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Notations

Traditional name

Hyperbolic cosine integral

Traditional notation

Chi(2)

Mathematica StandardForm notation

Coshl nt egral [z]

Primary definition

06.40.02.0001.01

zcosh(t) — 1
Chi(2) == f f dt+log(2 +y
0

Specific values

Values at fixed points

06.40.03.0001.01
Chi(0) == —0

Values at infinities

06.40.03.0002.01
Chi(co) == 0

06.40.03.0003.01
Chi(—00) == 00

06.40.03.0004.01

ni
Chi(i c0) == —
2

06.40.03.0005.01
i

Chi(—i c0) == — —
I(—i 00) >

06.40.03.0006.01
Chi(&) = ¢
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General characteristics

Domain and analyticity

Chi(z) is an analytical function of z which is defined over the whole complex z-plane. It has one infinitely long
branch cut.
06.40.04.0001.01

z—Chi(2)::C—C

Symmetries and periodicities

Mirror symmetry

06.40.04.0002.01
Chi(2) == Chi(2) /; z¢ (-0, 0)

Periodicity

No periodicity

Poles and essential singularities

The function Chi(2) has an essential singularity at z== co. At the same time, the point z == c is a branch point.

06.40.04.0003.01
Sing (Chi(2)) == {{.c0}}

Branch points

Thefunction Chi(2) has two branch points: z==0, z = . At the sametime, the point z== co is an essentia singularity.

06.40.04.0004.01

BP,(Chi(2)) == {0, &}
06.40.04.0005.01

R,(Chi(2), 0) == log

06.40.04.0006.01
R,(Chi(2), &) == log

Branch cuts

The function Chi(2) is a single-valued function on the z-plane cut aong the interval (—co, 0) where it is continuous from
above.

06.40.04.0007.01
BC,(Chi(2) = {{(—c0, 0), —i}}

06.40.04.0008.01
lim Chi(x+ie€)==Chi(x)/; x<0

e—>+0
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06.40.04.0009.01

lim Chi(x—i€)==Chi(x)—27i/; x<0

e—>+0

Series representations

Generalized power series

Expansions at generic point z== z

For the function itself

06.40.06.0009.01

_ k %
2F3|1, 1, 2, 712——2 —

20)+... [; (2 2)

(- 29+ O((z- 2)°)

z-2)"

2 4

4]](Z—X)k/;xe[R/\X<0

) , arg(z- zp) 1 sinh(zy) zp — cosh(zo) , cosh(z)
Chi(2) « Chi (zg) + | —— [|log| — | + l0g(zp) | + (z—29)° + (z-
L 2n 2 22(2)
06.40.06.0010.01
_ _ ag(z-2z) 1 cosh(zo) sinh(zo) z — cosh(zo)
Chi(2) « Chi (z5) + | ——— || log| — | + l0g(zy) | + Z—-7y) +
L 27 | 2 2z
06.40.06.0011.01
ag(z-2) 1 o (D¢ Vr gk
Chi(2) == Chi(zg) + | —— [Iog — [+ log(zp) | + Z +
L 27 ] E4) ) k k!
06.40.06.0012.01
, , agz-2o) 1
Chi(2) « Chi (z5) + | —— [|log| — | + log(zp) [ + O(z — Zp)
L 2n | Z
Expansions on branch cuts
For the function itself
06.40.06.0013.01
arg(z—x)| cosh(x) sinh(x) X — cosh(x)
Chi(z) o« Chi (X) + 2i 1 + Z-X+ —————— Z-X%+.../; (2> XN AXeERAX<O0
| 2nx X 2x2
06.40.06.0014.01
arg(z—x) | cosh(x) sinh(x) X — cosh(x)
Chi(2) o Chi () + 2i 7 + Z-0+————— (2-%*+0((z-%%) /; xe RAX<0
L 2« 2%2
06.40.06.0015.01
agiz—x)| & ((Dtxk g xxkok3 3-k k x2
Chi(2) ==Chi(x) + 2in +Z + oF51,1,2 —,2-—; —
L 2nx ) k k! 2 2
06.40.06.0016.01
arg(z-x)
Chi(2) o« Chi () +2ir > +0(z-x/;xeRAXx<0
L T

Expansionsat z==0
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For the function itself

06.40.06.0001.02

06.40.06.0017.01

2 2 2
Chi(2) « log(®) + v + — [1 f—+— O(ze)]
4 24 1080

06.40.06.0002.01
1o, 2

Chi(z) = log(z —
2 g()+7¥+2kzlk(2k)!

06.40.06.0003.01
Chi | d Fsl1,1;2 2 3.7
I(2) =log(9 +y + — , L4, 4, — —
g Y 2 2F3 > 2
06.40.06.0004.02
2
Chi(2) « log(2) + v + " (1+0(?)

06.40.06.0018.01
Chi(2) = F(2 /;

1.0 ZZk n+2 3 Z2
Fn(2 ==log(2 +7y+ — =Chi(@d- ——— 5F3|L,n+1,n+ —,n+2,n+2;, — /\neN
2 3 keK! 4+ 1% @2n+1)! 2 4

Summed form of the truncated series expansion.

Asymptotic series expansions

06.40.06.0005.01

zZ

1 cosh(2) 3 4 sinh(2) 1
Ci(2) « log (2) — Elog(—22)+ 3Fo[l ) ]+ , 0[

4
Fol =, 1, 1;;—]/;(|ZI—>oo)
2 z

06.40.06.0006.01

log(-Z)  sinh(2) 1)) cosh(2 1
Chi(2) « log(2) - + [1 + O[—]] + (1 + O(—)) /: (12 = o0)
2 z 2 2 72

06.40.06.0019.01

-5 ag@=-3
Chi@ey 5 ag@=3 /; (2~ c)
@ Trye

4

Residue representations

06.40.06.0007.02

(%) re] Vi (5
- —

F(%—s) S ) 2 ;f& sl“(%—s)

1 n
Chi(2) = - (log(-7) - 2log(2)) - - resy INGNICH))
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06.40.06.0008.02

(%Z)—Zs I i (LZ -2s

— I'(s)|(-]j)+log(2) - log(i 2)
g o) 7 |

Vr
ChI(Z) = - T reSs

Il
[N

sr(3-9)

Integral representations

On the real axis

Of thedirect function

06.40.07.0001.01

zcosh(t) — 1
Chi(2) = f 7t dt+log(2 +y
0

Contour integral representations

06.40.07.0002.01
1 v I(s)? 2)°
Chi(2) == - = (log(-Z) - 2109(2)) - n. j‘#[——] ds
2 ri Jrrsrpr(z-s)\ 4

06.40.07.0003.01

vV re’  (izy®
. f—(_) ds+log(2) - log(i 2)
Ani Lr(5+1)1"(%—5)

Chi(z) == -

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

06.40.13.0001.01
W3 (2) +2W'(2) — zW(2) == 0 /; W(2) == ¢; Chi(2) + ¢, Shi(2) + c3

06.40.13.0004.01
1
W,(1, Chi(z), Shi(2)) = —
2
06.40.13.0002.01
WO (2) +2W'(2) — zW(2) == 0 /; W(2) == ¢; Chi(2) + ¢, Ei(2) + c3
06.40.13.0005.01
1
W,(1, Chi(2), Ei(2)) == —
2
06.40.13.0003.01
W (2) +2W'(2) — zW(2) == 0 /; W(2) == ¢; Chi(2) + ¢, Ei(—-2) + C3
06.40.13.0006.01

