'(n+1, —az2)+I'(n+1,a2)|[/neN
o Kk!

06.39.21.0065.01

1
szi(bz) Shi@gdz= —— (-Ei(a+ by a® +2(b?Ei(b2) Z + (2, -b2)) Shi(a a® + be®??a+
4a b

be@P2a+ (a2 + b?) Ei((b—a)2) - b? Ei((a+ b) 2) + b’ Ei(b 2 T(2, —a2) - b? Ei(b2) (2, a2))

06.39.21.0066.01

1( 1 [bF(Z, (@a-hyz) 2032 2£@D2 B2 —(a+b) z)]
fzz Ei(bz) Shi(@az dz== — | — + _ _ +
3 2b2 (a_b)2 b-a a+b (a+b)2
Ei(@+b)2-Ei(b-a2 1 [F(Z, (@a-h2a® T2 -(@a+hza® 20325 26025
- + + + -
b3 2a’ (a-b)? (a+h) a-b a+b

'3, -bz
2Ei(b-a)2) - 2Ei((a+b)2) +Ei(b2)I'(3, —az2 + Ei(b2) I'(3, az)] + [23 Ei(bz) - %] Shi(az)]
b
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06.39.21.0067.01

fz3 Ei(b2) Shi(@z) dz==
1 [ 1 [F(3, (a-b)2z b? I'3,-(a+b)2 b? 3I@2, (a-b2b 3rE, -@+h2b 602 6e(a+b)z]
P _ . B . B .
4l 2p° b-a° @a+b? (a-b)? (a+b)? b-a a+b
3(Ei((b-a)2) - Ei((a+b)2)
b* -

1 [ I3, (a-b2a® I3 -(@a+bza® 3IQ2 (a-bza? 32 -(a+hyza2 6PdZa 6eaDZg
- + - +
2at

(a-b)® (a+b)® (a—Db)? (a+b)? a-b a+b

r'@4, -b
6Ei(b-a)2+6Ei((a+b)2-Ei(b2I'(4, —az)+Ei(b2)T'(4, az))+(Ei(bz)z4+ ( " Z)]Shi(az)J
b

Involving Si and power

06.39.21.0068.01
1 (—ib)™"

n! (i
fz” Si(b2) Shi(az)dz= L (Ei(Gb-a) 2+ (-1)"Ei(-(a+bi)z) - Ei((a+bi)2) - (-1 "Ei((a-ib)2) +
4b(n+1)

(iG by ™ (T(+1,ib2+(-1)"T(n+1, —ib2) Shi(a 2)+

2(n+1)
1 Shi(@a2) Si(bz ia™1n!
+ —Ei(ib-a2 - (-1 "Ei((a+bi 2+
n+1 4n+1)

2H((-)"T(n+1, —az+I'(n+1, az)Si(bz
Ei(ra-ib)2)+ (-1 "Ei((a-ib)2) + -

n!
m-1 n m-1(_a_ K
(=) @ Lb)zz ( )m @Eb-a) zk+(_1)ne(a+bi)22i( a )m (-a-ib)"Z _
mimtla-ib/ 17 ! mimta+bi/ (5 k!
n m-1 PN n m-1 (a4 _ i K
e(—a—éb)zZi( a )mz @+bi) 2 +@fb1—322£[ a )mz (@a-ib)z B
mimla+bi/ = k! momla-ib/ (= k!

i) ™"t n 1 » D
S (—1)”2—(bk((b+am') Ik (a-ib)z-(b-ia) Tk —(a+bi)2)) +
4(n+1) k!

n1

L

(" (b-ia ™Ik (@a+bi)2)—(b+ai) Ik —(@-ib) z)))) /ineN
k=1

06.39.21.0069.01

1
fzSi(bz) Shi(az)dz=- — (iEi(-(a+bi)2a®+iEi(a+bi)a® - iEi(a-ib)2a® - iEi(ibz-aza’ -
b

2iShi(az) (-2ib?Si(b2 Z+T(2, -ib2) -T(2, ibz)a® + be @*PIZa+ be@*PV2a+ he@P2a+ he P 3%a -
ib*Ei(-(@+bi)2—ib*Ei((@a+bi)2) +b*iEi((@a-ib)2) + b?iEiibz— a2 + 2b*(I'(2, a2 - T(2, —a2) Si(h2))
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06.39.21.0070.01

fzz Si(bz) Shi(@az)dz=

ol

fZB

1
2Shi(az)Silb 2+ —
2b?

bI'(2, (a+bi)z bI(@2,ibz-a2

+ + +

200702 2 @bz @bz 9eibzaz pr(2, (a-ib)z) bI(2 -(a+bi)2)
- + - +
b+ai a+bi ia-b b+ai (b+ai) (b—ia)?

(b—ia)

1
)+ — (-Ei(-(@a+bi)2+Ei((a+bi)2)+Ei(a-ib)2 - Ei(ibz-az)+

(b+ai) b®

+ +

2ad (a

ae'?(za? + (3-ibz)a-2bi)

i [ ae®P?(za? + (ibz-3)a-2bi) ae®P?(za’+(-ibz-3)a+2bi)

+bi)? (a—ib)?

