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Notations

Traditional name

Complementary error function

Traditional notation

erfc(z)

Mathematica StandardForm notation

Erfc[z]

Primary definition

06.27.02.0001.01

2 lk22k+l
erfc(2) = 1-—2( )
Vr o K'@k+1)

Specific values

Values at fixed points
06.27.03.0001.01
erfc(0) ==
Values at infinities

06.27.03.0002.01
erfc(eo) ==

06.27.03.0003.01
erfo(—oo) =

06.27.03.0004.01
erfc(i co) = —i 0o

06.27.03.0005.01
erfo(—i o) == i 0o

06.27.03.0006.01
erfc() = A
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General characteristics

Domain and analyticity

erfc(z) isan entire analytical function of z which is defined in the whole complex z-plane.

06.27.04.0001.01
z—efgz::C—C

Symmetries and periodicities

Mirror symmetry

06.27.04.0002.01
erfc(z) == erfc(2)

Periodicity
No periodicity
Poles and essential singularities

The function erfc(2) has only one singular point at z = . It isan essential singular point.

06.27.04.0003.01
Sing (erfc(2)) == {{So, oo}}

Branch points

The function erfc(z) does not have branch points.

06.27.04.0004.01
BP(erfc(2) = {}

Branch cuts

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

06.27.04.0005.01
BCerfe(2)) = {}

Series representations

Generalized power series

Expansionsat generic point z == z,

For the function itself
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06.27.06.0010.01

207% 207 7
(z-29) +
g b

erfc(2) « erfo(z) - Z-20*+.../, (2> 20)

06.27.06.0011.01

2@_2‘2’ 2@72‘2) Z
(z2—-29) +
g bis

erfc(2) o« erfe(zy) -

(2~ 20 +0((z~ %)°)

06.27.06.0012.01
2% 2 k1 (=D Q2] -Kk+2y4 i

erfc() = erfo(z)) - : —— (-2
Vi iQioklk-j-Dr@z)k2

06.27.06.0013.01

o Xz 1 k 3-k

erfo(z) = — Fol= 1,1-—, —; -B|z- )"
2 ki 2[2 2" 2 2(2’) 2

k=0

06.27.06.0014.01
erfo(2) o erfe(zp) (1+ Oz~ 25))

Expansionsat z==0

For the function itself

06.27.06.0001.02

2 z2 P
eafc@cl-—|z-—+——-...|/; (>0
= 3 10

06.27.06.0015.01

2 2 7
erfe2 oc 1—- — [z— —+—- 0(27)]
" 3 10

06.27.06.0002.01

2 » (- 1)k Z2k+l

efc(2=1- —27
\/7 o k!'2k+1)

06.27.06.0003.01

2z 13
erfo(d=1- — 1F1(—; - —22)
NRRCE

06.27.06.0004.02
erfc(z) o« 1+ O(2)

06.27.06.0016.01
erfo(2 =F.(2 /;

2z 0, (-1DKRK —1"22m3 3 5
[[Fn(z)zzl——zL:erfc(z)— -1 oF 1,n+—;n+2,n+—;—22]]/\nEN]
V7 ko @k+Dk! Vo @2n+3)(n+1)! 2 2

Summed form of the truncated series expansion.

Asymptotic series expansions
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06.27.06.0005.01
1

efe(z) oc 1- +

e zFo[l,
Jz Ve

NI -

1
;;——]/;(|2|—>oo)
.

06.27.06.0006.02

Z 1 2 1
erfe(z) oc 1 - + e (l+ O(—]) /i (14 > o)
Z  rz z

06.27.06.0017.01

< -Icagz<?
N 2 2
erfa() « Zzz /2 (12 = o0)
p R T
+ — rue

Residue representations

06.27.06.0007.01

F(% -s (22)7S

3
r(z - )
06.27.06.0008.01

r(-9)z28 1 1
erfo() = 1_—2 T(1-9 r(S+EJ (_E_JJ

7T

Z [ee]
efc(z2=1- — Zresb

7 j=0

F(S)] =D

Other series representations

06.27.06.0009.01

1 & (D*Haa(
efo@=1- — > — 7

1
Vi k0 305 k1 2k + 1)

Integral representations

On the real axis

Of thedirect function

06.27.07.0001.01

2 o,
erfo(z) = — f eV dt
A/ z

T

06.27.07.0002.01

2 o sin@2xt)
erfc(x)::l——f ——dt/; xeR
nJo t

Contour integral representations
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06.27.07.0003.01

1_
erfc(z) = 1- z f F(S)F(Z S) (22)_5513
Vr 2nivL F(g—s)

06.27.07.0004.01

1 fm-w r(s+ %) I'(-s

Vi 2nidrie  TA-9

efc(z) ==1-

1 T
z%ds/; -3 <y \larg@| < >

06.27.07.0005.01

1 fﬁm (s r(s+ %)

y-ico p I'(s+1)

T
erfo(z) = 725ds/;0< y/\ larg(2)| < E

\/727m'

Continued fraction representations

Involving the function

06.27.10.0001.01

f e ! R 0
efe(z) == — : 2) >
(2 = 172 /s Re(2
zZ+
1
Z+
3/2
Z+
2
Z+
5/2
zZ+
3
zZ+
Z+ ...
06.27.10.0002.01
efz2
erfc(z) = /i Re(2) > 0
k [es]
\/; (Z+ Kk(i’ Z)l )
06.27.10.0003.01
2z 2 1
efc2=1- — e~
Vi 27
47
3+
62
87
7+
102
9 —
127
11+
13-
06.27.10.0004.01
2z %

efc(z=1-
Vr (1+K((-D*2k2, 2k +1)])
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06.27.10.0005.01

2z 47
erfc(z)::l——re‘zzl/ 1-22+ "
8
Vr 3-272+ -
12
5-27-
16 2
7-272+ >
20
9-27-
24 7
1n-22+ ——
13-272+...
06.27.10.0006.01
22«!3_22
efc(z==1-
Vi (1-22+K(4k2, -22 +2k+1)))
06.27.10.0007.01
2 1
efc(z) = — e~ > /iR&(2) >0
d 27+
4
2z+
6
2z+
8
272+
10
272+
12
272+
2Z+ ...
06.27.10.0008.01
2@‘22
erfc(2) = /i Re(2) >0
V;X22+KM2K23?)
06.27.10.0009.01
2z 2 1
efc(2 == — e >
d 1422 -
12
5+272 - 30
9+27 - =
13+27- %
17+272- =
21+27 -

2x5+4272 ...

/iR >0
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06.27.10.0010.01
2z¢7%
/;Re(9 >0

erfc(z) =
m (1+22+K(-2k(2k-1), 22 + 4k+1)])

06.27.10.0011.01

erm 1
—_ erf B el e ————————
1+
1+ s
4

Differential equations
Ordinary linear differential equations and wronskians

For thedirect function itself

06.27.13.0001.01

2

W (2 +2zwW (2 == 0/; W(2) == erfc(2) /\W(O) == 1/\\/\/(0) = _F
/e

06.27.13.0002.01
W' (2)+2zW (2 =0/, W2 = ¢, erfc(2) + ¢,

06.27.13.0003.01
2077

Wi(1, erfc(2)) = —
bid

06.27.13.0004.01
g’
]w’(z) =0/, W2 = ¢, erfc(g(2) +¢c,

wW’(2) + (2 929 @ -
g@

06.27.13.0005.01
2
292 g

W(erfc(g(2), 1) ==
Ve

2h@* ¢'@h@ 2029@h@ W@
+ — - w2 =0/

06.27.13.0006.01
h(2) h(2)

, L 2@ g'@
W (2+|292 92 - - wW(2) +
h@ J@

h(2 92

h(2)’

W(2) = ¢, h(2) erfe(g(2) + ¢, h(2)

06.27.13.0007.01
279" W2 g'(2)

Wy(h@ erfe(g(2), h(@) =
Vr

06.27.13.0008.01
ZW'(2) +(2ar 2" —r-2s+1)zw (@ +s(-28r 2 +r+s)wW@ =0/, W) = ¢; Zefcaz) + ¢,

06.27.13.0009.01
2 ae—a2 2r r Z+2s-1

Wy (Z erfc(a?), ) =
Vr
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06.27.13.0010.01

W’ (2) +((2a%r?? - 1) log(r) — 210g(s)) W (2) + log(s) (-2 log(r) r** + log(r) + log(s)) W(2) =

06.27.13.0011.01

732 r22

2ae r2s?Zlog(r)

Vr

W, (s* erfe(ar?), §°) ==

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.27.16.0001.01
erfc(—2) =2 - erfc(2)

06.27.16.0002.01
m

(bz%)
effc@ab))=1- ——ef(@ab™z"% /;2meZ
pm zme

06.27.16.0003.01

V7=

Complex characteristics

Real part

06.27.19.0001.01

Re(erf j 1 F(k 13 )
e(erfo(x + i y)) == ——Z—ll +SiSiX

ﬂ'kO

06.27.19.0002.01
2 o (_1)k y2k+2
Reerfox+iy)) = erfc() - — e )" ————— Hpy1(0)
Nrs = 2k+2)!

06.27.19.0003.01

_ 1 / % / %
Re(erfe(x+iy)) == — |erfdx+Xx | —— |+efdx—-Xx | ——
2 X2 X2

Imaginary part

06.27.19.0004.01

2 o0 y2k+1 11
Im(erfo(x+ iy) == ——— ' ——— (k+— - _x)
Vr S eksnk 2' 2
06.27.19.0005.01
2 o0 (_1)k k+1
Im(erfo(x+ iy) = - — ¢ " Y Hy (%)

Vi & @k+!