1
W,(1, Chi(2), Ei(-2) = -—
2
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06.40.13.0007.01

202 3097z 307(2°% 29z ®(z
v¢3>(z)+[£— 2 ()]W'(z)+[—g'(z)2+ ger_29@ 9@ W (2) =0/; W(2) = ¢; Chi(g(2) + ¢, Shi(g(2) +Cs
92 g g (2? 92 g
06.40.13.0008.01
. . ’ 2)3
W;(Chi(g(2)), Shi(9(2)), 1) == .
92

06.40.13.0009.01
292 3h(@ 39’z
W@(ZH[ g@ _3M@ _39'@) ...
9@ h(2 g
4INDg@ 6hE@° 39'2° 6h@9'@ 29'@ 3hW@ ¢°@
g2 - + + + - - -
g@h(2) h2)? g (2? hd' @ 92 h(z) g@

wW(2) +

[csh'(z)3 4@ 69'@N@° 6h@N@ 39'@°hW@ 2hW@9'@-20@N @
- + - + - + +
h@? 92 h(? 229 @ h(2)? h(2) g'(2)? 9@ h@
3@ @+h@d®@ g@*N@-h3@
+

]W(Z) =0/; W@ = ¢ h(2) Chi(g(2)) + ¢, Shi(g(2) h(2) +c3h(2)

h(» g h(2)
06.40.13.0010.01
_ _ h@’ g 2°
Wy(h(@) Chi(g(2), h@) Shig(2) , h(@) = ————
92

06.40.13.0011.01
2WI@2) - (r+3s-3)Z2W'(9 - (a®r*Z" -3’ +r-2rs+3s-1)zw (@ -s(-a’r? 2"+ +rsjw@ = 0/;
W(2) = ¢, ZChi(aZ) +c, Z2Shi(a?) +c3 2

06.40.13.0012.01
W,(Z* Chi(aZ), ZShi(aZ), ) = ardZ+3s3

06.40.13.0013.01
w®(2) - (log(r) + 3log(s) W'(2) + (—a? log’(r) r2Z + 3log’(s) + 2 log(r) log(s)) W (2) -
log(s) (a2 log?(r) r2Z + log?(s) + log(r) log()) W(2) = 0/; W(2) = ¢; §* Chi(ar?) +c,s*Shi(ar?) +c; s
06.40.13.0014.01
W,(< Chi(ar?), & Shi(ar?), s == ar?s*Zlog’(r)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.40.16.0001.01
Chi(-2) == Chi(2) + log(-2) — l0g(2)

06.40.16.0002.01
Chi(i 2) == Ci(2) — log(2) + log(i 2)

06.40.16.0003.01
Chi(—i 2) == Ci(2) — log(2) + log(—i 2)
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06.40.16.0004.01

Chi(\/; ) == Chi(2) — log(2) + Iog[\/? )

Complex characteristics

Real part

06.40.19.0001.01

Re(Chi Ci | I y2 L k ! k+1
I(X+ 1Y) = Ci(y) - ()+—o X2+ — ;= K+ 1 ——
e( iy) y) — log(y g( 2k§ k(2k)'1 F2 2 2

06.40.19.0002.01

1o Dy
Re(Chi(x+iy)) = |09(X +y2) 22# s[zktan‘l(g]]+7
k=1 :

06.40.19.0003.01

(- 1)]+kX21y2k 2j
Re(Ci(x+iy)) == Iogx +Y?) +
gg‘k(znv(zk 2

06.40.19.0004.01

1
Re(Chi(x +iy)) == — | Ci[ x+ X —i + Chi| x— X —i
2 X2 X2

Imaginary part

06.40.19.0005.01

) X2k+1 3 y2
_— -1 . .7
IM(Chi(x + i ) = tan~%(x, y)+yZ; ki 2[k+ Lok+2, 4]

06.40.19.0006.01

1o DK@+ y)
IM(Chi(x+i ) == tan (x, y) + — Z ( )

X
— " dn2k+DtanY -
o kK+1)(2k+2)! [ (b [y])

06.40.19.0007.01

(_1)j+ky2k—2j+lX2j+l
IM(Chi(x + =tan"l(x, y) +
(Chi(x+1iy)) *y) sz;JZ;(kH)(zHl)V(zk 2j+ 1!

06.40.19.0008.01

X
Im(Chi(x +iy)) == — —i Chi| x — x —i — Chi| x+ x —i
2y X2 X2 X2

Absolute value
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06.40.19.0009.01

[Chix+iy)|== | Ci[x—X —i Chi[ x + x —i
\J X2 \J X2

Argument

06.40.19.0010.01
arg(Chi(x+iy)) ==

1 % v x % % %
tanY —|Chix+x [ -= [+Chi|lx=-x [-= ||, — | -= [Chi|]x=x | == |=Chi[x+x | -=—
2 X2 X2 2y X2 X2 X2

Conjugate value

06.40.19.0011.01

Chi(x+iy ———Chl X+X_ [ —— |+Chi|x—-Xx | —— Chif x - x —i — Chi| x + x —i
\J \J x2 \J \/ X2 \/ X2

Signum value

06.40.19.0012.01

1
sgn(Chi(x+iy)) == | — —i x Chif x — x — |-Chi —i X+ X|[|+ Chi —i X+ X|+ Chi| x—x —i /
y X2 X2 X2
2 | Chi|x-x ’—f Chl —— X+X
X2

Differentiation

Low-order differentiation

06.40.20.0001.01
dChi(z2  cosh(z)

0z z

06.40.20.0002.01
8?Chi(z  sinh(z)  cosh(2)

iy z zZ

Symbolic differentiation

06.40.20.0006.01
8" Chi(2) n-1 k(- 1)”(n 1)'2“* ink
cosh[ )

= nCh e , N
- i(2) - Z > +zline
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06.40.20.0003.01

6” Cl(Z) n-1 (_1)n—k—1 Zk_n Tk
=0, Ci(2) + Bool nio,(n_l)yz—cos(“_] /neN
62" pary k' 2

06.40.20.0004.01
8"Chi(2)
0

- 3-n n 2
= (- 1z (n-1)! +2"-3x/722-"2F3[1, 1,2 - ,2— > Z)/; neN*

Fractional integro-differentiation

06.40.20.0005.01

47 Chi(z 3- zZ
@ _ (‘FC,(gé(z) - ]z‘“ +20%Vn 2 2|f3[1, 12,2 2% —]
oz rd-a 2 2’ 4
Integration

Indefinite integration

Involving only one direct function

06.40.21.0001.01
(b+az Chi(b+az) —sinh(b+az)

fChi(b+ azdz==
a

06.40.21.0002.01
sinh(az)

fChi(az)dz:: zChi(az) —

06.40.21.0003.01

f Chi(2) dz == zChi(2) — sinh(2)
Involving one direct function and elementary functions

Involving power function
Involving power

Linear argument
06.40.21.0004.01
fz‘"l Chi(az)dz= 2— T(a, —az2)(—a2)™* +2Chi(az) + (@a2)™“* I'(a, a2)
a
06.40.21.0005.01

z 1
fz‘"l Chi(zydz=—Chi(®+ — (27" Z T'(a, -2) + I'(a, 2))
1% 2a

06.40.21.0006.01
a2 Chi(az) 22 — asinh(a2) z+ cosh(a2)

szhi(az)aZz::
2a?
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10

06.40.21.0007.01

Chi(a2) 1
f dz== E(az(3F3(1, 1,122 2,a2-3F3(1, 1, 1,2, 2,2, —az) +log(2 (2(log@a2 + y) — 10g(2))

z

06.40.21.0008.01
fChi(a 2) P cosh(az) + Chi(az) —azShi(az)
Z==—

z

06.40.21.0009.01

Chi(b+az 1
IT dz= b_ (azcosh(b) Chi(az) — (b+az) Chi(b+az) + azsinh(b) Shi(az))
z