+2Ei(-(a+bi)2)-2Ei((a+bi)2)+2Ei((a-ib)2) - 2Ei(ibz-az +

(a-

2i(T'(3,—a2+I'(3,a2)Si(bz -

06.39.21.0071.01

Si(b2) Shi(az)dz=

2Shi(az) Si(bz) Z* - L
2b®

ib)?
ae @P0z(za? + (biz+3)a+2bi)) (I'(3,-ib2z)+I(3,ibz)Shi(az)

@+biy b?

- +
(b—ia) (b—ia) (b+ai) (b+ai)?

'3, —(@a+bi2b? TI@B (a+bi)zb? TI@B (a-ib)2b? TI(3, ibz—azb?
+ —_—

3rQ2 —(a+bi)zb 3I(Q2 (a+bi)zb 32 (a-ib2)b
+ p— —

(b—ia)
3I(2,ibz-a2

(b—ia)? (b+ai)

- - +

(b+ai)?

1
— (Bi(Ei(-(a+hi)2
b4

1 [[ 1
—if- (a
2at (@+bi)?

1

(a-ib)®

(a-ib)®
1

(a+bi)°

6Ei(-(a+b

Involving Ci and power

b Ge—(a+bs‘)zl; 66(a+bs‘)zl- 6£(a—s‘ b)z 6€s'bz—az
+ +
a+bi a+bi b+ai b+ai
i(C(4,ib2) —T(4, —ibz) Shi(az)
b* "

+Ei((a+bi)z-Ei((a-ib)z-Ei(ibz-a2)) +

e®P2(Zat 1 z2(2ibz-5)a - (0?2 +8biz-11)a? +3b(5i + b2 a- 6b?)) +

(ae’**?2(Za*+z(5-2ibga®- (B*Z+8biz-11)a® - 3b(5i+bz a—6b?)) +
(ae®™2(Za*+z(-2ibz-5)a’+(-b?Z +8biz+11)a? + 3b(-5i + bz a-6b?)) -

(ae™@P92(Za* +z(2biz+5)a® + (-b? 2 +8biz+11)a? - 3b(-5i + bz a-6b?)) +

i)2)+6Ei((a+bi)z)—-6Ei((a-ib)2-6Ei(ibz-—az+2i('(4, a2z -T'(4, —-az)Si(b2

|
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06.39.21.0072.01

fzn CI(bZ) Shi(az)d/Z::

i)™ *n %1 Ci(b2) Shi(a2)
_— ((—1)n (Ei(az+biz-Ei(ibz-a2)+Ei(-az-ibz-E(@z-ibg) + —M —
4n+1) n+1

a™1n!

(D" (-)"T(n+1, —ib)-T(n+1,ib2) Shi(az) - 0 [—Ei((n' b-a)2) - (-)"Ei(a+bi)2) -
—+

2(n+1)

Ci(b22((-1)"I'(n+1, —az)+I'(n+1, az)
Ei((~a-ib)2) - (-1)"Ei(@a—ib)2) + ' +
n!

n1, a \"l(-at+b(-i)F
(_1)ne(a+bi)zz_( ] ( +b (=) +(_1)n€(a—z'b)z (

momla+bi/ =) k! ib

k=0

)m”H (ib-a) zk
zk

. gl i b)< n m- k
e(‘b‘aﬂZi( a )mi(a_lb)zl(+e(—a—ib)zzi( a )m l(a+bl)
mmia-ib/ i k! mimila+bi/ (=

(i n! N1
== (—1)”2 — (B*((b+ai) ™ Ik @-ib)2) - (b-ia) Tk —(@+bi)2))-
4(n+1) aly

n

1
Z 5 (0" (b-ia ™Ik (@a+bi)2) - (b+ai) “I'k (ib-a) z)))] /ineN

k=1 ™
06.39.21.0073.01

szi(bz) Shi(az)dz==

— (-Ei(-(a+bi)za® +Ei((a+bi)2a® +Ei(a-ib)2a® - Ei(ibz-az a® - 2(I'(2, —-ib2) + (2, i b2)) Shi(az) & -
8a‘b

ibe@PDZg _jheibZaZg 4 he@bNZ;5 4 he@iDZ;a 4 W Ei(—(a+bi)2)—b2Ei((a+bi)2) -
b?Ei((@—ib)2) + b*Ei(ibz—az) + 2b* Ci(b2) (2a° Shi(az) Z + (2, —a2) - T'(2, a2)))

06.39.21.0074.01

fzz Ci(b2) Shi(@az)dz==

1 . . i bTr(2, —(a+bi)z) 2e@bHZ 2p@bdz  3,@ibz  3,ibzaz K2 (a—ih)2)
—|2cCitb2 shiaz 2+ — |- + + + + ¥ +
6 2b? (b—ia)> ia-b ia-b b+ai b+ai (b+ai?

1
+ = (i (Ei(-(a+bi)2)+Ei((a+bi)2-Ei((a—ib)z - Eiibz-a2z)) -
b

bT(2,ibz—az bI(2, (a+bi) z))
(b+ai)? (b—ia)?