0/, W2 = ¢, Serfe@r? +c, &
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06.27.19.0006.01

x|y ¥ y
Imerfe(x+iy) = — | —— |efdx—-x |—— |[-efdx+x [——
2y X2 X2 X2

Absolute value

06.27.19.0007.01

. y2 %
lerfe(x+iy)|= |efdx-x | -— Jefdx+x |[——
X2 X2

Argument

06.27.19.0008.01
arg(erfo(x+iy)) =

1 ¥ VIl x | ¥ ¥ Y
tan”l —|erfdx+x | - = [+efdx-x | -= ||, — [-= |erfdx-x | -= |-efdx+x | -—
2 X2 X || 2y x2 X2 X2

Conjugate value

06.27.19.0009.01

1 v 2l ix | ¥ v v
efcx+iy) = —|efdx+x | -—— |+efdx-x |-— ||-— | —— |efdx-x | —— |-efdx+x [ ——
2 X2 X2 2y X2 X2 X2

Signum value

06.27.19.0010.01

N L v ¥ ¥ ¥
sgn(erfo(x+iy) =|—-x_| —— |efdx—-x_ | —— |—ef —— X+ X|[+erf —— X+ X|+efgx—x | —— /
y x2 x? x? x? X2

Differentiation

Low-order differentiation

06.27.20.0001.01
derfo(z) 2077

oz x
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10

06.27.20.0002.01
Pefz 4e?z

o7 Vr

Symbolic differentiation

06.27.20.0006.01

Merfo(2) 2 2 n1(-DkQ2k-n+ 2)2 (r-k-1)
=épefar - —e” ineN
24 Vi ico (-k+n-11 @2kt
06.27.20.0003.01
on erfC(Z) 2-n (n-1)! 2 n (- 1)k—1 22k ZZk—n—l
== erfc(2) 5, — Boole[n = 0, e
07" N = 2k-n-D!(n-Kk!

06.27.20.0004.02

MNerfc(2) (1 n 3-n
=6,—-2" zl‘”ze(—, L1-—, —; —22) /ineN
Y 2 2 2

Fractional integro-differentiation

06.27.20.0005.01
0% erfc(2) z¢ _(1 a 3-«
- —2“21"’2F2(—,1;1——. —;—22)
oz rd-a) 2 2" 2

Integration

Indefinite integration

Involving only one direct function
06.27.21.0001.01
e—bz—Zazb—azz2

b
ferfc(b+az)dz== ——ef(b+az+zefcb+az -
a avVr

06.27.21.0002.01

2
eazz

ferfc(az) dz==zerfc(az) -

avr

06.27.21.0003.01
“,/,—z2
ferfc(z)dz:: zerfe(z - —

/4

Involving one direct function and elementary functions

Involving power function

Involving power

hine

N
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11

Linear argument

06.27.21.0004.01

Z erfc(az) a Ly a+1
fz“’l erfc@az) dz== - 7+ (a? 22)2( o F[—, a? 22)
1% \/70[ 2
06.27.21.0005.01
z padsy et g+l
f 7 tefqdz= —efd) - —— () r( , 22)
1% T a 2
06.27.21.0006.01
e—azz2

a

1(ef(az
fzerfc(az)dz::Z[ . +22[zerfc(az)—

06.27.21.0007.01

a

7l

erfc(az) 2az
f dz=(erf(az) + erfo(@z)) log(z) - —ZFZ(—, — =, - =& 22)
z \/—

06.27.21.0008.01

ferfc(a 2 p efcaz aEi(-a22)
Z==— —_
z /4

Power arguments

06.27.21.0009.01

a

z erfc(@az
fz‘"lerfo(azr)dz: a@z) -

Involving rational functions
06.27.21.0010.01

(Z+b)f° Z+b

f (Z-Db)erfc@z p zerfc(az)

Involving exponential function

Involving exp

06.27.21.0011.01

1
f@bzerfc(az)cﬂz: ; [ebzerfo(az) -

06.27.21.0012.01

NS erfi(«/F z)

@ Vi a

a

Vr

p2

T

(@2 e I“(—, a2 A

r+a r+a )

2r

oD Ei(-Za?-a?h)

L b
e gfl — —az
)

(b*a2“1)r(k+1, -b2)

febzz erfaz) dz=
2vVb

1
Vr b

)

k=0

2k+1Dk!
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06.27.21.0013.01
Vr efca z)2

f@‘azzz efc@azdz=-
4a

Involving exponential function and a power function

Involving exp and power

06.27.21.0014.01
2az* (-b2)™® &, (-1)*a?*b2kr2k+a+1, -b2)

Ve @2k+ k!

fz"’l eP?erfaz)dz=-2T(a, -b2) (-b2)™ -

06.27.21.0015.01

b2 an!(-h™
fz”e efcazdz== ——— exp| —
482

k+l 2 %(‘k‘l)
n (-b)"(-a

Z i > +V-a z| |- b +V-& z
m=0 m! k:O 2 _aZ 21[ _a2

k+1
FT,— \/— erfc(az)F(n+1 -b2)/;neN
2\[ —
06.27.21.0016.01

fz«ebzerfc(az)dz::

)(”Fl)

1 b? b
S (e‘azzz [( - b?%) exp[— +a? ] 3 erf[— - az] - 2a(b P2 —ae?#@ )\ (hz-1) erfc(az))n
NES 2a

2a2p? 48

06.27.21.0017.01

fzz Prerfoaz dz= e [Zaebz(2a3 e ZVr (P2 -2bz+2)afc@z) - b(2(bz-2)a + b?)) -

48 b3\/7
(8a"-2p?a +b“)e4a2 \/—erf(——az)]

06.27.21.0018.01

1
fz3ebzerfc(az)dz::7[e‘3222[(48a - 1212 4—bﬁ)arz‘*az . \/—erf[——az]
8abb*Vn

2ae"(b(4(b? 2 - 3bz+6)a’ + 212 (bz- D + b*) - 42° ¥ Z V7 (0°7 - 3072+ 6b2-6) erfc(az))]]

06.27.21.0019.01
aza+1

00 b kazk 1 1 K
fz*-lebzzerfo(az)clz: 3 [(H +k,—b22)——z“(—b22) Zr(z,—bzz)
a+l 2k+1k! 2 2 2

Vr (-b2)7 k0
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13

06.27.21.0020.01

1 a+1\ _ a+1 3 a+3
sz & Z efdazdz= —Ez‘ly(El_g(—a2 22)+azr( 5 )ZFZ(L — > — & 22))
2

06.27.21.0021.01

1 (2az
fZ@aZZZ effC(aZ)dZ:: e [— + @azzz erfc(az)]
222 \\ 1

06.27.21.0022.01

a

1
fz«abzz erffoc+az dz= 0 PZ erfoc+az) +

exp[
b-a? &~

06.27.21.0023.01
1 a
fmbzz efaz dz= - &7 erfoaz) + ———— erfi[\j b-a? z)
b-a?

06.27.21.0024.01

1 a
fz3eb22 erf@az) dz== — Pl (bZ-1)erfcaz) - 7erfi(\/ b-a? z)—
2b

abzZ 2 2
2T (-2 (-Vr (Vi -02 )+ Vo v2d2 (@52 )

06.27.21.0025.01

bZzerfc(aZ) 1 az 00 b‘kaZKF k+l,—b22
feidz::EEi(bzzh 3 k( Zk' )
z I (2k+Dk!

Involving trigonometric functions

Involving sin

06.27.21.0026.01

1 [ [ b? ][ [22a2+u'b] b
fsin(bz)erfc(az)dz::—— 2cosbz erfc(@az) + exp| - — || erff| —— —ierfi(—ﬂ'az)
2b 432 2a 2a

06.27.21.0027.01

f sin(b2) erfot@az) dz=

NES /o [2 1 i(ib)‘ka2k+lr(k+1, ~ib?) i(—ib)'ka2k+1r(k+1,ibzz)
b - z|+ +

Vb ) ovibl& 2k+ k! e 2k+ k!

Involving cos

06.27.21.0028.01

1( -2 2za2+ib b
fcos(bz)erfc(az)dz::— ie 4 |erf| —— +ierfi(—+ziaz) +2erfc@az sinbz)
2b 2a 2a
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06.27.21.0029.01

fcos(b Z)erf(agdz=

a0

© (D) a1 (k+1,-ibZ) & (-ib) a®*1r(k+1,ibZ)
VA
n +2\/—b e (2k+1)k! e (2k+ 1) k!

NeTS

Involving trigonometric functions and a power function

Involving sin and power

06.27.21.0030.01
1
fz“-l sinbz) erfc@z)dz== - 5 iZ (b2 "T(a,ib2) - (-ib2 ™ I'(a, —ib2)+

az® a2kb 2k

b\/;z(2k+1)k'

k=0

(f@k+a+1,-ib2) (-ib ™ + (b2 " TRk+a+1,ib2)

06.27.21.0031.01

1
fz" sin(bz) erfc(az)dz= Eb‘”‘l —i"erfe@z)(f'(n+1, -ib2)+(-1)"I'(n+1,ib2)+

m-k k+1

an! b? n m —ib i b
—exp[——] (—i)”Z (mb) (””)Z( ) ! Voaz -

'3 4a? m=o M k=0 o4/ a2 24/ a2
27 kD 2
ib k+1 ib
|V -a% z- FT,—\]—azz— +
24 =& 24 &
m-k k+1

215 (kD) 2

_|\ —a% z+ ib FE,—V—B.Z Z+ ‘b ineN

06.27.21.0032.01
fzsin(bz) efcaz)dz=

1 —i—izb—azz2 £+a222 . 2 b (b

— e 4 —2e4@ Va (-i+bz+ %P2 (i + b2) erfo(az) @ - 222500 Vi erfil — +aiz|a®+
422 Vn 2a

b2 1, (b 2

- Zp| 2+8i 2za“+bi ) b

2be® a+2be & Z]a+(2a2+b2) 2(ze+i) \/_erf[ > )—b2e2(2a2+b‘)\/Ferfi(2—+ai2]]]
a a
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06.27.21.0033.01

fzz sin(b2 erfe(az) dz=

1 7ifs'zb—a222 ﬁJrazz2 )
I —4 4 Vr (P2 -2ibz+e*P? (0?2 +2biz-2) - 2)efaz a’ -
8a‘b3Vr

b L lb(Lssz) L

. 2 i . . . .