Power arguments

06.40.21.0010.01

ZG a (3
fz”-l Chi@z)dz== 7o (r(g, —az')(—az')‘T +2Chi(@z)+@z)r r[g, az'))
a r r
Involving exponential function

Involving exp

06.40.21.0011.01
—2€PZChi(az) + Ei((b—a)2) + Ei((a+b) 2)

2b

febZChi(az)dz: -

06.40.21.0012.01
] —2¢%%Chi(a2) +Ei(2a2 +log(az)
feaZChl(az)dz::— 5
a

06.40.21.0013.01

2e 3%Chi(az) - Ei(-2a2 -log(az
fe‘aZChi(az) dz=-

2a

Involving exponential function and a power function

Involving exp and power

06.40.21.0014.01

1 " (-b2)*
fz" *ZChi(an)dz== 5(—b) n!|Ei((b-a)2) +Ei((@+b) z)—ZebZChi(az)ZT -
k=0 .

n1( b \"™l(—a-b)¥X n1( b \"ml@-pK£X
= e

@bz Z - _eb-az Z _
k! b-a k!

mimla+b) i3 met M k=0
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06.40.21.0015.01

fz” e?**Chi(az)dz=
(-a)™" _ _ n 1 ((-a2k
2Chi(azT'(n+1, —az —n!|Ei(2a2 +log(2) + ZZ — —27%1rk —2a2|||/;ineN
2a i k! 2k

06.40.21.0016.01

@k

1 n 1
fz”e‘aZChi(az)alz:—a‘“‘1 n! Ei(—2az)+|og(z)+22— ——2‘k‘1l“(k,2az)] -2Chi(anT(n+1,a2]|/;neN
2 iy | 2k

06.40.21.0017.01

1 2beP?(bcosh(az) — asinh(az)
f2ebZChi(az) dz==—1|2¢"%(bz-1)Chi(az) + Ei(b—a)2) + Ei((a+ b) 2) —
2b? (b-a)(@a+b

06.40.21.0018.01

1
fzz e’*Chi(@az)dz= - ~ [—4zzbz(b2 7 -2bz+2)Chi(a2 +Ei(b-a 2 +Ei(@a+b) 2 +
b

1
— (be®?(b((1-bza?+b*(bz-3))cosh(@az) +a((bz-2)a+b*(4-b2) sinh(az)))]
(a-b)(@a+h

06.40.21.0019.01
1
fz3 e’*Chi@zdz=— [ebz(b323—3b222 +6bz-6)Chi(a2) + 3(Ei((b-a) 2) + Ei((a+b) 2) -
b

1
————(be®*(b((b*Z-bz+3)a* - 2b? (b* Z - 3bz+3)a? + b* (b? Z - 5bz+ 11)) cosh(az) —
(b-a?@+h?

a((b?Z-3bz+6)a* - 2b? (b* Z - 5bz+8)a® + b* (b* Z - 7bz+ 18)) sinh(az)))

Involving trigonometric functions

Involving sin
06.40.21.0020.01
—2cos(bz) Chi(az + Chi((a+bi) 2 + Chi((a-ib) 2)
fsin(bz) Chi@zdz=
2b
Involving cos
06.40.21.0021.01
) 2Chi(az)sin(bz) +iShi((a+bi)z)—i Shi((a-ib)2)
fcos(b 2 Chi(azdz== b

Involving trigonometric functions and a power function

Involving sin and power
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06.40.21.0022.01

fz” sin(bz) Chi(az) dz= —2 @ b)_”_l n!|-Ei(-(a+bi)z - (-1)"Ei((a+bi)2) -Ei((a-ib)2) -

Bl ey 2en2l:] 2] (g2l
(-D"Ei(ibz-az+4Chi(az COS(bZ)ZL—iSin(bZ)Z (b2 .
ko (2k+n— 2[ ))! k=0 (2k+n—2{”;—lJ_1)y
ib ib \M
b ((lb a) Zk) = (( 1)k (ib-a) Zk)
(a—sb)zz Z ( a) +( 1)” [bz_azz Z ( b ) .
k=0 m=k+1 k=0 m=k+1 !

(i)m ((a+ b))

a+bi

(am)m (( D@+ bi) &)

_(a+bs)zz Z + (= l)n (a+bs)zz Z . /ineN

k=0 m=k+1 k=0 m=k+1

06.40.21.0023.01
1 . . A
fzsin(b 7 Chi(@zdz=-————(e®*(2(-1+¢*"*?icosh(@az) b? - 2a(1+ ¢**?) sinh(az) b+ (a® + b?)
4b? (a2 + b?)
(2(-i +bz+€***? (i + b2) Chi(az) + ¢'°%i (Ei(—(a+bi) 2 - Ei((@+bi) 2 + Ei((a- ib) 2 - Ei(ibz- a2)))))

06.40.21.0024.01

1
fzz sin(b2) Chi(az) dz== -— [2 Chi(az) ((b*Z - 2) cos(b2) - 2bzsin(b 2)) +
2b

. (—2 cosh(a?) ((a® + 3b%) cos(b 2) + b (a® + b?) zsin(b 2)) b* - 2a (b (a® + b?) zcos(b 2) — 2 (a% + 2b?) sin(b 2))
(a2 +1?)

sinh@@z) b+ (a? + b2)2 (Ei(~(a+bi)2)+Ei((@+bi) 2 +Ei((@a-ib)2 + Ei(ibz- az)))

06.40.21.0025.01

1
fz3 sin(bz) Chi@g dz=-— [2 Chi(a2) (bz(b*Z - 6) costb2) - 3(b? Z - 2) sin(b 2)) -
2b

- (Si(Ei(—(a+ bi)2) - Ei(@+bi)2) +Ei((@a-ib)2 - Ei(ibz—-a2)(a® + b2)3 +
(a2 +1?)
2b? cosh(az) (b (a? + b%) (a® + 5b%) zcos(b 2) + (—3 a*-6b%a’ - 11b* + b? (a® + bz)2 22) sin(b z)) +

2ab((1? (a2 +b?)° 2 - 2(3a* + 867 &% + 9b*)) costb 2 - b (@ + b?) (32 + 7b7) zsin(b2) sinh(a))

Involving cos and power



http: //functions.wolfram.com

06.40.21.0026.01

1
fz” cos(bz) Chi(az)dz= Z @i b)’"_1 n!|Ei(-(a+bi)z)— (-1 "Ei((a+bi)2) + Ei((a-ib)2) -

H b 2ken-2| 7| {?J b 2k+n—2l";J71
(-D"Eiibz-az + Chi(a2 4”9”("2)2%—%0%2) Z (b2 ~
ko (2k+n-2[3])! k=0 (2k+n—2{”;—1J_1)y
ib b M
b ((lb a) Zk) = (( 1X(ib-a) Zk)
(ﬁ—ﬁb)ZZ Z ( a) +(=1)" sbz—azz Z ( b ) _
k=0 m=k+1 k=0 m=k+1 !

