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Notations

Traditional name

Fresnel integral C

Traditional notation

C(2

Mathematica StandardForm notation

Fresnel C[z]

Primary definition

06.33.02.0001.01

2z (nt?
C(2 ==f cos{—]dt
0 2

Specific values

Values at fixed points
06.33.03.0001.01
C0)==0
Values at infinities
06.33.03.0002.01

1
C(c0) == —
2

06.33.03.0003.01

c 1
(—oo == ——
2

06.33.03.0004.01

L
C(i 00) == —
2

06.33.03.0005.01

i
C(—io0)== ——
2



http: //functions.wolfram.com

06.33.03.0006.01
C() =,

General characteristics

Domain and analyticity

C(2) isan entire analytical function of z which is defined in the whole complex z-plane.
06.33.04.0001.01
z—C((® ::C—C
Symmetries and periodicities
Parity
C(2) isan odd function.

06.33.04.0002.01
C(-2)=-C

Mirror symmetry

06.33.04.0003.01
C@ =C@

Periodicity
No periodicity
Poles and essential singularities

The function C(2) has only one singular point at z = co. Itisan essential singular point.
06.33.04.0004.01
Sing (C(2)) = {{c, co}}
Branch points

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

06.33.04.0005.01
BPAC(2) = {}

Branch cuts

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

06.33.04.0006.01
BCAC(2) = {}

Series representations
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Generalized power series

Expansions at generic point z== 7,

For the function itself
06.33.06.0011.01

"%

C(2) < C(zg) + 003{7

06.33.06.0012.01

nz
C(2) o« C(zg) + CO 7

06.33.06.0013.01

oo k—l

Z—27y) — —nsSn
(z—-29) >

1

(z—2) — — msin
23

2j—k+l 7l'j 2 j—k+1

Co=Ca)+),, k@j-k+D!(k—j-1! >

k=1 j=0

06.33.06.0014.01

3
w 22k3 %—k 1 3
C@) = % Fa|— = L
é ki > 44
06.33.06.0015.01
C(2 o« C(z0) (1 + Oz - 29))
Expansionsat z==0
For the function itself
06.33.06.0001.02
2 B
Coxz|l-—+ -0 @Z->0
40 3456
06.33.06.0016.01
72 piaat
C@exz|l-—+ -0(z%)
3456
06.33.06.0002.01
o 2—2k7r2k(_z4)k
C®=zy ——
& (4k+1)(2K!
06.33.06.0003.01
c - 115 22
D =21F)| = =, = ———
Y424 16

06.33.06.0004.02
C(2) x z(1+0(Z))

202Z-20+... [, (2> %)
70 (2— 20)* + O((z - 20)°)

(Eﬂ(# j)] z-2)"

2
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06.33.06.0017.01
C@=Fs(d/;

272K 2k (- Z4)k (—1)" 411 7200+1) Ans5 5 3

n
Fn(2 == Z =C(2+ SFslL,n+ —;n+ = n+2 n+— ——7r
0(4k+1)(2k)' @n+52n+2)! 4 2 4

Summed form of the truncated series expansion.

Asymptotic series expansions

06.33.06.0005.01

3 A T 1 2i) oy 1 2
C2 +— [6__ zFo[l —) -ez 2Fo[11 = ——]] /i (14 = o0)
28  2nz 2" 1R 2 nZ

06.33.06.0006.01

243/4 . in 1 in 1
C(2) « ( ) +—l [@222(1+O(—))—£222[1+0[—))]/; (12 - o)
273 2nz Z z

06.33.06.0007.01

)" 1[ [nzZ] 13 6y 1 S{nzz] 35 16
C(D) o« +—|sin| — 3Fo[—, —,1;:——]——c0 — 3Fo[—, —,1;;——] /1 (12 = )
248  nz 2 44 27) 12 2 4 4 27

06.33.06.0008.01
#"* 1 {ni] 1y 1 (=2 1

C(2) « o4 — [1+O[—]]+ —sin| — [1+O[—]] /; (12| » o)
22 2 2 z)) nz 2 P

Residue representations

06.33.06.0009.01

72

P4 (-5%2) Y P
on- S o3
Vo iz 7= (re+vr(z-gra-s

06.33.06.0010.01

—4s

i

I (%ﬂx/?z)