— + +
(a+bi)? (a+bi)?

1 ( ae®®2(za®+(ibz-3)a-2bi) ae @ HZ(za?+(biz+3)a+2bi)
2a’

aetbz—az(za2+(3—u'b2)a—2bi)
- 2Ei(-(@+bi)2) - 2Ei(@+bi)2 - 2Ei(@-ib) 2 - 2Ei(ibz-az) +

(a-ib)®

ae@®iP?(za? + (-ibz-3)a+2bi)) (I3, -ibz)-T(3,ib2)Shi(az)
2Ci(b2(I'(3, —a2 +I'(3,a2) - -

(a-ib)? b3
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06.39.21.0075.01

fz3 Ci(bz) Shi(@az) dz==

+

'3, —(@a+bi2b? IR ibz—azb? I(3 @+bizb® I3 (@a-ib)2hb?
+ — —

1
2Ci(b2) Shi(az) Z* + —[
2b?

3T(2, -(a+bi)z)b 3I(2,ibz-azb 3I(2 (a+bi)zb 3I(2 (a-ibjzb 6e @bz
+ - - +

(b—ia)® (b+ai) (b—ia) (b+ai)

+

(b-ia)? (b+ai) (b-ia)? (b +ai) ia-b

+ " (3(Bi(-(a+bi)z—Ei((a+bi)z-Ei((a-ib)2 + Eiibz-a2)) -
b

6€(a—ib)z 6€(a+bi)zl- Geibz—az
+
b+ai a+bi b+ai

1 1

2a4[ (a+bi)?
1

(ae@®P2(Za*+z(2ibz-5)a® - (b* Z+8biz-11)a® + 3b(5i + bz a— 6b%)) +

~(ae?=**(Zat + 2(5-2ib7)a’ - (b° 2+ 8biz- 11)a® - 3b(5i + b2 a-6b7)) -
(a-ib

- (ae®P2(Za*+z(-2ibz-5)a + (-b?*Z +8biz+11)a? + 3b(-5i + bz a- 6b%)) +
(a-ib)

1 )
(ae™@®9%(Za* +z(2biz+5) @ + (-b?Z +8biz+11)a? - 3b(-5i + bz a- 6b%)) -

@+hbi?
6Ei(—(a+bi)2+6Ei(a+bi)2+6Ei((a—ib)2-6Ei(ibz-az2+
(T4, —ib2)+ T4, ib2) Shi(az))

b4

2Ci(b2) (I'(4, az) - T'(4, —az))] +

Definite integration

Involving the direct function

06.39.21.0076.01

33
= R M
2’2

f e 2 Shit) dt =71 T(a + 1) 5F, 5
0

1 a+l «
[ )/; Re(2) > 1ARe(@) > -1

L S

Integral transforms

Laplace transforms

06.39.22.0001.01
1 1
L)@ =~ ten (-] Re@ > 1
V4 4
Operations

Limit operation
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06.39.25.0001.01

5 agh) =3

-5 (i) agb) = -3

Im@ =0Aargb)=0
-0 Im@ =0Aagb)=n
() True

lim Shi(a+bx) =
X—=00

Representations through more general functions

Through hypergeometric functions

Involving ,Fq
06.39.26.0001.01
_ 1332
Shi(2) =z,Fy| —; —, —; —
222 4

Through Meijer G

Classical casesfor thedirect function itself

06.39.26.0002.01

VT :
Shi (2 = — zGi’é -— 2
4 ’ o-L_1
T2 72
06.39.26.0003.01
- V-nZ Gl Z 1
= ST Lo
06.39.26.0004.01
Shi ALl Gry I g 0
|(Z)——T 1,3—2 %,0,0 /;1m(2) >

06.39.26.0005.01

1
1 z >
. __ 11 2
Shl(\/Z)--ZVZﬂ G”[_Z 1 _l]
o2 2
06.39.26.0010.01
1
1 z 13
si(Vz)=-r2c5e - |, , °
2 41353500

Generalized casesfor thedirect function itself

: )
1
5,0,0

06.39.26.0006.01
i N?Gll iz 1
| (Z) == — —— ’ —, =
2 22
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06.39.26.0007.01
1,

NI -

1 z
Shi(2) = — ¥ G2 -,
2 “2

o NIk
o
A ——

11
51571

Through other functions
06.39.26.0008.01
1
Shi(z) = E(F(O, 2 -T'(0, —2) — log(-2) + log(2)
06.39.26.0009.01

1
Shi(z) == > (E1(2) - E1(~2) - log(~2) +109(2))

Representations through equivalent functions

With related functions

06.39.27.0001.01
Shi(z) == —-i Si(i 2)

06.39.27.0002.01

1 1 1
Shi(z) == Z (2 (Ei(2 — Ei(-2) + Iog(—) - Iog(— —) +log(-2) — Iog(z))
z z
06.39.27.0003.01

1 i
Shi(2) == > (li(e®) —lie™) - % sgn(Im(2)) /; IIm(z)| <«

Zeros

06.39.30.0001.01
Shi(z==0/;z==0

History

—C. A. Bretschneider (1843)
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