(i)m ((a+ b))

a+bi

(=) (( D@+ bi) &)

_(a+bs)zz Z + (= l)n (a+bs)zz Z . /ineN

k=0 m=k+1 k=0 m=k+1

06.40.21.0027.01
fzcos(b 2)Chi(@azdz=
1
- —————(i(i(4cos(b 2) cosh(az) b? — 4asin(b2) sinh(az) b - (a2 + b?) (Ei(—(a+ bi) 2 + Ei((@+ bi) 2) +
412 (a2 + b?)
Ei(@—ib)2) +Ei(ibz-a2) + 4(a’ + b%) Chi(a2) (cos(b 2) + bzsin(b 2)))))

06.40.21.0028.01

1
fzz cogb2) Chi(az) dz=-—
2b®

(2L7 cosh(az) (b(a® + b?) zcos(b 2) — (a® + 3b?) sin(b 2)) b* -

i[2iChi(a) (2bzcosb2) + (b* Z - 2)sin(b2)) +
(@ +1?)°
2ia(2(a”+2b?)cosb2) + b(a’ + b?) zsin(b 2)) sinh(az) b -
(&®+ b2)2 (Ei(-(a+bi)2)-Ei((@a+bi)2+Ei((a-ib)2 - Eiibz- az)))]]
06.40.21.0029.01

1
fz3 cosbz) Chi(@z)dz==— — [i [u’ [ZChi(az) (3(b*Z -2)cos(b2) + bz(b*Z - 6)sin(b2)) +
2b

(3(Ei(—(a+ bi)2) +Ei((@a+bi) 2 +Ei(@a-ib)2) +Ei(ibz-a2)(a® + b2)3 +
(a2 + 12)°
217 cosh(a2) (-3 - 617 &% - 11b°* + b2 (a2 + 1) 2) costb2) - b (&% + b?) (a2 + 5b7) zsin(b2) -

2ab (b (a? +b%)(3a% + 7b?) zcos(b 2) + (b2 (a®+ b2)2 Z-2(3a*+8b%a%+9 b“)) sin(b z)) sinh(a z))]]]

Involving hyperbolic functions
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14

Involving sinh

06.40.21.0030.01
—2cosh(b 2 Chi(az + Chi((a—b) 2) + Chi((a+b) 2

2b

fsinh(b 2)Chi(azdz= -

06.40.21.0031.01
—2cosh(az) Chi(az + Chi(2az) + log(a2

2a

fs'nh(az) Chi(az)dz==-

Involving cosh

06.40.21.0032.01
2Chi(az)sinh(bz) + Shi((a—b) 2) — Shi((a+ b) 2)

2b

f cosh(bz) Chi(az)dz=

Involving hyperbolic functions and a power function

Involving sinh and power

06.40.21.0033.01

1
fz" sinh(b2) Chi(az) dz= 2 (b™™'n!)|-Ei(-a-b)2) - Ei((@-b)2) - (-)"Ei(b-a)2 - (-1)"Ei((@a+b) 2) -

{%J (bz)2k+” 2{ J 1 EJ (bz)2k+n—2[gJ
4sinh(bz) Chi(a2) Z + 4 cosh(b 2) Chl(az)Z— +
k=0 (2k+n—2{n%J—1)' ko(2k+n 2|_ J)

()" ((b ) ()" (( D¥(b-a)* 2

pcS b)zZ Z a + (=1 e®- a)zz Z +

k=0 m=k+1 k=0 m=k+1

(%) (( a+ b)) (i) (( D¥(a+b) %)

o3 b)zz Z +(=1)" (a+b)zz Z a+b /ineN

k=0 m=k+1 k=0 m=k+1

06.40.21.0034.01

fz" sinh(az) Chi(az)dz==
(_1)n a—n—l [ [
——|2Chi@a(I'(n+1, -a2 +(-1)"I'(n+1,az)-n!|(-D)"Ei(-2a2) + Ei(2a2) + (-1)" + 1) log(2) +
n 1 ((-azX n 1 (@2k
2y — —2ir(k, 282 |+2(-)" Y| — 2%k 2a2|||;neN
KL 2K | 2k
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06.40.21.0035.01
1

4b?*(a? - ?)
(i (i ”?(2(-1+ e 2% cosh(@z) b? + 2a(1+ e 2P?) sinh(@az) b— (a - b?) e 2°%(2 (b z+ €2*? (bz— 1) + 1) Chi(a2) +
e°?(-Ei((a-b)2) + Ei((b- ) 2) - Ei(-(a+ b) 2 + Ei((@a+b) 2))))))

fzsinh(bz) Chi(azydz==

06.40.21.0036.01

1
fzz sinh(bz) Chi(@z)dz= —
2b3

[i [u' [2 Chi(a2) (2bzsinh(b2) - (b* Z + 2) cosh(b 2)) + (2 cosh(a2) ((a® - 3b®) cosh(b 2) + b (b* — &) zsinh(b 2))

(@ )

b® + 2asinh(az) (b(a? - b?) zcosh(b 2) — 2(a* - 2b?) sinh(b 2)) b+
(a®- b2)2 (Ei((a=b) 2) + Ei((b—a) 2) + Ei(-(a+ b) 2) + Ei((@a+ b) z)))]]]

06.40.21.0037.01

1
fz3 sinh(b2) Chi@z dz=-— [i [i [2 Chi(a2) (bz(b*Z + 6) cosh(b 2) - 3(b? Z + 2) sinh(b 2)) +
2b

1

-t

2absinh(az) ((—b2 (a®- b2)2 Z-2(3a"-8b*a’ + 9b4)) cosh(b2) + b (b? — &%) (7b? — 3a?) zsinh(b z)) -

(3(—Ei((a— b)2) + Ei((b- @) 2) - Ei(—(a+ b) 2) + Ei((a+ b) 2)) (& - b2)3 +

b? cosh(@) (b (a2 - b?) (&% - 51%) zcosh(b2) + (-3 + 617 a? - 11b° - b2 (a2 - b?)” Z) sinhi(b z)))]]]

Involving cosh and power

06.40.21.0038.01

1
fz” cosh(b2) Chi(az)dz= n b 1n!|Ei(~a-b)2) +Ei((@-b)2) - (-1)"Ei(b-a)2) - (-1)"Ei((a+b)2) -

1= b 2ken-2| =1 H 2ken-2|7]
4 cosh(b z) Chi(az) Z ®2 +4Ch|(az)smh(bz)ZL_
0 (2k+n-2| 2| -1)r i (2k+n-2[Z])!

()" (( DX (b-a) %)

(a—b)zz Z ¥ (- 1)n (b—a)zz Z _

k=0 m=k+1 k=0 m=k+1

(—) @+b)*2) (i) (( D¥(a+b)Z)

a+b

(a—b)zz Z atb (=" (a+b)zz Z /inenN

k=0 m=k+1 k=0 m=k+1

a

(i) ((b Q%)
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06.40.21.0039.01
f Z"cosh(az) Chi(az dz==
=" " ) ! !
a"t2Chi@aT(n+1, -az—-(-1)"I'(n+1,a2)+n!|{(-)"Ei(-2az - Ei(2az + ((-1)" - 1) log(2) +
n o1 (@2k n 1 ((-azk
2(—1)"2 —|——-2%11K 2a2|- 22 — —27% ik —2az||l/ineN
S| 2k S| 2k
06.40.21.0040.01
1
fz cosh(bz) Chi(azdz=——— (—4 cosh(az) cosh(bz) b? + 4asinh(az) sinh(b2) b -
4p?(a - 1?)
(a? - b?) (Ei((@a— b) 2) + Ei((b - ) 2) + Ei(-(a+ b) 2) + Ei((a+ b) 2)) + 4(a® — b?) Chi(a ) (cosh(b 2) — bzsinh(b 2)))
06.40.21.0041.01
1
fz2 cosh(bz) Chi(az)dz== —
2b3
2Chi(a?) ((b*Z + 2) sinh(b2) — 2bzcosh(b 2)) + (—2 cosh(az) (b(b? - a%) zcosh(b 2 + (& — 3b%) sinh(b 2)) b? +

(a2 - b2)°
2asinh(az)(2(a* - 2b?) cosh(b 2) + b (b* — %) zsinh(b 2)) b+

(a®- b2)2 (Ei((a-b)2) — Ei((b-a) 2) + Ei(—(a+b) 2) — Ei((a+b) z)))

06.40.21.0042.01

1
fz3 cosh(b2) Chi(az)dz= — 2Chi(a?) (bz(b? Z + 6) sinh(b2) — 3(b* Z + 2) cosh(b 2)) +
2b