8i o228 +bi) \/ 7 erf|(2—+auz)a“—8be4a2 ia+8be* \& ia®+4b% e zad +
a

lb[£+8iz) 5 b L lb(£+85'z]
4p? et \@ zad - 2 b? o2 +bi) [ erfi(—+aiz)a2—2ib3«e4aza+2b3e“ 2 ia+

2a
. 2za?+bi , b
(8a* +2b? a2+b4)ez(zaz+b“)\/7erf |- ib* @) il — taiz
2a 2a
06.27.21.0034.01
1 —i—é b-a2 22 . b
fz%in(bz)erfc(az)aﬂz:: L P 48ez(za2+b‘)\/7erfi[—+aiz]a6—

1684 Vr 2a

LA
8ot Vr efdaz (bz(b? 2 -3ibz+e*P?(b? 2 +3biz-6) - 6)+ 12¢'P*sin(b ) & -

L Lo 2 ei) L Lo Lesid L
48bes? a>—48be* \# a’+8bles? Za’ +8h3 et '@ Za>-24ib?es® 735 +
oLz _ b L
2417 e* (a2+ ' )m‘za5+ 1212 228 +bi) \[ erfi[z— +az‘z] at—4bdesa® g8 —
a

lb[£+8iz) i Eb(£+852) i lb[£+8éz)
4p3 et \@ a®—4ib*es? za®+4b% et \2 iza®-2bPes? a—2b°e* @ a-—

_ 2za +bi _ b
i (4820 + 1202 a + b°) 22 D1) /7t erf(—] + b8 o2(2@+0i) N[ erfi[— + au‘z)]]
2a 2a
06.27.21.0035.01
1 e et
fz‘”lsin(bzz)erfc(az)dz:: Zliz“((—ibzz) 2 F(E, —inz)—(lﬁbZZ) 2 F(E, ibzz))—
LK 2k a+l . LK 2k a+l .
iazrtt 1 w1 @ (D)@K (= +k —ibZ w1 o (-iD) " @KT (= +K ibZ
(bzz4)2< 1 (ib22)2 Z (2 )—(—ibzz)zz (2 )
2\Vn pany 2k+1Dk! = 2k+1)k!

06.27.21.0036.01

2 2 .
il za?+ca+biz

1
fzsin(bzz)erfc(c+az)cﬁz:: — e %|-aVya’+bi (a2 —ib) e erf| ——— |-

4b(a4+b2) a2+bi

22

(&?+bi)[2(a®-ib) & cosbZ)efcc+az —iaya’-ib e@-erfi

iza®+cia+bz

a?-ib
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06.27.21.0037.01
fzsin(bzz) efandz=-———
4b(a* +b?)

. 2 b
[a\/ a+bi (az—zib)erf(\/ a+bi z)+(a2+bu') 2(a®-ib)cosbZ)erfcaz —iay a®—ib erfi[m

a?-ib
06.27.21.0038.01

fz3 sin(bZ)erf@az dz=

é[—z\j; (abzs((\/?erf( (a2+tn')z2 )—\/;—2@—(62+bi)22 (a2+b/i)22 )/((a2+bi)zz)3/2+

(Vo ef(V(@-ib) 2 |-V ~2¢ @02 (@ -in)Z ) /(& - 16) 2]+

41 z[a[VaZ’Lbi (ia2+b)erf[\/ a+bi Z)—\/az—ib (a2+bi)erfi[7(ia2+b)z ]]_
at*+b \/ﬂ

2erfc@z) (b2 cogbZ) - sin(b 2))

06.27.21.0039.01
fs' n(bZ) erfc(az)

z

dz==
Eg(bzz)_ iaz m(ib)_kaZkr(k+%'_ibzz)+ iaz w(—ib)‘kaz“r(k+§,ib22)

2 o\ nibg ko 2k+1)k! N ey é @2k+1)k!

Involving cos and power

06.27.21.0040.01
1
fz"*l cosbz) efc@az)dz= 3 7 (-(-ib2 ™ T(a, -ib2) - (ib) " I(e, ib2) -
iazr =, atkp2k

bV & @k+Dk!

(b2 "TQRk+a+1,ib2) - (-ib2 " T2k+a+1, -ib2)
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06.27.21.0041.01

i
fz” cosbz) erfc(azdz= E b !|i"erfc(az) (-T(n+ 1, —ib2) + (-1)"T(n+1, ib2) +

m-k k+1

ﬂexp[—b_z] —(=)" Z—(Lb) (m_l)zml( ) 0 \/;z— ‘b

Vr 482 k=0 24/ _a2 24 —a2
27 kD 2
ib k+1 ib
|V -a z- FT,—\/—azz— +
2 -a? 2 -a?
m-k k+1

27 kD 2
ib k+1 ib
|V -a z+ F—2 -V -a% z+ /ineN
2 -a? 24 &
06.27.21.0042.01
1 b2
fzcos(bz)erfc(az)dz:: ——exp|-— -izb-&7

42202 Vn 4a

Y2z o _ . 2za% +hbi
2 g4 Vr efo@z) (2be®?zsin(b2) + €207 + 1) @2 + (282 + b?) 223+ /71 erf| ———— —a "
a

. b b? )
i (2a2+b2)ez(za2+b‘)\/?erfi[—Jraiz]—Zabexp —|(-1+€%"7
2a 432
06.27.21.0043.01
1 b2
fzzcos(bz)erfc(az)dz: ——exp|-—-izb-&7
8a*b3Vr 488
b LAl ) .
[8@3Z za®+bi) \/—erf|(2—+anz)a + 8¢ \/;erfc(az)(bze‘bzsin(bz)zz+bz—i+e2”bz(z‘+bz))a4—

a

Ll 1b[3+8“) Ll 1 (b
8bes? a®>-8he ‘@ a3—4ib2«z4a2za3+4b2exp[zb[—2+8iz])ifza3+
a

_ b L 1 (b
212 2@ i) [ erfi[— +an'z] a?-2p3es? a—2Db° exp{— b[— +8u'z])a—
2a 4\ g2

2za?2+bi ) b
i(8a’ + 217 &% + b*) £2(22°+07) \/_erf[ 5 ]+b4ez(za2*b’)\/7erfi[2—+an'z]]
a a
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06.27.21.0044.01

1 b?
fz3 cosbzefcazdz= —— exp[—— —izh-2a% 22]
16a8b*Vr 4a?

b? ) )
[8exp[—2 +a zz]ﬁerfc(az) (2b*e*?sinb2) 2 +3(0? 2 - 2ibz+ e? P (* 2 + 2biz-2) - 2))a° -
4a
, 2za%+bi
(482° + 1207 a* + b°) 228409 /7 erf[TJ -
a

b? ) )
i{—Zabexp[—z](4(—b222+3biz+ e*"*2 (0> Z +3biz-6)+6)a’ + 2b? (biz+ e?PZ(ibz-1) + 1) -
4

. . b
b*(~1+¢%°7) - (48a° + 12b a* + bF) p2(za+bi) \[ 77 erfi[z— +ai z]]]
a

06.27.21.0045.01

[z cosb)arfetan az= %zﬂ(_(_ﬁbzz)*% r(% ~ibZ)-(ib2) ? r(% bZ))-

" e w1 o (D)@K (2 4k —ibZ w1 o (-ib) T (P 1k ibZ
(222)2 | ~(ib2) 7 > (% )—(—ibzz)Z 3 (% )

e & @k+1k! o 2k+1k!

06.27.21.0046.01
fzcos(bzz)erfc(c+az)clz==
1 1—; ibc? 2ia2bc? (1+i)(za?+ca-ibz

— ( l)exp[— i : V2 alb-id)Via®+b exp[ l4 - ]erf ( ) +(a®-ib)

b(a*+b%) |\ 8 a+bi at+b VZ [i2+b

](2+2i) erfcc+az sin(b )

(1+i)(za®+ca+biz ibc?
V2 ayb-iad iefi ( )]+(a2+bi)exp[ -
NEY ,b—iaz ac+bi
06.27.21.0047.01

1
fzcos(bzz) erfc@az) dz== W(VA -layb-ia® (a®-ib) erfi((—l)3/4\/ b-ia? z)+
at+
(-D¥*avia®+b (a2+bn')erfi(\/4 -1 +via’+b z)+2(a4+b2)erfo(az)sjn(b22))

06.27.21.0048.01

fz3 cosbZ) erfaz) dz==

%[—4% (iabf((—\/?erf( (&2 +bi)Z )+\/7+2€’(az+bi)zz (a®+bi)Z )/((a2+bi)22)3/2+

(Vr et (e -i10)2 ) -V -2e @02 (@ -i0)2 ) /(- ib) 27 -

2(a*+1?)

erfc(@z) (bsin(b ) 2 + cos(b 22))]

(4—1 a(\/ b—ia? (ia2+b)erfi((—1)3/“\/b—n‘a2 z)+\/n‘a2+b (a2+bi)erfi(ﬁ\/ia2+b z)))+
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06.27.21.0049.01

cos(b ) erfc(az)
f—dzzz
z
1c‘(b22) az i('zb)kazkr(“%'_ibzz) az i(—ib)kaZkF(m%,ibzz)
Z CilbR)+ .
2 2y ribz k0 (k+DK! 2 mibZ @k+DK!