e 1 1
C@ = Zr&cs F(s+ —) [—j - —)
V2 2 |+ r(% —s) rd-s 4 4

Integral representations

On the real axis

Of thedirect function

06.33.07.0001.01

4 nt?
C(z ==fco —|dt
0 2

d

A]
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06.33.07.0002.01

1 2 cosit)
C) = f —dt
0

Contour integral representations

06.33.07.0003.01
1
24 1 s+ = 2 \S
" * (5+3) [_n_ 24] N
vz 2 =7 s r(;-gra-9 18

06.33.07.0004.01

C(2) ==

i

1
T 1 Ils+ = T —4s
C® = el _f ( 4) (_@T g Z) s
J2  2ni 1:1—(34.1)1"(%_5)1"(1—5) 2

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself
06.33.13.0001.01

2@ - W@+ W@ =0/, w2 = C@ [\ w©0) =0\ w(© =1/\ w0 =0
06.33.13.0002.01

W2 -W @D+ W@ =0/, W2 =¢,C(2+¢,S2) +¢3
06.33.13.0003.01

W,(1, C(2, S2)=nz

06.33.13.0004.01

4 Z 3 24 Z
\N(?’)(Z)_[&_}_ g ( )
g2 dJd@

W(2) = ¢; C(g(2) + ¢ S(9(2) +C3

9’2 . 30°@*-9@9°®
92 g (2

]W'(z) + [nz 92%g (2 + W@wW2 =0/

06.33.13.0005.01
Wy(C(g(2), S9), 1) =192 g (2°
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06.33.13.0006.01

‘(2 3h(@ 39’z
Wa)(z)_(g(>+ @, 39D s
92 h®@ g@
s 5., 2N@Y@ 6@’ 6h@Y'® 9@ 39 -d@¢°® 3h@
9292 + + + + + - W (2) +
h@g@  hp® Jd@h@ 92 g(2? h(2)

[6h’(z)3 20@h@°* 69'@h@° 6h@N@ 39'@°hW@
- - - + - +
h2®  g@h@’ h2’ g2 h(z)” h(2) ¢ (22

Y@ON@-N29'2@ 3¢7@N@+N@d®0@ ru2*N@g@*+h9@2
92 h ’ h2g@ B h@ ]
W@ =0/; W2 = ¢ h(2) C(g(2) + ¢2 h(2) S(9(2) + c3 h(2)
06.33.13.0007.01
W,(h(2) C(g(@), h(2) S92), h@) =792 h@° g (2°

06.33.13.0008.01
2wWI@) +(-4r-3s+3)Z2W'(2) +((a* 22" +3)r’ + 8s-Hr+3(s- s+ 1)zw(2) -
s((@ 72" +3)rP+4sr+ )W =0/, W@ =, £C(@z) +,25az) +c; 2

06.33.13.0009.01
Wy(ZCaZ), £SaZ), 2 = a* nr3 33

06.33.13.0010.01
W(2) + (-4log(r) - 3log(s) W’ (2) + ((a* n* r** + 3) log?(r) + 8log(s) log(r) + 3 Iogz(s)) W (2) —
log(s) ((a* 72 r*% + 3) log?(r) + 4log(s) log(r) + Iogz(s)) W2 =0/;W2 =c, C@ar? +c, ¥ar?) + &

06.33.13.0011.01
Wy(S*C(ar?), £ Sar?), &) = a* nr*2s32log’(r)

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

06.33.16.0001.01
C(-2=-C(2

06.33.16.0002.01
Cli2)=iC®

06.33.16.0003.01
C(-iz=-iC(2

06.33.16.0004.01

Complex characteristics
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Real part
06.33.19.0001.01
oo (_4)kﬂ_2k—% X4k+1 1 2k+% y
Re(C(x+iy) ==Z—F(2k+ —) 1+ — cos((4k+ 1) tanfl(_))
o (Ak+ 1! 2 <2 x

06.33.19.0002.01
1
o 2K (DI 22K {2k + ) Y2 xik2i
Re(C(X+ 1Y) = Z _ _
k=0 j=0 @p!dk-2j+1!

06.33.19.0003.01

1
Re(C(x+1iy)) == —|C|x+X —i +Cx—X —i
2 \J X2 X2

Imaginary part

06.33.19.0004.01
2k+E
2

w0 (_1)k 22k 2k—§ xAkl 1
IM(C(X+iy)) == Z b " F[2k+ —] 1+ i sin((4k+ 1) tan’l(z))
‘o (4k+1)! 2 %2 X

06.33.19.0005.01
w 2k (—1)I*k 22k z2K73 yak-2] y21+lr(2k+ %)
IMC(X+iYy)) ==
=22, Qj+1)!@dk-2]))!

k=0 j=0

06.33.19.0006.01

X
IM(C(x+1iy) = — —i Clx-x —f —C|x+X —f
2y X2 X2 X2

Absolute value

06.33.19.0007.01

[Cx+iy)|= |Clx—x —i Clx+ X —i
\J X2 \J X2

Argument

06.33.19.0008.01

1 X
arg(C(x+iy)) = tan Y — | C| x+ x —i +Clx-x —i y — —i Clx—-x —i - C|x+x —i
2 \J x? x2 ZY\J x2 \J X2 \J X2

Conjugate value
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06.33.19.0009.01