- (3(Ei((a— b)2) + Ei((b—a) 2) + Ei(~(a+ b) 2 + Ei(@+b) 2)) (a2 - b?)° -
(-1

2b2 cosh(az) (-3 + 617 &% - 11b* - b? (o ~ b?)" 22) cosh(b2) + b (2 ~ b?) (a2 ~ 5b2) zsinh(b 2)) +

2absinh(az) (b(b? - &) (717 - 3a%) zcosh(b2) + (~b? (a? - b2)° 7 - 2(3a* - 817 a + 9b*)) sinh(b 7))

Involving logarithm

Involving log

06.40.21.0043.01

azChi(az) (log(bz) - 1) - sinh(a2) (log(b 2) — 1) + Shi(a2)
flog(b 2 Chi(azdz==

a

Involving logarithm and a power function
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Involving log and power

06.40.21.0044.01
fz“‘l log(bz) Chi(az) dz==
1 -
— (#(-a°Z) " (-aT(a, a9 (-a2" -aT(a@+1)10g(2) (-a2)” + e T(e, az)logb2) (-a2)* - (@2 aT(a, —a2) +
2«
(-a? zz)a Fale, ;a+1, e+l -az)+(-a zz)a e, a+1, e+l az) —
(@2 aT(a+1)log? + (@2)* e’ T(a, —az)logb2) + 2 (-a zz)" a Chi(a?) (e log(b2) - 1)))

06.40.21.0045.01

1
leog(bz) Chi(az)dz= — (cosh(az) (2log(b2) + 1) + Chi(az) (-a? Z + 2a? log(b 2) Z - 2) + az(1 - 2log(b ) sinh(a2))
47

06.40.21.0046.01

1
fzz log(b2z) Chi(az) dz== (a®Chi(a2) (3log(b2) - 1) 2 + a?sinh(a2) Z -

9a
3a’log(bz)sinh(a2) Z + acosh(az) z+ 6acosh(@az) log(b 2) z— 6log(b 2 sinh(a2) — 7sinh(a2) + 6 Shi(a))
06.40.21.0047.01

1

fz3 log(b2) Chi(az) dz= — (Chiag (-a*Z +4a’ log(b2) 7' — 24) +
164

cosh(az) (a? 7 +12(a” Z + 2) log(b 2) + 38) + az(a’ Z — 4(a> Z + 6) log(b 2) - 14) sinh(a 2))

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

Involving powers of the direct function

06.40.21.0048.01
azChi(az)? - 2sinh(az) Chi(a2 + Shi(2az)

fChi(az)z dz=
a

Involving products of the direct function

06.40.21.0049.01
1
fChi(az) Chi(b2)dz= ﬁ (2abzChi(az) Chi(bz) —2bsinh(az Chi(bz) -
a
2aChi(az) sinh(bz) —aShi((a-b) 2 + b Shi((a-b) 2 + aShi((a+b)2) + bShi((a+b) 2))

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
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06.40.21.0050.01
71 Chi(a2)?

fz” Chi(az)zdz: _ -
n+1

(_ 1)n afnfl

ﬁ [2 Chi(az T'(n+1, —a2-(-1)"I'(n+1, az)+n! [(—1)n Ei(-2a2-Ei(2a2 +(-1)" -1 log(2) -
n+

n(a)k

ak (&
—k—1 - —k-1 —k .
g o [ -2 (—a) kK, 2az)]+2( " g S [ k—2 'k, 2az)]]]/, neN

k=1

06.40.21.0051.01

1
szhi(a z)2 dz= — (2 a? 7 Chia z)2 +4(cosh(az) —azsinh(az)) Chi(az) + cosh(2az) - 2Chi(2az -2 Iog(z))
4a

06.40.21.0052.01

fzz Chi@az?dz=

— (42 Chi(az?Z -8az+2acosh(2az) z- 8Chi(az) ((a®Z + 2) sinh(az) - 2azcosh(a2)) - 5sinh(2az2) + 8 Shi(2a2))
12a

06.40.21.0053.01

1
ffChi(az)zdz — (2a" Chi(az?7 -3a2Z +a’cosh(2az) Z - 4asnh(2az) z+
8a*

8cosh(2a2) — 12Chi(2a2) - 12log(2) — 4 Chi(az) (az(a® Z + 6) sinh(a2) — 3(a Z + 2) cosh(a 2)))

Involving products of the direct function and a power function

06.40.21.0054.01

Z
fz“ Chi(az) Chi(b2)dz= ) [Chi(az) M4

a"I'n+1,az2-(-a™"I'(h+1, —a2
n+1 )_

2a
1

nr1
1Y | = (a* ™ (-Tk (~a-b)2) (-a-b) ™~ (b-a) Tk, (b-
an+ 1) [n Zo(k' (( a) ( k, (—a—b)z(-a-Db) ( a) (k, ( a)z)))+

1
— (@™ (-T'k @-b2@-b ™ - @+b ™ Ik @+b) z))))]_

k!
1
(b™*n)|Ei(@-b)2) - (-1"Ei((b-a)2) +Ei(-@+b) 2 - (-D)"Ei(@+b) 2 +
4(n+1)
13 bz2n-2(3] = b 2ken-2| =1
4Chi(a2) smh(bz)ZL—COSh(bZ)Z oo -
o (2k+n-2| 2 ])! 0 (2k+n-2| |- 1)
b b
L) (b-a) ) (Fa-b)#
(a_b)zz Z (b a) R (a+b)ZZ Z (ab)—+
k=0 m=k+1 k=0 m=k+1
(i) (@a-b)< £ (%) @+b)Z

(- 1)n (b—a)zz Z a —(a+b)zz Z /ineN

k=0 m=k+1 k=0 m=k+1
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06.40.21.0055.01

1
szhi(az) Chi(b2)dz= — (4Chi(az) (cosh(b2) + bz(bzChi(b2) — sinh(b2))) a® + 4bsinh(a2) sinh(b2) a—
8ab

(a? + b?) (Ei((a— b) 2) + Ei((b - a) 2) + Ei(-(a+ b) 2 + Ei((a+ b) 2)) + 4b* Chi(b 2) (cosh(a2) - azsinh(a 2)))
06.40.21.0056.01
fzz Chi(az) Chi(b2) dz==
1

- - (a? + 2b?) cosh(a2) b” + a(a—b) (a+ b) (b? zsinh(az) - a(b? Z + 2) Chi(a2))) sinh(b 2 a—
3a’(a-byb°(a+b)

a”bcosh(bz) ((2a® + b?) sinh(az) — 2a(a-b) (a+b) zChi(a2)) + (a— b) (a+b)
(Chi(bz) (a® Chi(az) 2 + 2acosh(az) z— (a? 2 + 2) sinh(a2)) b* + (b* - a®) Shi((a- b) 2) + (a® + b*) Shi((a+ b) 2)))

06.40.21.0057.01
fz3 Chi(a?) Chi(b2) dz= ((a-b)* (a+ b)’ Chi(a) (b* Chi(b2) 2 — b (1> Z + 6) sinh(b 2) 2+ 3 (b 2 + 2) cosh(b 2)) & +
b? cosh(b 2) ((—3a”* + 14b? a? — 3b%) cosh(a2) + a(-3a* + 2b”a® + b*) zsinh(a2)) & +
b((a5 +2b%a® - 3b*a) zcosh(az) b? + (a2 b? (a® - b2)2 Z+2(a®+b?(3a*-8b%a?+3 b“)) sinh(az)) sinh(b2) a+
(a-b)’ (a+0)*(3(a? 2 +2) cosh(az) Chi(bz) b* — az(a? Z + 6) Chi(b2) sinh(az) b’* -
3(a* +b*) (Chi(@@— b) 2 + Chi((a+b) z)))) / (4a*@-b)’b* @@+ b)?)