Involving exponential function and trigonometric functions

Involving exp and sin

06.27.21.0050.01

1
febzsin(cz) efqazdz= ———
2(b%+c?)
Gric? 2za’-b+ci o (2782 +b+ci
(b+ci)e 4 jerf —a +(C+bi)e 4@ erf — Q. +2e°%erfc(az) (bsin(c2) — ccos(c 2))
a a
06.27.21.0051.01
[/ w
febzzsin(czz)erfc(az)dz:: 7( b-ic (b+c:i)erfi(\/b—u'c z)—(b—ic)\/b+ci erfi(\/b+ci z))—
4(0? +c?)
i © (b-i0) @Il (k+1, ~(b-i0)Z) i © (b+ci)“a?Ir (k+1, ~(b+ci)Z)
+
2Vr (b-ic) ko 2k+Dk! 2V7 (b+ci) ko 2k+Dk!
Involving exp and cos
06.27.21.0052.01
f@bzcos(cz) erfc@az) dz==
Gic? 2za&?-b+ci (brci? -2za?+b+ci .
= |b+cie s efl———— " |_(b-ic)e @ efl — |+ 2eP%erf(az) (boos(c2) + cSin(c2))
2(0?+c?) 2a 2a

06.27.21.0053.01

febzz cos(cZ)erfcaz) dz== —( b+ci (b—ic)erfi(\/b+ci z)+(b+ci)\/b—ic erfi(\/b—z‘c z))—
4(0? + &)
1 © (b+ci)“a2IT (k+1, —(b+ci)2) 1 © (b-i0) ¥l (k+1, —(b—-i0)2)
2Vr (b+ci) ico @k+Dk! 2V7r (b—ic) ko k+1k!

Involving power, exponential and trigonometric functions

Involving power, exp and sin
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06.27.21.0054.01
ff‘l ePZsin(cz) erffo@az) dz== —%iz"((—(b—n’c) 2 T(a,-(b-ic)2)— (-(b+ci) 2 T'(a, —(b+ci) z))—
iaZ (-(b-i0)2™® &, (-Dka?k(b—ic) 2K
(b—ic)\/; =0 2k+ 1 k!
iaZ (=(b+ci2™® = (~Dka2k b+ ci) 2K
b+ciVa i @k+DKk!

06.27.21.0055.01

r2k+a+1, -(b-ic)z+

Irek+a+1,-(b+ci)2

1
fz” e°?sin(cz) erfe@z) dz== 3 ieffa@z) ((-b-io " 'r(n+1, ~(b+ciz—(ic-b) "' I(n+1,icz-b2)-

m-k
1 (b+ci)? no1 1 om b+ci
ia(-b-ig e+ nt Y —|(~(b+ci)(-ad)' Wl)z( k) I s
e —m! k=0 24/ —a2

2\ (kD)

k+1
b+ci b+ci k+1 b+ci
+vy-a z| |- +V-& z r—, - +V —a
[2\/ -a? ] [2\/ —a? ] 2 [2\/ -a2

m-k
—(kkiC)z n 1 m b— . b_.
- (= m 1C IC
iac-b e 42 n!z_ (—(b—ic))m(—az)z( m_l)z( k) +
2V m=o M! k=0 o a2 o] a2

(-k-1)

03 2
b-ic k+1 b-ic
—[ + -a z] I —,—[ +v -a? z] /ineN
24 —a2

06.27.21.0056.01

fZeszin(CZ) erfc@z)dz= (e°%((zb® - b? + P zb + ?) sin(c2) — c(zb? - 2b+ ¢? Z) cos(c 2))) —

(02 + 02)2

i 1 .
o 22[ z [zez<za2+bw> Vi bz-icz-nefana’+
42V n (b-ic

(b—ic)?

b-ic
2(b—zic)e(b‘”'°)za—(2a2—(b—ic)z)exp[ +a222]\/7erf( 2E —az]]—
a

482

1

- [2 2280\ (bz+ ciz- Derf@za® +2(b+ci) e®)?a -
(b+ci)

b . 2 b .
(2a2—(b+ci)2)exp[( oy +a222]\/7erf( +Cﬂ—az]]]

432 2a

k+1
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06.27.21.0057.01

fzz ePZsin(cz) erfcaz) dz== (P2 ((Zb°-2zb* +2(P 2+ 1) b*+ 2 (P2 -6)b+2c* Z)sin(cD) -

(2?2 + )
C(2V— 4202+ 2(C 2+ 3) P~ 4 2b+ & (22 - 2)) cosc D)) — —— 7
ga*Vr

[ - [4e2(zaz*b"°) ﬁ((b—ic)zzz— 2(b-ioz+2)ef@gat+2(b-ic)e®9?(2(bz-icz-2)a+
(b-ic)

b-ic) b-ic 1
(b-icf)a+(8a*-2(b- uc)2a2+(b—zic)4)exp( i +a2 7 \/7erf[ ! —az) -
482 2a (b+ci)’

[4@2(“‘2”’*”) \/7((b+ci)222—2(b+ci)z+ 2efaza*+2(b+ci) e (2(bz+ciz-2)a% + (b+ci)2)a+

4a

b i b
(8a4—2(b+ci)2a2+(b+ci)4)exp[( +C;) )\/—erf[ +Cl—az)]]

06.27.21.0058.01

fz3 ePZsin(cz) erf@az dz==

(** (2D -32b°+32(P2+2)b°-3( 2 +2)b* +322(P 2 - 4)b* + 3 (P 2 + 12) b? +
(2+@)

c*z(?Z-18)b+3c* (22 - 2))sin(c) —c(Z2b° - 672 Db° +3z(c?Z +6)b* -
12(2Z+2)b*+3c?z(c*Z + 4)b? - 6% (P Z - 4) b+ c* 2(c? Z - 6)) cos(c 2))) -

i 2 1 2 :
b @7 820 \[7 (b-ic) 2 -3(b-ic’ 2+6(b-ic)z-6)erf(@aza’ +
1688V (b-ic?

2(b—ifc)e(b"'c)z(4((b—ic)222—3(b—ic)z+ 6)a4+2(b—ic)2(bz—icz— 1)a2+(b—ic)4)a—

42

b-ic b-ic
(48a5—12(b—u‘c)2a4—(b—u‘c)6)exp[( o zz]w/_erf[ ‘ —az]]—

1

y [sez(zaz+b+°‘) Vi (b+ci®Z-3b+ci)’ 2+6(b+ci)z—6)ef@za® +
(b+ci)

2(b+ci) eV (4((b+ci)’ Z2-3(b+ci)z+6)at+2(b+ci)’ (bz+ciz—1)a®+(b+ci))a-

b+ci b+c
(48a6—12(b+ci)2a4—(b+ci)6)exp[( i ZL) 22]\/_erf[ ;_r l—az]]]
4

06.27.21.0059.01

fz"*l P sin(cZ)efc@z dz= —%iz‘* ((—(b—ic) 22)_% r(% —(b-ic) 22)—(—(b+ci) 22)_% r(% —(b+ci) 22)) +

(b—ic)‘ka2kr("7+1+k, —(b—ic)zz)

(~(b-ic)A)? (“)Z -
- 2K+ 1)k!

aZa+1

2Vn

(b+ci) a2kr(“*1 +k, —(b+0u)22)

(~(b+ci)B)? 5 o DZ
o (2k+ 1) k!
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06.27.21.0060.01

fnbzzsin(czz)erfc(az)dz::— '
4(0? +c?)
a(b—u‘c)erf( (az—b—ic)zz)z abz aciz a(b+ci)erf( (az—b+ci)zz)z
+ + - -
(a2-b-ic)Z \/(az—b+ci)22 \/(az—b+ci)22 (a2-b+ci)Z

abz aciz

\/(az—b—n’c)z2 \/(.512—b—ic)z2

—2ice’? cos(cZ) erfo(az) + 2be? i erfo(az) sinc?)

06.27.21.0061.01

"7 sin(c2) erfc(a2) 1 jaz
f ) dz=—i(Ei((b-ic)Z)-Ei((b+ci)Z))+ :
z 4 2Vn
1 o (b-i0 @I (k+ 3, ~(b-i0)7) 1 o (b+ci ™ @I (k+ 3, ~(b+ci) 7
o ioz @k+1k! JbronZ @2k+1k!

Involving power, exp and cos
06.27.21.0062.01
fz“‘l ePZcos(c2) erfqaz) dz== % z (—F(a, —(b+ci)(-(b+ci) - (-(b-ic)2) “T(e, —(b—iC) z)) -
az' (~(b+ci2™® & (-Dka2X(b+ci)2¥
b+civar = @k+Dk!
azZ(-(b-i0)2™® &, (~1ak (b—ic) 2K
b-ioVr = @k+Dk!

r2k+a+1, —(b+ci)z -

rRk+a+1, -(b-ic)2)
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06.27.21.0063.01

1
fz” 2 cosc2) efo@az dz= - 5 effq@z) (Mn+1,icz-bz) (ic-b) " +(-b-i0™" ' T(n+1, —(b+ci)2)+

, m-k k+1

(b+ci) n o1 1 m m b+ci b+ci

a(-b-icy" e @ nt Y —|(~(b+ci)”(-a%)?" M)Z( ) - + —a? z
m! k

2\/7 m=0 """ k=0 24/ —a? 24/ —a?

2\ (kD)

2

b+ci k+1 b+ci

—[ +y —a? z] r—, —[ + —a? z] +
24 —a2

ﬂ n cme1) m m b—ic m-k b_ic k+1
aic—b) " te n!Z— (—(b-icn™(-&a%)? Z(k) +v-a? z
2V m=o M k=0 24/ _a2 24/ _a2
25 (k=D )
b-ic k+1 b-ic
- +\-a%z FT.— +vV-2a z /ineN
2y -&? 2y -&
06.27.21.0064.01
1
fz«zbzcos(cz)erfc(az)dz:: ———— (e"*((zb® - b? + P zb + ¢#) cos(c 2) + ¢ (zb? — 2b + 2 Z) sin(c D)) —

(2 +c2)?