1 ¥ Yo ix [ Y Y’ Y’
Cx+iy)=—-|C{x+x_ [-—— |+C|x-X | -—— |[|-— .| —— |C|x-Xx_| —— |-C{x+x | -——
2 X2 X2 2y X2 X2 X2

Differentiation

Low-order differentiation

06.33.20.0001.01

4C(2) S[nzz]
=coy —
0z 2

06.33.20.0002.01

#C(2) , {nzz]
=-—gz3n —
07 2

Symbolic differentiation

06.33.20.0006.01

on C(Z) n-1 2k—n+l ﬂ.k Z2k—n+1 (n— l)! 1
= C(2) 6 + cos(—n(22+k))/;neN
o Qk—=n+D!I(n-k-1)! 2

06.33.20.0003.01

MNC(z n-1 k _1m22m—k k22k—n+l 1
2 sc@ryy T () cod Tk inen
oz e k-mt2m-n+D!\2/m 2

06.33.20.0004.02
o"C(2)
0

3 (13 2-n 3-n n 5-n n27
=" R AR S, - : ,1--, ;———|/ineN
4’ 4 4 4 4 4 16
Fractional integro-differentiation

06.33.20.0005.02

87C(2) 3 (1 3 - 3-a @ 5-a 272

== 22&75 713/221_“ 3F4[—, — 1, —_Y — 1— Yy Ty —

o7 447 4 4 4" 4 16
Integration

Indefinite integration
Involving only one direct function
06.33.21.0001.01

1 1
fC(b+az)dz== — (n(b+az) C(b+az)—sin(5ﬂ(b+ az)z))
ar
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06.33.21.0002.01
sin| % an 22)
fC(az)dz:: zC(az) -

an

06.33.21.0003.01

1 1z
fC(z)dz zC(z)——sm[ > ]

Involving one direct function and elementary functions

Involving power function
Involving power

Linear argument

06.33.21.0004.01

1 a+l _ﬂ
7 Cazgdz=—rn 2z " (a*?) 2
4a

a1 el an o1 e+l 1 S |
(o clam (et 2T 2% a{(cvat )T r{ G Geatn) i) (T g v

06.33.21.0005.01

fz‘”l Cdz=
1 a+l _a+l a+l a+l a+l atl 11 o+l 1
T2 (@) (anT cod)T 2T (i) T (= Cin) 27 __MZZ)))
4a 2 2 2 2

06.33.21.0006.01

1 1z
sz(z)dz:: — (ﬂ'C(Z)ZZ—SiI'{—)Z+ S(z)]
2n 2

06.33.21.0007.01

C(az 1 11331 1133 1
f dz= Eaz(ze[—, I — —ia2n22)+2F2(—, S — —Eriaznzz))
z

06.33.21.0008.01

C@z a
fzz Z::—CI( anzz)——C(az)

Power arguments

06.33.21.0009.01
nzC(a\/?)aZ—\/?sin(% azyrz)a+ S(a\/?)
fC(a\/?)dz: -
a2n
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06.33.21.0010.01

1 r+a _ M
fz“‘l C@z)dz=—n 2 £ (a*2") =
4a
e e (r+a 1 e (r+a 1 rea e
(22r a((_l’aZZZr) 2r I‘(z—, Eiaznzzr]+(ia222’) 2r r(z_’ —Eiazﬂzzr))2r+4ﬂ2r (a4z4r) o C(az’))
r r

06.33.21.0011.01

C(a\/?) Zsin(% aznz)
fidz::Z\/;C(a\/?)— S —

\/? an
Involving exponential function

Involving exp

06.33.21.0012.01

1
febZC(az)dz: —
2b

ib? b b _,zbz b b
26éP2C@az) + e |iCl — +aiz|+9 — +aiz||+e 2@ | — —iaz|-iC| — -iaz
an an an an

06.33.21.0013.01

a = 272Kk 2k (1K gtk ph2k(2k + 1, ~b 2
febzz Cazdz== —Z ( !
2b & (4k+1)(2K)!