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

Involving exponential integral-type functions

Involving Ei

06.40.21.0058.01

fEi(bz) Chi(az dz==

1
P (—-2acChi(a2 (ebz - bzEi(b2)+(a—b)Ei((b—a) 2 +aEi((a+b)2 + bEi(a+b)2 - 2bEi(b2 sinh(a2)
a

06.40.21.0059.01

1
fEi(az) Chi(az)dz== — (Chi(2a2) - Ei(az) sinh(az) — Chi(az) (cosh(az) — azEi(az) + sinh(az)) + Shi(2a2)
a

06.40.21.0060.01

1
fEi(—az) Chi(az)dz== — (—Chi(2az) + Chi(az) (cosh(az) + azEi(-az) — sinh(a2) — Ei(-az) sinh(az) + Shi(2az))
a

Involving Si

06.40.21.0061.01
1
fSi(bz) Chi@zdz=-——
2ab
(aChi((a+bi)z +biChi((a+bi)2) + (a—ib)Chi((a—ib) 2 +2bsinh(az) Si(b2) - 2aChi(az) (cos(b 2) + bzSi(b 2)))

Involving Ci
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20
06.40.21.0062.01
1
fCi(bz)Chi(az)afz: ﬁ(Zaszhi(az)Ci(bz)—2bsinh(az) Ci(bz) -
a
2aChi(az)sinlbz) —iaShi((a+bi)z)+bShi((a+bi)z) +bShi((a-ib)z) +ai Shi((a-ib)2)
Involving Shi
06.40.21.0063.01
fShi(bz) Chi(az)dz=
1
2—b ((a—b) Chi((a—b) 2 +aChi((a+b)2) + bChi((a+ b)z2) — 2bsinh(az) Shi(bz) — 2aChi(az) (cosh(b z2) — bzShi(b 2)))
a

Involving exponential integral-type functions and a power function

Involving Ei and power

06.40.21.0064.01
Chi(a2)

f Z'Ei(b? Chi(az) dz = (f+1, -b2) (b)) " + 2L Ei(b2) +

n+1

n ak@a-b)*rk @a-b2 '
n'-—
2a(n+1)

[(—a)‘” [—(—1)n Ei((b—a)2)n! +Ei(@+b)2n! +(-1)" Z

!
=y k!

n ak@+b)y*rk —(a+b)2
£ k!

]n! —-Ei(b2I'(n+1, —-a2)+ (-1 "Ei(b2I'(n+ 1, az)]) +

-b"nt &1 » .
2b(n+1) o P (-0-a7 Tk @-D2-@+rb Tk -@+b2))/ineN
k=0 ™*

06.40.21.0065.01

fz" Ei(az) Chi(az)dz=

1
2(n+1)

—a™YEi(az) (-1)"T(n+1, —az)-T'(n+1, az)+n! (log@ - (-1)"Ei(2az) -
(n+1)7?

(azaF(L,n+1;n+2,n+2 a2 @2"+M+1)*n! (IO, —az) +log(-a2) +7)) +

n 2kT(k -2az
(=1)"n! Z %) +2Chi(az) (N(n+1, -az (-a) "+ 2" Ei(@2) +
k=1 !

neN

2(-=a)™"n! M, 1 ((-az )k ) (-a)™"n! (Ei(2az) +log(2)
Zﬁ —27%1rk, —2az)|+ /

k=1 a
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06.40.21.0066.01

fz” Ei(—az) Chi(az) dz==

(_1)nanzn+1 1
[(—1)”[72&(1, n+Ln+2,n+2 -az - — [2(—1)n Ei(-2a2n!+TI(0,azn! +
a

2(n+1) (n+1)7?
n 2krk 2az)
(-)"-1)log@ n! +log@z)n! — (=1)" nzzi +2(=1)"n!
— k!
n 1 (@2
ZE W—Z""lr(k,Zaz) +yn!+Ei(-azT(n+1, -a2 - (-)"Ei(-azI'(n+1, a2
k=1 ™"

a"+Chi(@@z (2r(n+1,aga™t+22"" Ei(—az))] ineN

06.40.21.0067.01

2eP%2(bz-1)Chi(az) 2ePZsinh(az)
+
b? ab

+

1
szi(bz) Chi(az)dz= Z [_

2Ei(b2)(a®Chi(az) 22 —asinh(a2) z+cosh(az) (a?+b?) (Ei((b—a) 2) + Ei((@+b) 2)

a2 a2bh?

06.40.21.0068.01

1 [(a2 +2b?) eP%cosh(az)
+

fzz Ei(b2) Chi(@z) dz== —
3| a’(a-b)ba+bh)
(@®- P Ei(b-a)2 + (@ + PP Ei(@a+b)2 1
- + (Ei(b2) (a®Chi(a2) Z + 2acosh(a2) z- (a* Z + 2) sinh(a2))) -
a’b a

P2 (0?2 -2bz+2)Chi(@az) €"?((2-b2a®+b?(bz+1)sinh@z)

ok a(a-byb?(a+b)

06.40.21.0069.01
1
fz3 Ei(b2) Chi(az)dz= 2 (e”?((bz-3)a*+2b% (bz+7)a? - 3b* (bz+ 1)) cosh(az)) / (a® (a— b)?b? (a+ b)2) +
(e”?((b*Z-3bz+6)a® - 2b% (0?2 -bz+5)a* + b* (b Z + bz-10)a? + 6b°%) sinh(az)) /(a® (a- b)2 b3 (a + b)2) +
1
" (Ei(b2) (a* Chi(a) Z —a(a® Z + 6)sinh(a2) z+ 3(a’ Z + 2) cosh(a 2))) -

a
"2 (0* 2 -3 2 +6bz-6)Chi(az) 3(a*+b*) (Ei((b-a)2) +Ei(@@+b)2)

b* a*b?

Involving Si and power
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06.40.21.0070.01

fz” Si(bz) Chi(az)dz==
1 1
[in!a‘“‘l[—Ei(—(a+bi)z)—(—l)"Ei((a+bi)z)+(—l)”Ei((a—ib)z)+Ei(ibz—az)+
4(n+1) n+1)!
2in+1)(-D)"I'(n+1, —az2)-T'(n+1, a2)Si(b2z))-
01, a \nmlgb-akfX N1, oa \nl(ca-ibf&
—n (a—-ib)z _[ ) +(=1)" (a+bi) z _( ) +
(U7 n;m a—ib g; o Y rr;m a+bi % ki
M1 a ynla+bfx n m1g_ lb)zk
—(a+bi)z _ _ ibz-az
¢ r;lm(a+bi) ;O k! ¢ ;1 (a zb) ;0
@b™n!
(Bi(-(@a+bi) 2 +Ei((@a-ib)2 + (-)" (Ei((a+bi)2) + Eiibz-a2)) +
2™
Chi @2 (-1)"I'(n+1, —ib2)+T(n+1, ib2)+ 42" Chi(az) Si(bz) -
2(ub) no1
— (B(~(b+a) ™Ik (ib-a)2) - (b-ia) “Tk, (a+bi)2))+
k:12k'
=" Z (-T'k, —@+bi) 2 (b—ia) ™~ (b+ai) Ik, (a—ib)z)))J]/;neN

06.40.21.0071.01

fZSi(b 2)Chi(az)dz= (e—(a+bt)z

8a2b?
(-ab(-1+¢23%)(1+€***?) + (a-b) (a+b) @2} (Ei(-(a+bi) 2 - Ei((a+ bi) 2 + Ei((@a—ib) 2 - Eiibz- a2) +

292 (i Chi(az) (T2, —ib2) - T(2, ib2) a® + b? (28% Chi(az) Z + (2, —a2) + (2, a2) Si(b2)))