1 1 .
&7 [7 [zez(zaz”b‘”) Vr (bz—icz-1efaza®+
422\rn (b-ic)
_ (b-icy
2(b-ic)e®9%a—(28% — (b—ic’) exp| ———
432

b_i
+a222]\/7erf( [C—az)]+
2a

1

- [2 el \[7 (h7 4 ciz— 1) erf(az) @+ 2(b+ ci) ePcPZa -
(b+ci)

b+ ci)® b+ci
(2a2—(b+ci)2)exp[ﬂ+a222]\/7erf( +CL—az]]]

432 2a
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06.27.21.0065.01

fzz ePZcos(c2) erfaz) dz== (2 ((Zb°-2zb* +2(P 2+ 1) 0%+ ? (P2 - 6)b+2c* Z)cos(c ) +

(2?2 + )

1
c(Zb*-4z0*+2(2Z2 +3)b* - 4c? zb+¢? (¢ 2 - 2))sin(c D)) - = 7
8a*Vrn

[ - [4e2(zaz*b"°) ﬁ((b—ic)zzz— 2(b-ioz+2)ef@gat+2(b-ic)e®9?(2(bz-icz-2)a+
(b-ic)

(b—ic)?

b-1i 1
(b—ic)z)a+(8a4—2(b—u'c)2a2+(b—zic)4)exp[ +a222]\/7erf[ Ec—az)]+

48 2a (b+ci)’

[4@2(“‘2”’*”) \/7((b+ci)222—2(b+ci)z+ 2efaza*+2(b+ci) e (2(bz+ciz-2)a% + (b+ci)2)a+

b+ci)’ b+ci
(8a4—2(b+ci)2a2+(b+ci)4)eXp[( e +a2zz)\/7erf[ . l—az)]]
482 2a

06.27.21.0066.01

fz3 ePZcos(c2) erfcaz) dz==

(** (2D -32b°+32(P2+2)b°-3( 2 +2)b* +322(P 2 - 4)b* + 3 (P 2 + 12) b? +
(2+@)

c*z(c?Z - 18)b+3c*(?Z - 2))cosic2) + ¢ (2 b° - 62 b° + 32(c? 2 + 6) b* -
12(2Z+2)b*+3c?2(c*Z +4)b? - 6% (P Z - 4) b+ c* z(c? Z - 6)) sin(c D)) -

1 ' 1 ,
e 7 820 \[7 (b-ic) 2 -3(b-ic’ 2+6(b-ic)z-6)erf(@aza’ +
1688V (b-ic?

2(b—ifc)e(b"'c)z(4((b—ic)222—3(b—ic)z+ 6)a4+2(b—ic)2(bz—icz— 1)a2+(b—ic)4)a—

(b—ic)?

(48a5—12(b—u‘c)2a4—(b—u‘c)6)ex
42

bei
+a222]\/7erf[ Ec—az]]+
2a

1

y [sez(zaz+b+°‘) Vi (b+ci®Z-3b+ci)’ 2+6(b+ci)z—6)ef@za® +
(b+ci)

2(b+ci) eV (4((b+ci)’ Z2-3(b+ci)z+6)at+2(b+ci)’ (bz+ciz—1)a®+(b+ci))a-

(b+c7)2 b+ci
(488° —12(b+ci)’ a4—(b+ci)6)exp[ ! +a222]\/;erf[ ! —az]]]
42 2a

06.27.21.0067.01

fz"*l P cos(cZ)erfo@az) dz= % pad (—r(%, —(b+ci) 22) (-(b+ci) 22)_% -(-b-io 22)_% r(g —(b-ic) 22)) +

© (b+ci)‘ka2kr(%1+k, —(b+ci)22) '

azt (~b+ciy2)2 "+

T o 2k+ 1 k!

o (b—u'c)’ka”r(%l+k, —(b—iC)ZZ)

o (2k+ 1) k!
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06.27.21.0068.01

fzé’z2 coscZ)erfaz) dz==
1 a(b+cﬁ)erf( (az—b+ci)22)z a(b—ic)erf( (az—b—ic)zz)z abz
9| J@oreiz | JEoidz @iz
facz - abz + aciz +2beP? cos(czz)erfc(az)+2c:reb22 efcaz sin(c?)
\/(az—b+ci)22 \/(az—b—ic)z2 \/(az—b—ric)z2
06.27.21.0069.01
febzz dc7)erfeta2 dz= E(Ei((b+ci)zz)+Ei((b—ﬁc) Z))+ 2
z 4 27
1 © (b—ic)_kaZKF(k+%,—(b—ic)zz) 1 © (b+ci)_ka2kl“(k+%,—(b+ci)22)
[mg‘o 2k+ k! +m§5 2k+ k!

Involving hyperbolic functions

Involving sinh

06.27.21.0070.01

1 b? b b
fsinh(b efcazndz= — [exp(—) [erf[— + az) - erf[— - az)) + 2cosh(b 2) erfc(az))
2b 432 2a 2a

06.27.21.0071.01

fsi nh(bZ)erfc@az) dz==

\/F(erfi(\/g z)—erf(\/F z)) 1 o (_b)fk a2kt F(k+l, bZZ) w Pk g2k+l F(k+1, —bzz)
- +
4\Vb 2V7 bl k+1)k! o 2k+1)k!

Involving cosh
06.27.21.0072.01

1 p? b b
fcosh(b 2efcazndz= — [2 erfc(az) sinh(bz) — exp[—] [erf[— - az] + erf[— + az])]
2b 432 2

06.27.21.0073.01

fcosh(b ?)efcazdz=

Vr (erf(\/F z) + erfi(\/F z)) 1 o (—h) M a2kl Tk+1,b7) & b*a?*1r(k+1, -b7)
k=0 (k+1k! = k+ 1 k!

+ p—
4vb 2V b

Involving hyperbolic functions and a power function
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Involving sinh and power
06.27.21.0074.01
fz‘”l sinh(b2) erfc(@az) dz== % 7 ((b2™ " I'(@, b)) - (-b2) ™" I'(a, —-b2)) -
azr &= (-1kakp2k
bvr & @k+1k!

06.27.21.0075.01

(b2 T2k+a+1,b2)+(-b2 " TRk+a+1, -b2)

1
fz” sinh(b2) erfo(az) dz = 5 b lefcaz (-)"I'(n+1, -bz)+T(n+1,b2) +

m-k k+1

—-by ™™ tan! b2 \| &, 1 Ly O b b

Lexp[—) Z_'(_b)m(_az)z( m-1) (r:)[_ ] [ | _a2 7+ ]
m k=0 24 —a® 24 —a®

2y3 ¢
b k+1 b
—[\/ -a? z+ ] r|—,-|v-a z+ +

24/ -a?

m-k k+1
<—1>“Zibm<—a2>5““)2(f)[ : ] S

2
b k+1 b
—[\/ -a% z- ] —,—[\/ —a® z- ] /ineN
2
24 -&? 2V —-a?
06.27.21.0076.01
fzsinh(bz) efc@azdz=

1 (22a2+b)2 b (22a2+b]2 b
e 282 e * erf[— + az] +(282-p)e @ Vn erf[— - az] +
4222\ 2a 2a

2a(ae‘51222 Vr (bz+e?**(bz-1) + 1) erftaz - b(1+ eZbZ))]]
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06.27.21.0077.01
fzz sinh(bz) erfc(@az) dz ==
1 (22a2+b]2 b (22a2+b)2 b
EE— () (8a'-2b?a®+bY)e 4= \/7erf[—+az)—(8a4—2b2a2+b4)e 4a? ﬁerf[——az)+
satb*vVn 2a 2a

2&(2a3ea222 G(b222+2b2+62b2(b222— 2bz+2)+2)erfcaz) -
b(2(bz+e?*?(bz-2) +2)a + b? (—1+e2b2)))

06.27.21.0078.01

fz3 sinh(bz) erfc(@az) dz ==

1
16a8b*Vr
48D e*#%+20) \[ 1 zerfo(az) af — 4812 £27%+P) [ 2 erfc(az) sinh(bz) a° -

96 £2(28° ) \/ 7 erfo(az) sinh(bz) a8 — 48b e?PZa — 803 ¢2P2 2 88 — 83 2 a® — 48b a5 +
2407 ¢?°7 23 - 2417 za° + 4b° €?P%a% + 4b% a® — 4b* €?P?za% + 4b* za® - 2b° ¢?PZa-2b%a+

o228 +0) [ 813 & 2 \[17 B arfoaz) a® + 8b° 2220 \/ 1 Rerfoaz a® + 48be® Z \x zefo@az a +

(Zzaz+b)2 (2za2+b)2

it b i b
(48a°-12b?a’ - b)e 4= \/Ferf[2—+az)+(48a6—12b2a4—b6)e 4s? \/7erf(2——az)
a a
06.27.21.0079.01
1 _e e
fz‘”lsinh(bzz)erfc(az)dz:: sz((bzz) r(% bZ)- (-b7) r(% —bzz))—
At e w1 o (-0 (2L 1k b2 w1 o bR T(ZL 1k b2
(_b224)2( 1) (_bzz)zz (2 )—<b22)zz (2 )
N7 “ 2k+ k! “ 2k+ k!

06.27.21.0080.01

1 22 lza2+ca-bz
fzsinh(bzz)erfc(c+az)dz:: — e |aya?-b (& +b)ez> erf| ———— [+
4b(a*-b?) 2—b
2 za’®+ca+bz
(a®-b)laya®+b e erf| ————— +2(a2+b)e°2 cosh(bZ) erfc(c + a2)

a’+b
06.27.21.0081.01

fzsinh(b ?A)efcazdz=

! (a\/ﬂ (a?+b) erf(m z) +(a® - b) (a\/ a+b erf(\/ a®+b z) +2(a? +b) cosh(b Z) erfc(az)))

4b(a* - b?)
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06.27.21.0082.01

1
fz3 sinh(bZ) erf@az) dz== —[
4b?

e (ab2((Vr et(\(@-b)Z |- Vi ~20497 (@ -0)Z ) /(- 1) 2"+
(Va etV (@ +5)Z |- Vi -26 @02 (@ +0)2 ) /(@2 +5) 277 -
1b2 (a[\/ a-b (a2+b)erf(\/ a-b z)+(b—a2)\/a2+b erf(\/a2+b z)))+

a*-

2erfo@az) (b2 cosh(b ) - sinh(b zz))J

06.27.21.0083.01
-k 1 _ 1
az = (D@ T(k+ 3,02 az o 0@ T(k+ 3, -b2)

sinh(b Z) erfca2) 1
f dz= 2 Si(bz)- 2k+ DK! * 2k+ k!
‘ 2y[xp 0 GRrDK N ETERT
Involving cosh and power
06.27.21.0084.01
1
f 2 Lcosh(bz) erfc@az) dz= 3 7 (-(-b2 ™ I'(@, ~b2) - (b2 " T(a, b2) -
azt & (_1)ka2kb—2k
bvr o (2k+Dk!