Involving exponential function and a power function

Involving exp and power

Linear arguments

06.33.21.0014.01
az (-bz™ &, (-1k22k g2k gtk p4k 4k + @ + 1, -b 2)

o (4k+1)(2K)!

fz‘"l ?Claz dz=

06.33.21.0015.01
fz“ ?Caz dz=

1
—=(k+1)
i’ m 2

n -3 1
2x %27 (- 2z P (b-ia?n2)
k=0

1 _
-1 | s a2y M
a(-b) n!Zm'(b) (~ia?) " e

m=0 """

et [ i (mza® + bzi)2

a2

. m-1 k=3 L keam-1) /. k1
K —(Eaz) e2ex ZZ 2 (—b)Wkﬂ2( ™ )(Mza2+b)
k=0

(m) k+1 u‘(frza2+bi)2 B i® m
r
2 2a%n

1

. 5 2 _E(k+l) L 5 2
[u(wrza +b) ] (m k+1 u(mza +b)
_ r

)

] —(-b)™™c@nrn+1, -bz/ineN

a? 2 28%n
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06.33.21.0016.01

fZebZC(az)dz:
i 2 402 b2 ib2 ib?
1 —(7 +zb . 1.2 +zb —_—
e 222 [iabeZazﬂ (—1+e£az”22)+e5‘a 2|9 2 n(bz-1)Caz)a® - e®r (rlﬂa2+b2)
2a°b

[C[%+aiz]—u’ a—bﬂ+aiz)]—(b2—ia2n)[c(%—iaz]+i E—riaz)]]]

armn
06.33.21.0017.01

fzzebZC(az)d/Z: — ¢ 2@

4% b 72

1 i(x2 2 a*+1?) [ b2

1. LA ib ib
2¢3'%7% [2@2a2"+z nz(bz(bz—2)+2)C(az)a4+(—2ﬂ2a4—ib2ﬂa2+b4)[c[—+az)—i€{—+az))+

arn arn
= 2 > .2 b b
e@s (2r°a' —ibPrna? - bY)[iCl — +aiz|+§ — +aiz
an an
06.33.21.0018.01
fz3 P?’Clazdz=
1 iR i ]
— e 2%@x abe2a®r (—Giﬂz614—ib271222a4+3bi7r22a4—b371'2a2+b277612+b4i+e‘“°1 7z
2a8p* 73

(6in*a-3ibn®za' -b*nza® +b’n(a®inZ +1)a® + b’ (—i)))-ﬁ-

1, LA
eaﬂaz“z[zez#ﬁz m(bz(bz(bz-3)+6)-6)Caz a®+(6x°a® +3b%in”a’ + b (i)

ib ib Lo b b
[C(— +az)—i€{— + az))+ea2” (-6in*a®-3b?n?a* + b°) [C(— +aiz] -iy — +aiz]]]]
ar an

arn
06.33.21.0019.01

@ 1 1
1 L a i(a®) 2 « 25(2k+a—3) ﬂi(—Zk—a—l) 7-2k+a-1 g-4k pk
fz‘"l P? Cazdz= -7 (-bZ) 2 C(az)l"(—, 0, —bzz) + (&7 Z
2 2 - @k+a)k!

(\/—u’azzz (22 F(k+ a;rl, —%iaznzz)— Vie?z (i@ 2 F(k+ QTH %iaznzz))

—+zb X
2ab e n’(—bnza2 r2n@+b2i+ e ¥TE (orza? - 2na® +b? u)) +
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06.33.21.0020.01

1
f2eb22 Cazdz= ——— Zebzz(nza4+4b2) C@z -
4b(r?a* + 417

1
avr (1—,z),/5ma2+b(2b—,za2n)c V-1
1 4
(L+i) 5maz+b(2b—iazn) V-1

06.33.21.0021.01
\/—a(ma2+3b)erf|[ I—ma2+b z] \/Fa(3b—ia2n)erfi[ ,b—%iazﬂ' z]
1
+ +

fz%bz2 Cazdz= —
8b Z(Eiﬂa2+b

2b
ia?+ — z|+(a®n-2ib)y ra?+2bi C

s

2b
ia®+ — z|-(ina®+2b)y na’+2bi

T

)3/2

Z(b - % ia? 7r)3/2

4abzeP? 1 1
4.7 (bZ-1)C@az- tevee (nsin(g a27rzz)a2 + 2bcos(§ aznzz))

n2at + 412

Power arguments

06.33.21.0022.01

e’bﬁ C(a\/?)
vz

dz=

1 ib? bi _ip? b ib? ib? b
B[eZaznc[\/?m—)—ie zaznc(_mﬁ]_ze—bf Clavz)+iers S{\/_a+ ] _+aw7]]

am am am
Involving trigonometric functions
Involving sin

Linear arguments

06.33.21.0023.01

1 b? b
fsin(bz) Clazgdz= % —-2cosb2) C(az)+cos[ )C[— +az]—

S{ b? ] b b b? b b?
co! C{——az)+s(—+az]sin —S{——az)sin
2a%n an an 2an an 28w
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06.33.21.0024.01

Iy 2—2k7r2k a4k b—2k

_ a
fsm(bzz) Cazdz= —Eé

(T(2k+1, -ibZ)+T(2k+1,ibZ))
4k+1)2k!