06.40.21.0072.01

fzz Si(bz) Chi(az)dz==

1 1
—|4cChi(azSi(b2 2+ — 2(Ei(-(a+bi)2) +Ei((@a+ bi)2) + Ei((@a—ib) 2 + Ei(ibz-az) + —————
12 b3 b2 (a2+b2)

(b(a?+b%) (E.1(-(@a+bi) 2+ E_4((@+bi) 2+ E_y(a-ib)2) + E_1(ibz—a2) Z - 8bcosb 2) cosh(az) +

-4isin(bz) (a(a® + b%) zcosh(az) - (3a® + b?) sinh(az)) a* +

1
8asin(bz sinh@@z)+ — [z[
a3

(a2 + 12)?
4bicosbz) (a(a® +b?) zsinh(az) - 2(2a2 + b%) cosh(az) a+
2(a”+ b2)2 (-Ei(-(a+bi)2)-Ei((@a+bi) 2 +Ei((a—ib)2) + Ei(ibz- az))) +
2Chi(a2) (['(3, -ib2) + (3, ib2)
b3

2i(I'(3,—az2)-TI'(3,a2)Si(bz
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06.40.21.0073.01

fz3 Si(bz) Chi(az) dz==

1 ( 1 [ [r(s, —(@+bi2b? I3, (a-ib)2b? I3, @+bizb? I3 ibz-azh?
—|4Chi(az Sitb - —|i + - - +
16 b® (b-ia)?® (b+ai) (b-ia) (b+ai)

3I(2 —(a+bi)zb 32 (a-ib)ab 3T (a+bi)2b
+ — p—

(b—ia)? (b+ai)? (b—ia)?
3F(2, ibz— az) b 6@—(a+b£)z Geébz—az 6@(a+b£)zl- 6@(5\—:‘ b)z
+ + + - -
(b+ai) ia-b b+ai a+bi b+ai

2iChi(az)(I'(4,ib2) - T4, —ib2)
+
b4

1
— (6i (Ei(~(@+bi)2) - Ei((a+bi)2) + Ei(@~ib) 2 - Eii bz~ 22)) +
b

1 1 )
— [u[ (ae’®*?2(-Za* +z(2ibz-5)a> + (b Z +8biz-11)a® + 3b(5i+ b2 a+ 6b%)) -

a* \(a-ib?®
1 .
73(6163"1”)2(22 a'+z(2ibz-5)a° - (0®Z+8biz-11)a?+3b(5i+ bz a-6b%)+
(@+bi)
- (ae®™2(Za*+z(-2ibz-5)a+(-b?Z +8biz+11)a? + 3b(-5i + bz a-6b?)) +
(a-ib)
1 .
- (ae™@P92(Za* +z(2biz+5)a® + (-b? 2 +8biz+11)a? - 3b(-5i +bz)a—6b?)) -
(a+bi)

6Ei(-(a+bi)2)+6Ei((a+bi)z-6Ei((a—ib)2)+6Ei(ibz-az -2i(I'(4, —a2 +I'(4, a2)Si(b2

Involving Ci and power

|
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06.40.21.0074.01
21 Ci(b2) Chi(a2) 1

- (D™ (-D"T(n+1, -ibz) - T(n+1,ib2)Chi@z) +
n+1 2(n+1)

fz” Ci(bz) Chi(az)dz=

-n-1 nt
L (D" (Ei((ib—a)2) + Ei((a+bi)2) - Ei(-az-ibz - Ei(az-ib2z) -
4(n+1)
a™int

4(n+1)

[Ei((ir b-a)2-(-1)"Ei((a+bi)2)+Ei(-a-ib)2 - (-1 "Ei((a-ib) 2 +

(2Ci(b2) (-)"T(n+1, —a2) - T(n+1, az) n1, a )mm (—a+b (=) &
+

+(=1)" @bz Z - (
m

! i !
n! momla+bi/ (= k!

n1, a ]mm‘l(rib—a)kzk

(- 1)n pc b)z Z - (

mia-ib/ {3 k!

m=1
n M- NS n e K
e(ib—a)zZi( a )mi(a—ﬂb)zk_e(_a_ib)zzi( a )m L@a+bi & .
mimia-ib/ i3 k! Simla+bi/ = k!
1 no1 ) )
(@™ D" Y — (B*(-Tk —(@+bi 2 (b-ia)™ - (b+ai) Tk (a-ib)2)) -
2(n+1) i 2k!
no1
Z% bk —(b+ai) Tk (ib-a)2) - (b—ia) “T(K, (a+ba)z)))]]/ neN
k=1

06.40.21.0075.01

szi(bz) Chi(az)dz=
8a? b?

(e@PD2(—jab(-1+e°2%)(~1+€**P?) + £@PD2(—4Chi(a2) (cosb2) + bz(sin(b2) - bzCi(b2)) & + (a—b) (a+b)
(Ei(-(a+bi)2) +Ei((@a+bi) 2) + Ei((@a—ib) 2 + Ei(ibz— a2)) + 4b? Ci(b 2) (cosh(a 2) - azsinh(a2)))))

06.40.21.0076.01
fzz Ci(bz) Chi(az)dz==

1 1
2Chi(az) Ci(b2) 2 + ey (i(-Ei(-(a+bi)2+Ei((a+bi)z—Ei((a-ib)2+Ei(ibz-a2z)) - -
b a

(acosbz)

Ei(-(a+bi)2-Ei((a+bi) 2 -Ei((a-ib)2 +Ei(ibz-—az +Ci(b2 (I'(3, —a2-I'(3,a2) +
(a2 +12)°

((3a? +b%) sinh(a2) — a(a® + b?) zcosh(az)) + bsin(b 2) (2 (2 a® + b?) cosh(a2) — a(a’ + b?) zsinh(a z)))] +

i

——— (b(a?+b?) (Es(-(@a+bi) ) -E4((@+bi) 2 +Ey(a-ib) 2 —E 4(ibz-a2)Z -
20%(a? + b?)

iChi(az) (I3, —ib2) ~ T3, i bz))]
8ibcosh(az) sin(b2) - 8iacos(b2) sinh(az) -

b3
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06.40.21.0077.01

fz3 Ci(bz) Chi(az dz==

1 1
5 [ZChi(az) Cilb2 2 + — bi(bz(-E_,(b-a)2+E_y(—(a+bi)2-E_»x(a+bi)2+E_(a-ib)2))+
2b

3i(E1((ib-a)2+E_j(-(@+bi)2)+ E_1((@+bi)2) + E_;((a—ib) 2)))
2 24 (b cos(b z) cosh(az) — asin(b 2) sinh(az))
+

a +b?
1
” (3(Ei((ib-a)2 +Ei(-(a+bi)2 +Ei((a+bi) 2+ Ei((a-ib)2)) -
b

3 1
” [Ei((i b-a)2) +Ei(-(a+bi)2)+Ei((a+bi)2 +Ei((a-ib)2) — 5 Ci(bz)(I'4, —az)+T'(4, a2) +
a

2a

(acos(b 2) (a(a2 +b?) (58 + b?) zsinhaz) - (11 at+6b?a?+(a’ + bz)2 Za’+3 b4) cosh(az)) +

3(a?+1?)°
sin(b2) (a b(a? + b?) (7a? + 3b?) zcosh(a2) —

Chi(a2) (T4, —-ib2) + (4, ib2)

b (a2 (&2 + b2)2 Z+2(9a*+8b%a+3 b4)) sinh(a z))) + "

Involving Shi and power

06.40.21.0078.01

%1 Shi(bz) Chiaz b 1n!
+ ()" (Ei(bz-az +Ei(az+bz)+Ei(-az-bz +Ei(az-b2z)-
n+1 4n+1)

b="1Chi(az) (-)"T'(n+1, -b2)+(n+1, b2)
2(n+1) -

fz” Shl(bZ) Chi(az)d/Z::

a™in!