06.27.21.0085.01

(b2 TI2k+a+1, -b2 - (b2 "T2k+a+1, b2)

1
fz” cosh(bz) erfc(@az)dz== 5 (-D)"b " Lerfc@z) (M(n+1, -b2) = (-1)"I'(n+1, bz) -

em-1

m-k k+1

~1"b™Lan! b2 \| &, ()™ (-&2 m b b

Hiexp{_]z¥z(m)[_ ] [ Nz ]
m! k )

2vVn 48 )| oo k=0

1
> (=k-1)

2 2
b k+1 b
- +V-a z FT,— +vV-a z| |-
24 -a? 24 -a2
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06.27.21.0086.01

fz cosh(bz)erfc(az)dz=
1 (Zza2+b]2 b (22a2+b)2 b
EE— () —(2a%-b?)e 4 \/;erf[— +az)+(2a2—b2)e aa? \/Ferf[— —az)—
42202\ 2a 2a

2a(b(—1 +2°%) + ae*?\r (bz+e***(1-b2 +1) erfc(az))

06.27.21.0087.01

1
f Zcosh(bz) erfo@az dz= —— | ¢ 2(z2*)

g8a‘b*Vn
-8be®? V1 zerfaz) a* - 8be?#@+20) \/1 zerfaz) a* - 8e¥ 7 Vr erfcaz) at + 8222%+20) \[1 erfoaz at +

8b? 228+ \/ 71 Zerfaaz) sinh(b2) a* + 8be?P?a® + 8bad — 402 £2°2 2% + 4b? za® — 2b° e?P%a -

(22a2+b)2 b (22a2+b)2 b
2b*a-(8a'-2b?a?+bf)e 4 \/7erf(2— + az) -(8a*-20*a®+b%)e 42 1 erf[z— - az)
a a
06.27.21.0088.01
1
fz3 coshb2 erfc@azydz== ———
165V
(Zzaz-v-b)z b (22a2+b)2 b
2@ | (a8l — 12178 — b e 7 erf[z— + az) +(48a° - 12b%a* - b e 42 erf(z— - az) -
a a

2a(4¢”Z Vr (0° 7+ 3072 +6bz+ 2P (-bP 7 + 362 2 ~ 67+ 6) + 6) erfc(az) & +
b(4(-b?Z -3bz+e?*?(*Z - 3bz+6) - 6)a* + 2b% (bz+e?P? (bz- 1) + 1) a2+b4(—1+52b2)))

06.27.21.0089.01

fz“‘l cosh(bZ) erf@az) dz= %z” (—(—bzz)fg F(g, —bzz) - (bzz)fg 1"(%, bzz)) +

A+t e w1 o (-0 @22 1k b2 w1 o0 bK@2KT(Z 4k b2
(b2 2P| (-bA) 7 Y] 5 )+(b22)2 D 5 )
e e @k+ k! o @k+ k!
06.27.21.0090.01
1 _be za?+ca+bz
fzcosh(bzz)erfc(c+az)dz:: ——|a(@®-b)ya®+b e @vef| —— |+
4(b3—a4b) 24+b

2 [ _za2—ac+bz
(&®+b)|ayb-a® e efil ————— [+ 2(b-a®)erfc(c+az) sinh(b )
b-a?
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06.27.21.0091.01

fzcosh(b A)efazdz=

! (a(a2 -b) \/a2 +b erf(\/ a®+b z) +(a® +b) (am erfi(\/ﬁ z) +2(b-a?) erf(az) sinh(b 22)))

4(b® - a*b)

06.27.21.0092.01

fz?’cosh(bzz)erfc(az)dz: 4—;[257 (asz((\/?erf(,/(aZ_b)zz )_\/—_2@(b—a2)z2 (22-b)2 )/((az—b) 22)3/2+

(—\/7 erf(\/m)jL\/7+2e—(a?+b)z2 W)/((a2+b) 22)3/2))+
(o (0 o avo ({3

a*-

2erfe(@az) (b2 sinh(b Z) - cosh(b 22))J

06.27.21.0093.01

cosh(b ) erfc(az) 1 o (b a2*I(k+ 2, b7 o b*aZkr(k+l —p2
[ o309) o 302

+
z 2 oJabg i 2k + k! o rpg i k+ D k!

Involving exponential function and hyperbolic functions

Involving exp and sinh

06.27.21.0094.01

febzsinh(cz) erf@az) dz==
©-0? 2za?-b+c B+ —2za’+b+c
b+0e*? ef| ———— |+ (b-0 e @ ef| ——— |+ 2P erfc(az) (c cosh(c 2) — bsinh(c 2))
2(c?-1?) 2a

06.27.21.0095.01

febzz sinh(c2) efo(az) dz = (Vo-c b+oefi(yb-c 2+ c-b1yb+c erfi(ybrc 7)) -
4(c? - b?)
1 © (b+0“aIr(k+1, —(b+0)7) 1 © (b-0 @I r(k+1, -(b-0)7)
+
2Vr (b+0) i (Zk+Dk! 2Vr (b-0) o 2k+Dk!

Involving exp and cosh

06.27.21.0096.01

f ePZcosh(c2) erfc(@az) dz ==
©o?  (pza?—b+c oo (2782 +b+c
(b+0)e+? ef| —————— |- (b-0)e *? ef| ————— [+ 2% erfc(az) (bcosh(c2) — csinh(c 2))
2(0?*-¢c?) 2a 2a
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06.27.21.0097.01

f@bzz cosh(cZ) erfeaz) dz== ( b-c (b+c)erfi(\/ b-c z)+(b—c) b+c erfi(\/b+c z))—
4(p? - )
1 © (b-c  a*!r(k+1, ~(b-0)7) 1 © (b+0) @I r(k+1, ~(b+0)7)
2V (b-0) ko (2k+1)k! 2V7 (b+0) koo 2k+1Dk!

Involving power, exponential and hyperbolic functions

Involving power, exp and sinh
06.27.21.0098.01
fz"*l ePZsinh(c2) erf@az) dz== % Z((c-b)2™ " I'(a, (c-b) 2 - (-(b+0) ) " I'(a, ~(b+0)2) -
azZ (-(b+0) 2 & (-Dka?k(b+c) 2k
b+ovVr i Ck+DkK!
azZ(-(b-02™* & (-Dka?k(b-c) 2k
b-oVr i @k+Dk!

06.27.21.0099.01

rek+a+1,-(b+c)z2+

Ir2k+a+1,-(b-02

1
f 2" ?sinh(c2) erfc@z) dz== 5 efe@ (c-b™'rM+1,c-02-(-b-0"'In+1, -(b+0)2)-

, m-k k+1
b2 0o Lmpy & my|[ b-c b-c
a(-b+0) e a2 n!Z— (—(b—c))m(—az)z( WDZ( ) - +V -2z
2V om! ok 2 2
m= = 2y -a 24/ -a
2\ kD 2
b-c k+1 b-c
- +V-a z r T +v -a z| |||+

2V —-a? 2y -a?

(bro? n

m-k k+1
= 1. m b+c b+c
ace-b e nt Y <—<b+c»”“(—a2>2‘”1)2(9[_ ] [ A ]
m= 2 2

1
om! K

2vVrn

2
b+c k+1 b+c
—[ +y —a? z] T —,—[ +v -a? z] ineN

24 —a?
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06.27.21.0100.01
fZebZSinh(CZ) erf@az) dz==

1

€"((zc® + 2bc - b? zc) cosh(c 2) + (zb® - b? — ¢ zb - ?) sinh(c 2)) - &7

(02— 4a\r

b+c)2

1
[ [2 22@00) [ (hzy cz—- D ef(az a® + 2(b+c) e OZa— (282 - (b+0)) exp[(

+a? 22]
(b+c)?

42

b+c 1 )
\/7en‘(— - az)) - [2ez(za -0 \[7 (bz—cz-Def(@aza®+2((b-c) e 9%a—

2{:1 (b_c)z
b-c)? b-c
(2% - (b-0)) exp[( : +a 22] Vr erf[— - az]]]
432 2a

06.27.21.0101.01

fzz e?sinh(cz) erfc@az dz= - 2 (20 -2zb* +(2- 232 A)b* + 2 (P2 + 6) b+ 2c* Z) sinh(c 2) -

(=)

2
eazz

c(Zb*-4zb%+(6-2c22)b? + 4¢% zb+ ¢ (¢* Z + 2)) cosh(c 2)) —

satvVr

1 2

[ - [4@2(2’" +bec) \/7((b+c)222 -2(b+0z+2)ef(agat+2(b+0)e®?(2(bz+cz-2) a2+(b+c)2)a+
(b+c)

2

(b+0c)
(8a*-2(b+0) a2+(b+C)4)9Xp[ 5
a

42

+a’ ZZJ\/7erf(E —az]] -

1

(b-o?®
2

b- b-
(8a4—2(b—c)2a2+(b—c)4)exp[( © +a222]\/7erf(—c—az))]

482 2a

[4@2(”2*"‘0) Vr (b- 0?Z-2(b-0cz+ 2efaza*+2(b-0e®9%(2(bz-cz-2)a®+ (b- c)z) a+
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06.27.21.0102.01
1