Power arguments

06.33.21.0025.01

aC[ @+ 2 \/z] aC[ -2 \/z]
1 Vg Vg
fsin(bz)C(aVz)dz:: - —2cos(bz)C(a\/z)+

Involving cos

Linear arguments

06.33.21.0026.01

1 b? b
fcos(bz)C(az)dz:: —|-co —+az|-
2b 28 anr
b? b b ] b? b ) b?
co! — —az|+C]— +az|sin +C| — —az|sn
2a%n an an

28 an 2an

] +2C(az)sin(b z)]

06.33.21.0027.01

ja = 272kn2k gtk 2k (M(2k+ 1, —ibZ2) - T(2k+1, ibZ
COS(bZZ)C(az)dz::—EZ (I ) -1 ))
k=0 (4k+1)(2k)!

Power arguments

06.33.21.0028.01

ai[ Ii—b—az \/?] ai{ a2+27r—b \/?]
fcos(bz)C(a\/?)dz::i ZC(a\/?)sjn(bz)— -

=-a? a2+
s

Q
Involving trigonometric functions and a power function
Involving sin and power

Linear arguments

06.33.21.0029.01

az @ (—l)k2_2kﬂ'2ka4kb_4k
fza‘lsin(bz) C@azdz=-—

b Gk D @h! (~ib2 ™ T4k+a+1,-ib2) +(ib2 *T(@k+a+1,ib2)
k=0 + !
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06.33.21.0030.01

fz” sinbz) Caz)dz=

1
—=(k+1)
Np -1 n_om-1g4-2m-2pym -m-1 i | mo, Kot i (b —a2r Z) 2
ian! (_1)nz e 23x Zzz(k—Zm—l) (i b)Wkn-T T
2 m0 k=0

a2

m!

) ker(my [K+1 i(b_azﬂz)z m zﬁ Ol ke2meD ) mek
(i(@2nz-b)) (k)r - - — (-1 ea"ZZE —2mD (i)
2a°nw

k=0

i za2+b)2 _%(kﬂ) k+1 i za2+b)2
kel ilm + i(m
S T |

a? k 2’ 2an

n_om-14-2m-2pym --m-1 b2 mo k+1 K
e 2ax (_1)'“225“(‘2””) (=)™ 72 (i(rza? +b)) -
m=0 m! k=0
1
. 273 kD (782 4 b2 2
u(nza2+b) (m) k+1 n(nza +b) t:
s r , - —ed¥r
a2 k 2 28.27T

k=0 a? k 2 , 28°n

—E(k+l) 2
m . ilb-a2nz)) ? k+1 i(b-anz
Zz?k*m“ cib™ (i(b—aZnZ))k”[i( ) ] (m)r[ +1 i ) _

C@z(in+1,-ib2+(-1)"I'(n+1,ib2)|/;neN

06.33.21.0031.01

1
fzsin(bz) C@azdz==- [ZnC(az) (bzcos(b2) - sin(b 2)) & —2bcos(bz)sin(— aznzz)a+
2a2b?n 2
b? b b b b
co (n{ —+az]+S[——az])a2+bzc(—+az)+bzc(——az]]—
2a%n ar an an an

arn

VI YL LI A TLIE W LI |
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06.33.21.0032.01
fzz sin(b2) C(az) dz=

1

1
[27r2 Ca?) ((2-b?Z)cosb2) + 2bzsin(b2)) a* + 2bxr (b zcos(b 2) - 2sin(b 2)) sin(— a27r22) ad-
2a* b3 2 2

1 b? b b b
2b3cos(—a2n22)sjn(bz)a+c03{ ][azn[ —+az]—€[——az))b2+(b4—2a4n2)c[—+az))+
2 2a%x an an an

b b b b?
(—aznc[— +az) b? - (b* - 2a* 7% [S{— —az] —S(— +az)])sin[ )+
an arn an 2a8n
b b? b2
C[— - az) [a2 bzzrsin[ ]— (b*-2a*n?) cos{ ]]]
an 282 28%n

06.33.21.0033.01

ffsin(bz)C(az)dz::

1
[7r3 a®C(a2) (2(bz(b*Z - 6)cosbz) - 3(b* Z - 2)sin(b 2))) + [Za3 b37rcos(— aznzz) (cos(bz) + bzsin(b2) -
2ab bt 73 2

1
2ab((-6x?a*+b*n* Za* +b*) cosb2) - 3a’ bn? zsin(b 2)) sin(i aznzz) +

b b2 b?
C[—+az] 67°sin a® + b?(b* - 3a* %) co +
an 2an 2an

b b2 b2
C[——az)[6n3sjn( a6+b2(b4—3a47r2)co:[ ]]—
an 282w 28

[s[i +az] +s(£ —az]) 6a° cos[%)— b? (b4—3a4n2)sin[%]]J)

06.33.21.0034.01

fz"*l sin(bZ)C@azdz= % -iZ"C@z) ((—i bzz)_% r(g 0, —i bzz) —( bzz)_% r(g 0, szzz)) -

2(at2)

a

@ (a+1 1
a2 (12 (ke Z)-

1 1
I 25(2k+ar—3) 7{5(_2 k-a-1) 72k+a-1 g-4k (—i b)k (

‘=0 2k+a)k!