4n+1)

2-1)"I'(n+1, —az) Shi(b2)
+

[—Ei((—a— b)2)+ (-1)"Ei((a-b)2) +Ei((b-a)2) + (1) ™™ Ei(a+b) 2 + '
n!

n 1( a )””*H(—a—b)kzk n1, a \nmlh-akLX

(-1 ez ) = " —(—Dn@m_ngla(a_b) 2, k!

mimia+b k=0

k=0

(bfa)zil( a )m"”(a—b)kzk+ HHMZ”:l( a )mm‘l(a+b)kzk 2T(n+1, a2 Shib2)
e — e — -
mla-b k! m k! n!

m=1 m=1

+

a+b

k=0 k=0

b—n—l n! n 1 ’ B .
2(n+1) Z 2K! (b“(-Tk (b-a)2) (b-a) ™ - (@a+b) " T(k, (@+b)2))+
k=1 :

1
D" — (B(-(b-a Tk (a-b) 2 - (@+b) “Tk ~@+b)2))[ineN
ok
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06.40.21.0079.01
21 Shi(az) Chi(a2)

fz” Shi(az)Chi(az)dz=
n+1

a™!Chi(@2 (-)"I'(n+1, -az+I(n+1,a2) a"!n!
+ (Ei(-2a2) +log(2) + (-1)" (Ei(2az) +log(2))) -
2(n+1) 4(n+1)

(-a™"

4a(n+1)

[Z(F(n +1, -a2 - (-D)"I'(n+1, az) Shi(@az) —n! [(—1)n Ei(-2a2 +Ei(2az -1+ (-1)Mlog2 -

n 1 ((-a2X N1 ((@zk
2y — +27%I1(k —2a |- 2¢-D" Y —|——+2%'1rk 2a2|||+
Zk!( 2k )] )kg‘kz[zk (222

k=1

a™int n 1 ((-azk
=" § —[
2(n+1) S| 2k

06.40.21.0080.01

fZShI(bZ) Chl(aZ)clz ==

n 1 ((@2k
—oklpk, —2az))+Z— @z’ -2k, 232)] LneN
k=1 k' 2k

™ (-2Chi(az) (2b? Shi(b) Z + (2, -b2) -T2, b)) a® + be® @ ?a+be @P?a-be®P2a—abe@ 2 -
8a
(a? + b?) (Ei((a-b) 2 - Ei((b - a) 2) + Ei(-(a+ b) 2) - Ei((@+ b) 2) - 2b* (I'(2, —a2) + I'(2, a2)) Shi(b 2))
06.40.21.0081.01

1
fzz Shi(bz) Chi(az)dz= —
12

1 2
[4Chi(az) Shilb2) 2 + = (2(EBi((a=b)2) +Ei((b-a)2 + Ei(-(a+b) 2 + Ei((a+ b) 2)) - - Ei((a-b)z)+Ei(b-a)2) -
b a

Ei(-(a+b)2-Ei((a+hb)2 +

. (2a(cosh(b2) (2b(b* - 2a%) cosh(az) + a(a—b) b(a+b) zsinhaz) -
-1

a(a(a-b)(a+h)zcoshaz) + (b* - 3a?) sinh(az)) sinh(b 2))) +
2Chi(az)(I'(3, -b2) +TI'(3, b2)
b3

I'(3, —az2) Shi(bz) - I'(3, az) Shi(b z)] -

——————(@-bb@+b (E(@a-b) 2 +E (b-a)2+E(—(@a+b) 2+ E (@+b)2) 2 -
(a-byb%(a+h)

8b cosh(az) cosh(b z) + 8asinh(az) sinh(b z))]
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06.40.21.0082.01

1
fz3 Shi(bz) Chi(az)dz= I [4Chi(az) Shitbz) Z* +

2Chi(az (I'(4, -b2) - T'(4, b2)
+
b4

1
” (8(Ei((a—-b)2)-Ei(b—a)2 + Ei(-(a+b)2 - Ei((a+b)2)) +
b
1
b3 (az _ b2)
3(E_i((@a-b)2)—E_j(b-a)2 +E_i(-(a+b)2) —E_j(@a+b)2)) Z + 12(a+b)sinh((a-b) 2) +

(b(b? - &%) (bz(Ex(@a-b) D +Ex((b-a)2) + E_(-(@a+ b) 2 + E.x((a+b) 2) -

12(a-b)sinh(@+hb) 2) - -

1
[—6 Ei(a-b)2+6Ei(b-a)2-6Ei(-(a+b)2+6Ei((a+b)2 +
a

1

— (ae™2P?)((e®22(a+ b?Za?+11a%+ 15ba+ (a+b) (5a+3b)za+ 6b?) — @302
@)

(@a+ b?Za%+11a%+15ba—(a+b)(5a+3b)za+ 6b%)) (a- b)® +
2(a+b)’ e?*?(((@a-b)’*2a? +11a% - 15ba+ 6b?) sinh((@a-b) 2 —a(5a- 3b)

(a—b) zcosh((a-b) 2)))) - 2I'(4, —a2) Shi(b2) — 2I'(4, a2) Shi(b z)]]

Definite integration

Involving the direct function

06.40.21.0083.01
oo log(Z - 1)
f e Y2 Chi(t) dt == %, /iRe() > 1
z

0

Integral transforms

Laplace transforms

06.40.22.0001.01

log(Z - 1)
L{Chit)] (2 =~ 0, /iRe@ > 1
z

Operations

Limit operation

06.40.25.0001.01

lim Chita+bx) =4 —5 a9b=-3
X—00

o Imb)=0AIm(b) =0

() True
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Representations through more general functions

Through hypergeometric functions

Involving ,Fq

06.40.26.0001.01

Chi F 11223 |
= — oF3f1,1,2,2 - —|+lo
12 5 20 > 2 +1og(2) +y

Through Meijer G

Classical casesfor thedirect function itself

06.40.26.0002.01

. Voo L 2
Chl (Z) == = 7 Gl:?:

i ] ~(log(-2) )
-— - —(log(-z°) - 2log(2)
0,0, 3 A

06.40.26.0003.01

V. 2,0[5

1
1
0,0, >

, 1
1
e

Generalized casesfor thedirect function itself

Chi rt G I 0
= — ;Im
i (Z > 13 2 / 2 >

2

06.40.26.0008.01

1
Chl(\/;) == _E 7(3/2 Gg,g

N

z
4|0,

o
NI

06.40.26.0004.01

NI

1 z
Chi (2) = - - 12 G3y| =,
2 2 2

06.40.26.0005.01

. | oo Vo iz 1] 1
Chi (2) =log(2) - 09(’12)—7(31,3 > 5002

2

Through other functions
06.40.26.0006.01

1
Chi(2) = _E (T'(0, =20+ (0, 2 + log(-2) — log(2))

06.40.26.0007.01

1
Chi(z) = 3 (Eo(-2) + E1(2) + log(-2) - l0og(2))

Representations through equivalent functions

With related functions
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06.40.27.0001.02
Chi(2) == Ci(i 2) + log(2) — log(i 2)

06.40.27.0002.01
1 1 1
Chi(z) == Z (Z(Ei(—z) + Ei(2) + Iog(—) + Iog(— —) —log(-2+3 Iog(z))
z z
06.40.27.0003.01

1 1 1 i
Chi(2) = > (Iog(—) + Iog(z)) + > (lite™® + li(e?) + ) sgn(Im(2) /; [Im(2)| <«
z

History

—C. A. Bretschneider (1843)
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