(02’
(®*(c(-2b°+620°+32(P 2 -6)b* - 12(P 2 - 2) - 3P (P 2 - 4) b2 + 67 (P 2 +4) b+ c* (P 2 + 6))
cosh(c2) + (b -3Zb°+(62-3¢Z)b° +3(c* 2 - 2)b* +3c?2(c* Z + 4) b* +
3 (2 -12)b? - c*z(c? Z + 18) b 3c* (¢ Z + 2)) sinh(c D)) -

fz3 ePZsinh(cz) erfc@az dz==

1
16a8Vn

2(b+c)e‘b+°)z(4((b+c)222—3(b+c)z+ 6)a“+2(b+c)2 (bz+cz- 1)a2+(b+c)4)a—

b+c
(48a6—12(b+c)2a4—(b+c)6)exp( 9
482

2 1 2
e 7 [—4 [Sez(za 49 V7 (b+0° 2 -3(b+0°Z+6(b+0)z-6)ef(aza® +
(b+0)

2

2a

+al 22]\/7erf[E —az]]—

1

y [8 39\ (b-0® 2 -3(b-0*Z+6(b-0)z-6)erf(aza’ +
(b-0

2(b—c)e(b’°>z(4((b—0)222—3(b—c)z+ 6)a“+2(b—c)2 (bz-cz- 1)a2+(b—c)4)a—

e ol

2a

(b-c)

(48a°-12(b- o?a*—(b- 0)6) exp|
432

06.27.21.0103.01

fz‘”l &% sinh(c2) erfo(az) dz== %z"((—(b—c) 2y r(% ~b-07)-(-b+0) 27 r(% ~b+oZ))+

(b +c) ¥ a2k r(“ZLl +k —(b+0) 22)

1 L &
—azr*! (—(b+c)22)2( 1)2 -
2V ar k+ k!
. w (b—0 ™ a2kr(%L 4k —(b-0) 2
(~b-02 Y 15 )
e (2k+ 1) k!
06.27.21.0104.01
fzé’zzsjnh(czz) erf@az) dz=

(—a(b+c)\/(a2—b—c)z2 erf(\/(az—b+c)z2 )z+a(b—c)\/(az—b+c)z2 erf(\/—(—az+b+c)z2 )z+

aby/(a®-b-c)Z z+acy (a®-b-c)Z z-ab+/(?-b+¢)Z z+
acy/(a®-b+¢)Z z—Zc«zbZz\/(aZ—b—c)z2 \/(az—b+c)z2 cosh(cZ) erfc(az) +
Zbebzz\/(az—b—c)z2 \/(az—b+c)z2 erfc(az)sinh(czz))/(4(b2—cz)\/(az—b+c)22 \/—(—a2+b+c)22)

06.27.21.0105.01

bZ gnh(c 22) erfc(az) 1
fe (cZ)erfoaz dz:Z(Ei((b+c)22)—Ei((b—C)ZZ))+

z
az 1 i(b+c)‘k.312kr(k+%,—(b+<:)22) 1 = (b-0™* & r(k+ 3, -(b-0)2)
2Vx V-(b+c 22 *0 @k+Dk! V-(b-0 2 *O° @k+Dk!
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Involving power, exp and cosh
06.27.21.0106.01
f 7t P cosh(c2) erfoaz) dz== % Z(-(c-D 2" I, (c-b) 2 - (-(b+0) 2 " T(e, -(b+0) 2) -
azZ(-(b-02™* & (-Dkak(b-c)2k
b-oVvr o @k+Dk!
az (-(b+0 2™ & (-D¥a?k (b+c) ¥
b+oVr = @k+DkK!

06.27.21.0107.01

I'2k+a+1,-(b-c)2-

I2k+a+1,-(b+ 02

1
fz” ePZcosh(c2) erfe@az) dz== - 5 efc@z) (fn+1, ~(b+0) 2 (-b-o) " "+ (c-b) "' T(+1, (c-b)2)+

m-k
0?2 L mn N m b-c b-c
a(-b+9 e n1 Yy — (~(b— )™ (-a?)2" ””)Z( k) - +V -a
2Vn meo M! k=0 24/ —a2 24/ —a2
25 kD) 2
b-c k+1 b-c
—[ +y —a? z] — —[ + —a? z] +
2
2y -a? 2 -a2
, m-k k+1
e no1 1. M om b+c b+c
a(-c—b)y e a2 n!Z— (—(b+c))m(—a2)2( "Fl)Z( ) - +V -2z
2V om! ok 2 2
m= = 2y -& 24/ —-a
2\ k=D 2
b+c k+1 b+c
_ 14 —a? 7 FT,— +vV-2a z /ineN
24 -& 24 —&?

06.27.21.0108.01
ebz

fZebZCOSh(CZ) erffcaz) dz= ((zb®-b*—c?zb - c?) cosh(c 2) + ¢(-zb® + 2b + ¢? Z) sinh(c 2)) -

(-

1 1
= e ¥7 [—2 [2 2224 \ [ (h74 cz— 1) erf(@az) a® + 2(b+¢) e®9%a—
4a82\n (b+c)

b+ c)? b
(28% - (b+0)) exp[ﬂ +a? 22] v erf[;C - az]] +

482 2a

. [2 2220 \[7 (hz_cz- 1)
(b-0

e f]ﬁ erf(E —az))]

2a

2

b-c
erf(az)a2+2(b—c)e(b‘°)za—(2a2—(b—C)2)eX ®=9
482



http: //functions.wolfram.com

35

06.27.21.0109.01
bz

fzz ePZcosh(cz) erfcaz) dz== (Zp®-22zb*+(2-22 2)b* + 2 (2 2 + 6) b+ 2c* Z) cosh(c2) —

(-

2
eazz

c(Zb*-4zb*+(6-2¢2 Z)b* + 4¢° zb+ &7 (P Z + 2)) sinh(c D) -

sa*Vr

1 2

[ [4ez(za +bec) \/7((b+c)zz2 -2(b+0z+2)ef(agat+2(b+0)e®?(2(bz+cz-2) a2+(b+c)2)a+
(b+c)?

2

b+c
(8a4—2(b+c)2a2+(b+c)4)exp b+©
482

+a 22]\/7erf(E —az)]+

2a

1

- [4ez(za2+b‘°) \/7((b—c)222 -2(b-0z+2)ef@@za*+2b-0e®9?(2(bz-cz-2)a’ +(b—c)2)a+
(b-0
2

b- b-c
(8&1“—2(b—(:)2 a2+(b—c)4)exp[( ) +a° zz]ﬁerf(— —az))]
482 2a

06.27.21.0110.01
fz3 ePZcosh(cz) erfc(az) dz ==

bz

(Zb7-320°+ (62-3¢°2)b° +3(* 2 - 2)b* + 37 2(* 2 + 4) b + 3% (¢* 2 - 12) b -
(¥

c*z(c?Z +18)b-3c* (22 + 2)) cosh(c2) + ¢ (-2 b® + 6 2 b° + 32(c? Z - 6) b* -
12(?Z-2)b*-3c?z(c? Z - 4)b? + 6¢? (¢ Z + 4) b+ ¢’ (c? Z + 6)) sinh(c 2)) -

1 2 1 2
e 7 [— [Sez(za 49 V7 (b+0° 2 -3(b+0’Z+6(b+0)z-6)ef@aza +
16a8Vn (b+0o?

2(b+c)e(b+°>z(4((b+c)222—3(b+c)z+ 6)a“+2(b+c)2 (bz+cz-1)a® +(b+c)4)a—

b+c)2

b
(48a° - 12(b+ )’ a* - (b+0)°) exp[( +a? zz]ﬁerf[: —az]]+

482 2a

1

y [8 29\ (b-0® 2 -3(b-0?Z+6(b-0)z- 6)erf(az) a® +
(b-0

2(b—c)e(b’°>z(4((b—c)222—3(b—c)z+ 6)a“+2(b—c)2 (bz-cz- 1)a2+(b—c)4)a—

b-c)? b-c
(482° - 12(b-c)? a4—(b—c)6) exp[( ) +a° Zz]w/Ferf[— —az]]]
432 2a
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06.27.21.0111.01
1 _e _e
fz“-l ePZ cosh(cZ) erfoaz) dz = 2 pad (—(—(b— 07) 2 r(% —(b-0) 22) -(-b+0?) 2 r(g —(b+0) 22)) +
w (b—o) a2k r("T*l +k —(b-0) z2)

az*|(-(b-07Z FceD +
2Vn ( ) kz,; 2k+ 1) k!

(b+ o)y *a2k r(‘%l +k —(b+0) 22)

1 [
b+ Z)
(~b+07) é 2k+ k!

06.27.21.0112.01

fz«rzbzz cosh(cZ) erfaz) dz=

(a(b+c)\/(a2—b—c)z2 erf(\/(az—b+c)z2 )z+a(b—c)\/(a2—b+c)z2 erf(\/—(—a2+b+c)z2 )z—

aby/(a®-b-c)Z z-ac+y/(a®-b-c)Z z-ab+/(a®-b+¢)Z z+
acy/(a®-b+¢)Z z+2b«v3b22\/(a2—b—c)z2 \/(az—b+c)z2 cosh(c Z) erfc(az) -
20«3"22\/(612—b—c)z2 \/(az—b+c)z2 erfo(az)sinh(czz))/(4(b2—cz)\/(az—b+c)z2 \/—(—a2+b+c)22)

06.27.21.0113.01

h? cosh(c Z) erfc(az) 1
dz= 2 (Ei(bZ +cZ)+Ei(bZ-c?))+

z
az 1 o0 (b+C)_k32kF(k+%,—(b+C)22) 1 w (b—C)_kaZKI“(k+%,—(b—c)22)
+
2Vr ((_bro2 ;ﬁ k+Dk! [b-02 é 2k+1)k!