1 1
27 (2k+a=3) 2 (-2k-a-1) 7 2k+a-1 g4k It b)k

i) iz i ian)) -3

2 e @k+a)k!

(\/ i 7 (i222)"? r(a;l +K -%nﬁaznzz)—(—u‘aZZZ)k*%\/@r(a;l +K %iaznzz))
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06.33.21.0035.01
1

fzsin(bzz)C(az)dz: ——————|-8(4b?-a*n?) cogb Z) C(az) -
16b (417 - a 1)

2b 2b
davVn |(@@rn-2b)Vra®+2b C| |a®+— z|+Valn-2b (ra®+2b)C ,az—— z
Ve Ve

06.33.21.0036.01

fz35in(b22)C(az)dz==

i R

-8(bZ cos(bZ) -sin(bZ))Caz +a|-

16b° (na?+2b)" (a2 -2b)%
b( o Vi(@r-2b)2 \/ (ra?+2b)2 \/ (ra?+2b)Z \/ 2b-an)7 |
z ( 7r—2b) (ﬂa2+2b) (7T32+2b) ( 77—2b)
87

(azﬂcos(bzz)sin(% aznzz) —2bcos(; azzrzz)sin(bzz))

atn? - 4p?

Power arguments

06.33.21.0037.01

fsin(bx/_i/);(aﬁ) dz= %(cos[zz;][c(x/? a+ %]_c[% —aﬁ))_

zonso V2 cfa vz + ({7 a+ ) - -ave | > )

an 2a%n

Involving cos and power

Linear arguments

06.33.21.0038.01
f Zlcosbz) Claz)dz==
ia &

20 2 Ak DR (k22K n2a™ b™K) (27 (ib2 " T4k +a+1,ib2) - 7 (-ib2 * T@k+a +1, —ib2))
k=0 + !
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06.33.21.0039.01

fz” cosbz Cazdz=

Np -1 i n a-2m-2pm m s 1
iCaz ((-1)"T(n+1,ibz-T(n+1, —ibz)—an!|e 2¢= Z R (—1)‘“227 (=i b)™ K gz (2m-D
m=0 m! k=0

¢

i(rza? + b)z]2

aZ

—k-1)

k 2 . 2a8n

(i(nza2+b))k+l[_ (m)r[k+1 i(ﬂza2+b)2] »

By )
mo i(b—a2r2)] ) k+1 i(b—a?
Zz"; (_’ib)m—kﬂé(k—Zrml) (i(b_azﬂ_z))ml u (m)r + | i n2) )
k=0 a? k 2 28%n

i n (=pm a-2m-2pm

_ M k-3 1
(_l)n e 28x Z (_1)m227 (i b)m—k 72 (k-2m-1)

1
2 (k-
[ u'(b—aznz)z]Z( !

m=0 m! k=0 a?
k+1 i(b-an2)] 2 mo
(i (a27r2— b))k+1(t:)r[ + - ( ) ]—eazﬂ 22%3 7 b)m—kﬂ_%(k—Zm—l)
2 28w P
( 2 b)z %(7‘(71) ( 2 b)Z
i(mza®+ k+1 i(rza?+
itz o) | ———| (V)= finen
a® k 2 2a%n

06.33.21.0040.01

fzcosbe) Clagdz== b—lz 2:2” [COS[ZZjﬂ](n[C[% —az)— C[% +az)] a+ bz[ i +az]—€[% —az)))+
ool ol o o)

bsin(bz)sin(% aznzz)

C(a2 (cosb2) +bzsin(bz) -

an

06.33.21.0041.01
fzz cosbz) C@az)dz=

1

1
s 2[27r20(az)(2bzcos(bz)+(b222—2)sin(bz))a4—2bn(2003(bz)+bzsin(bz))sin(iaznzz)a3—2b3cos(bz)
2a*b’

1 b? b b b b
cos(—aznzz)a+cos{ )[azbzn(c[—+az]+c(——az]]—(b4—2a47r2)[ —+az)+ ——az]]]+
2 2a%n an an an an