Involving logarithm

Involving log

06.27.21.0114.01

flog(b 2ef(azdz=

e 7 (eazzz Ei(-a% ) + 2a¢®?\r zefcaz (logbz) - 1) - 2logbz) + 2)
2avn

Involving logarithm and a power function

Involving log and power
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06.27.21.0115.01
1
7 (@2) T
vV @?(a+ 1)2

1
((a/ +1)2 [\/— erfc@) (elogbs - 1) (a®2) 2 + az[a ( ) log(2) + F(% a 22) (1-alogb z)))) -

fz‘"l log(b2) erfc(az) dz==

atl a 1 «a 1 a 3 a 3
2az(a®?) 2 aze(_Jr_, N 222))
2 2 2 2" 2 2 2 2
06.27.21.0116.01

leog(bz) efc(@az)dz=
1 az 3355
—-Z2logbz -1) - —{azv a2z [4a22F2[—, — -, — —a? 22)+9w/7erf(az) (2logb2) - 1) |-
4 36\/7(51222)3/2 2
3
9(\/?I09(Z)+F(E, 222](1—2Iog(bz)))]

06.27.21.0117.01
fzz log(b2) erfc@z) dz== g Z@3logbz - 1) -
1
18a3Vr
06.27.21.0118.01

fz3 log(b2) erfc@az) dz==

e‘azzz(Za%azzz\/?erf(az) (3Iog(bz)—1)23—2a222+6a2Iog(bz)22—3e‘3222Ei(—a222)+6log(bz)+1)

1 z 5577
1—624(4Iog(bz)—1)— (az(a2 22)3/2 [8a22F2(5, - —, - - 2|+ 25V efaz (4Iog(bz)—1)]—
40083V \ a2 2

5
25[3x/7|og(z)+r[§, 222)(1—4log(bz))]]
Involving functions of the direct function
Involving elementary functions of the direct function

Involving powers of the direct function

06.27.21.0119.01

2
2727 erfo(az) \/; erf(\/? az)

ferfc(az)z dz=zefqaz?® - .
avnr a

Involving products of the direct function
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06.27.21.0120.01

\/2-12+b2 erf(\/a2+b2 Z) be‘azzzerfc(bz) a7
ferfc(az) efcb2)dz=-— + + erfc(az)
ab vm "/ \'/

—abzefcb2

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

06.27.21.0121.01
_e 3
(azzz 2w (—D)K F(%+k, a2 22) 2 o

& 2
5 ¢ = feto@z? - " (@ 2) 7 F(T"’H)J

o 2k+ D k! a N

fz‘”l erfe@z®dz=-

06.27.21.0122.01

fzen‘(:(az)2 dz=

. (n(2a222—1)erfc(az)2—4ae‘a222ﬁzerfc(az)+2e‘23222+n)
da‘n

06.27.21.0123.01

fzzerfc(az) dz= ‘Zazzz(4az—8eazzz\/7(a222+1)erfc(az)+e23222(4a3nz3erfc(az)2—5\/ 2n erf(\/?az)))

12 a3
06.27.21.0124.01

fz3erfc(az) dz= ‘2a222(4a222 4ae® 22\/—(2 22+3)erfc(az)z+e2"’1 z ((4a4z4—3)erfc(az)2+3)+8)

16a b

Involving products of the direct function and a power function

06.27.21.0125.01
a+l

2b7 (@2 2) 2 & (-D*a?*p?*T(k+5+1,8%7) azi@2?) 2 1
fz‘"l erfcaz) erfabz) dz = Z ( 2 ) - &7 F(CH , a2 22) +
— (2k+ k! V7 a 2

a+l

z"erfc(az)erfo(bz) 2az (1P2) 7 & (Db T(k+$+1L,027) b1 (PZ) 2 (a+1
il

a ,Z; 2k+Dk!  Vra

2 ’bzzz)

06.27.21.0126.01

f Zefcazefobzdz=
(ef(a2+b2>zz 7 [(a2 +1?) (2 ? V(@ + 1) 2 efctaz) (b7 F Vi erfobn 7 - 022 - 1)a® -
a2 b2 & )7 zerf( (@2 +b?) 2 )—
b2(2beb222 Vi (@+0) 2 (@2+ 1)erfc(bz)-a2z(2 (@+07) 2 + )7 \/—)))
2V + 17 (a4 ) el D)7 Vi (@ + 1) 2 et Ve +12 7)) /(6P x (o + 1) 2)")
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Involving power of the direct function and exponential function

06.27.21.0127.01

f &7 4 Vr log(erfc(a 2))
Z==—
erfc(@az 2a

06.27.21.0128.01
Vr efqaz™t

fe‘azzz erfc@az) dz= -
2a(r+1)

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

Involving erf

06.27.21.0129.01

ferf(b 2efcdazndz=

(bVr zerf(b2 + e*bzzz) efc@?d 22 gri(hy)

e e R

Involving erf-type functions and a power function

Involving erf and power

06.27.21.0130.01

@

2bz(22) 7 o (—a) BPKT(k+ % +1, a2 2
fZ“_lerf(bz)erfo(az)dzzz_ ( ) Z( ) ( > )+
Taa o @k+1k!
| bz bzzzfa%1 +1 247 o a2k (—p? _krk+ﬁ+1, b2 2
_ ( ) r[a ,b222)+erf(bz)erfc(az) _ (bzzz) ZZ ( ) ( 2 )
’ Ve ’ rab k=0 2k+1)k!

06.27.21.0131.01

fzz erf(b2) erfe@az) dz== [e‘(az“’z)zz Z [2 Va2+b? (a*+b%) @7 1 erf(\/ a? +b? z) V(@ +p?)Z +
1
2 (2 b2 e\ (a2 +b?) 22)3/2 erf(b2) (a3 &P \r efdanB-a22 - 1)) +
a? (a + ) (e(a2+b2)22 Vr zerf( (a2+b?) 2 ) b? — b? 2(2 (@ +b%)Z + )7 \/7) +

2021 W (b2 24 1) erfoa z)))) / (6 aBbdr ((a2 + bZ) 22)3/2)

Definite integration
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For thedirect function itself

06.27.21.0132.01

f t* Lerfet) dt =

0 T

1 a+1

Involving the direct function

06.27.21.0133.01

00 1
f 1t e erfe(t) dt = —
0 NE
1 (a+1 o+l a 1 a v z @ o+l «a 3 a+3 2
—F( )ze = = —+ 1L — - F(—+1)2F2 ,—+1 -, i —||/: Re(2) > 0ARe(a) > 0
a 2 2 222 4 a+1l \2 2 2 2 2 4

Integral transforms

Fourier exp transforms

06.27.22.0001.01

2 l x2 X
Flefod] (0= [ - —e © erfi(_) J1m(x) = 0
T X 2

Fourier cos transforms

06.27.22.0002.01
21 2 X

Felefe®)](X) =,/ — —e 4 erfi(—) /i Im(x)==0
T X 2

Fourier sin transforms

06.27.22.0003.01

2 1 x2
Fslerfot)] () = | — — [l— e‘T) f1Im(x) =0
T X

Laplace transforms

06.27.22.0004.01

1 2 z
Liferfc)] (2 = ; (1 —e4 erfc(g)] /i Re(2 >0

Mellin transforms

06.27.22.0005.01

z+1
Milerfet)] (2) = F(T) /i Re(2) >0

nZz

Hankel transforms
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06.27.22.0006.01

H;,,[erfet)] (2) =

1
21v 23 2v+5 2v+3 2v+5 2v+7
r 2F2 , )
4 4 4

Vi @v+3Tr+1)

Representations through more general functions

Through hypergeometric functions

Involving 1F;

06.27.26.0001.01

2z 13
efo =1- — 1F1(—; = —22)
Va2 2

Involving hypergeometric U
06.27.26.0002.01
z 1 11
erfo(z) = [—e-zz u(—, —,22)—1) +1

Jz Vr

Through Meijer G

Classical casesfor the direct function itself

06.27.26.0003.01
1
Z 11 2
efc(d =1- — G| Z
n 0,
06.27.26.0004.01

e

mZz

efc(@=1-

iz

06.27.26.0005.01

1
efc(=1- — Gié[zz
T

1
O] /i Re(2) >0

1
E:

1]
1
O’E

Classical casesinvolving exp

06.27.26.0006.01

erfc(Vz ) = % Gig[z

T

06.27.26.0007.01

1 > Vg n
Leafc@=-GY2| * |i-=<agd=-
I ol 2 2

06.27.26.0008.01

1
e*efc(Vz )= -Gl;

T

z

- N
-
N —

2

Z 3
v+ 1L ——1/;Re(v) > ——
4 2
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Classical casesinvolving erfi

06.27.26.0009.01

erfi (Vz ) erfe(Vz ) == %/_ Go

Generalized casesfor thedirect function itself

1]
1
0,3

l]
1
20

Generalized casesinvolving exp

06.27.26.0010.01

1 1
efc(z = — Gfg(z, —
= 2

06.27.26.0011.01

1 (1
efc(d=1- —Gy5|z =
U2

06.27.26.0012.01

1 1
e efc(d) = - Gz =
~ 1 2

Generalized casesinvolving erfi

06.27.26.0013.01

1
efi (2 erfc(z) == —— G}
V2

Through other functions

06.27.26.0014.01
erfc(2) == erf(z, )

06.27.26.0015.01

erfc(z) = 1- \/; [1—ir(%,z2)]

2 U vr

06.27.26.0016.01

won=1-3 (1o} 7)

06.27.26.0017.01

VZ z
erfc(z) =1- + — Ei(?)
z i :

Representations through equivalent functions

With inverse function
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06.27.27.0001.01
erfc(erfc’l(z)) =7z

With related functions

06.27.27.0002.01
efc(2) =1-ef(2

06.27.27.0003.01
efc2 =1+iefi(i2

06.27.27.0004.01

C[(l—i)z]_ _S{(l—rl)z]]
Vr Vr

efc(2=1-(1+1i)

Theorems

Solution of the one-dimensional heat equation

X

2Vt

WXt __ Pwxt)
T o

The function w(x, t) == erfc( ) fulfills the one-dimensional heat equation

The iterated integral of the function erfc(z)

Theiterated integral of the function erfc(z) can be expressed polynomially in erfc(z), exp(z), and z.

The solution to the initial value problem for the time-dependent Schrédinger equation

The functions gi(x, t) = e (Kx<12) erfc(e‘ifn (x—kt) /v 2t ) are a solution to the initial value problem

2P (xb)
e

D
P <

Yi(x, 0) = B(—x) e*k* for the time—dependent Schrodinger equation - % .

History
—C. Kramp (1799)
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