(a[s[aia) aia]]b(bZa)[c[aia]c[aia)))s[ZZ]]
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06.33.21.0042.01

fz3 cosbz) C@az)dz=

1
[27r3 Ca?) (3(b*Z -2)cosbz) + bz(b* Z - 6)sin(b2) a® + 2b37rcos(— aznzz) (sin(b2) - bzcos(b2)a® -
2ab bt 3 2

1
2b(3br?zcosbz) a* +(-6n°a* + b* n* Z &’ + b4)sjn(bz))sin(§ aznzz)a+

b b b2 b2
(S{—+az]—’i{——az))[6nssin[ ]a6+b2(b4—3a4n2)cos[ ]]+
an an 28 2an

b b? b?
C{——az)[bz(b4—3a4zr2)s'n[—]—6a6n3cos{ )]+
arn 2a%rn 2a%n

b b? b?
C[—+az) 6a° 3 co - b? (b* - 3a*7?) sin
arn 282 2a2n

06.33.21.0043.01

fZ"l cosbZ)C@azdz=

1 1
w3 @kra=d) 15 (2k-a=D) ) 2kra-1 g4k (_; K

@

2i(a*#) 2

4a

(\/ L7 (i@ 2)" r((Hl +k, —%rlazﬂ'zz)—

2

Z 2k +a)k!

k=0

! 2kia-3) ﬂ% (~2k-a-1)

@ a+1 1 x 27 Z2kra=1 g-4k (j gk
_ia2A) a2 r( +k,—ia27r22)J+
( ) 2 2 ;0 2K+ a)k!

(\/ —ia 2 (iazzz)“%r(wlw,—%zﬁaznzz)—(—n'a%z)k*%\/@r(a;+k, %iazﬂzz)) +

2

az'C@a ((—n‘bzz)’% r(g 0, —ib22)+ (ibzz)’% r(% 0, ibzz))

06.33.21.0044.01

1 2b
fzcos(bzz)(:(az)dz: 7&‘712) (a2 -2b)|avr Y ra®+2b /a2+7 z|-2(na®+2b)Caz sinbZ)|-

4b(4b? -

2b
avVr V2b-a’r (na?+2b) ,——az z
T
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06.33.21.0045.01

1
ffcos(bzz)C(az)de:: —|2aiv2n |-
32p?

(i (@2 - 2b))** (=i (ra2+2b))*
(azyr—Sb)erfi[ Hb—%iazn z] (na2+3b)erfi[ l%rﬁna2+bi z]
- +
(—i (2 —21))** (i (ra® +2b))**
16abz 1 1
: - H inl _ A2 2 _ 12
16C(a2) (bsin(bZ) Z + cos(b 7)) I (nsn(bzz)sm(za nzz)a +2bcos(b22)cos(2a nzz))

Power arguments

06.33.21.0046.01

fcos(bx/?)C(a\/?)dZ:%[_co{ b2 ) \/?a+£)—co{ b2 ]s{i—a«/?]Jr

vz 2a%n an 282 an
C[\/?a+ai]sin(2bz ]+C(ai—a\/?]sin[2bz ]+2€(a\/?)sin(b\/?))
T acm T am

Involving exponential function and trigonometric functions

Involving exp and sin

06.33.21.0047.01

febzsin(cz) Cazdz=

1( 1 ik b+ci e ( (b4 i(rza? + ) b+i(rza?+c) b+ci

—_ 22 — —7 2 —7 —7 —7 —
e ?2r C uaz]+e ar |C i u{ zaz]

4\{b+ci anr anr an an

1 ik c+bi c+bi o2 ¢ h_jc b-ic
e 2@x |iC +az|+ +az|+e @ |C +aiz|-i +aiz||[+
b-ic an an an an

4€°Z2C(az) (bsin(cz) - ccos(C2)
b? + 2

(azn—3b)erfi[ | Lian-ib z] (na2+3b)erfi[ [-Lira+b(-i) z)
+ +
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06.33.21.0048.01

febzz sin(cZ)Caz dz=

a> 1k2—2k 2ka4k
EZ ( (4)k+ DY (b-i0 " I(2k+1, ~(b-i0)Z) - (b+ci) ' I(2k+1, —~(b+ci)A))
k=0

Involving exp and cos

06.33.21.0049.01

febz cos(c2) C(az)dz=

1( 1 i ( picy i ( (b4 i(rza? + ) b+i(rza?+c) b+ci
— e 2@n C( —iaz|-e ¥~ |C —i +n‘€{ —u‘az] -
4lib-c an an an an

1 _itmio? c+bi c+bi iiof b-ic b-ic
e 2@x |iC +az|+ +az|+e @ |C +aiz|-i +aiz||[+
c+bi an an an an
4¢P2C(az) (bcos(c2) + csin(c2)
b? + ¢2

06.33.21.0050.01

febzz cofcZ)C@az dz=

( 1)k2 2k 2k a4k
Y ((b-i0) P T(2k+ 1, ~(b—i 0 Z) + (b+ci) P T(2k+ 1, (b + ci) 2))
4 4k+D2K!

Involving power, exponential and trigonometric functions

Involving power, exp and sin

06.33.21.0051.01
jazt & (_1)k 2—2kﬂ.2k a4k

fz“‘l ePZsin(cz) C(az) dz== Z
2 & 4k+1)2K)!

-4k-1 -4k-1

T4k+a+1, —-(b-ic)2) - (~b—ic)2 ™ (b +Ci)

((ic-)2 ™ (b-ic) T(4k+a+1, —(b+ci)2)
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06.33.21.0052.01

-n-1

fz“ebzsin(cz)C(az)d’z::g C(az)((—b—zzc)‘”‘lr(n+1, —-(b+ci2-(ic-b) " I(n+1,icz-b2)+

N (~(b—ic)" S = L
an! (ﬁc—b)’”’lziv —(—n'a Z 7 (—(b—ic)™ ka2 zm_l)((b—iC)—iazﬂZ)k+l
m=0 m:

a? k 2 282n

. 5 2y ke . Y
[z(nza +(b—EC)l) ] (m) [k+1 l(ﬂ'za2+(b—lC)l) ]
r _

i (b— 10)2 m k-3

(82" e e = 327 (~(b-ic)™*nz 2 te2m- (inza®+(b-i0)"

+1

k=0
o\ (k) )
i(inza?+({0-io) | ° m\ (k+1 i(inza®+(b-ic)
r , _
a? ( k) 2 2aln
N (—=(b+ci)™ '<b+°l>2 M
(—b—ic)’”’lzi —(-idd) Z 27 (~(b+cin™ 3 k2m-)

!
m=0 m

1
—= (k+
o, e i(nza2+(b+ci)i)2 2 my [k+1 i(ﬂza2+(b+c/z')i)2
((b+Cu)—za 712) ( )F

N———

a? k 2 2a2n
e l(b+Cl) m k-3 o 1 "
(@) e Zzz (~(b+ci)™* r2 2 ™ (inza +(b+w))
k=0

, ) —%(k+l)
[i(iﬂza +(b+ci) ]

a2

my [(k+1 i(inza®+(b+ci)
( )r , /neN
k 2 2a2n
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06.33.21.0053.01

fZeszin(cz) Cazdz=

1 1

4am | (2 + 2

5 _ito-ic? ) c+bi c+bi
(b+ci)e 225 (nal+(b-ic)i)|iC +az|+ +az||+

(2in((b+ci)z e 9%(bz—icz-1) - (b-ic) ™I (bz+ciz-1)C@z a®+

an an
, e , b+ci b+ci
(b-i0)e 2#n (Ma2+(b+ci))(ic[ +aiz)+5( +aiz]]—
anr an
i(b-i 02 b-ic b-ic _i(b+ci)2
e 2x (b+Ci)2(i(b—iC)2—a27r)(C( +aiz]—u‘5( +au’z]]+(b—ic)ze 282x
an an
b+ ci b+ci 4aebz(ccos(cz)—bsin(cz))sjn(% aznzz)
((b+ci)2—ia2n)(ric[ —u‘az]—s{ —iaz]] +
ar an B+ 2
06.33.21.0054.01
fzz e’?sin(cz Caz dz==

i(brci)?

[2«3“”“')2;12 (b+ciz(bz+ciz-2)+2)C@za+e 2@« (272a' —i(b+cij’na’ - (b+ci)’)

L
4atn? [(b+ci)3

b+ci b+ci _itwei?
i C +aiz|+ +aiz||+e 22

arnm an

b+ci b+ci
(—2n2a4—ﬂ(b+ci)27ra2+(b+cﬂ)4)[ic[ —ﬂaz]—s{ —iaz)]]—
an an

2a¢bren? 1 1
[n(bz+ ciz— 2)sin(— aznzz)a2+(b+ci)2cos(— aznzz))—
(b+ci) 2 2
1 )
- [Ze(b“c)znz (2 -c?Z+2ciz+2b(-icz-1)z+2)C@za’ -
(b-ic)

1 1
2(b—z'c)e(b’”)z(n(bz—u‘cz—Z)sin(E a27r22)a2+(b—z'c)2 COS(E aznzz))a+

_itorie? ) . —inza?+b-ic —inza?+b-ic
e 2@n (-2r%a'—i(b-ic) ma®+(b-ic)")|iC - +

i(b-ic? 5 4 b-ic b-ic
e 2 (2n°a'—i(b-ic)ma®—(b—ic) )[ic[ +aifz)+9{ +aiz]]
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06.33.21.0055.01

fz3 ePZsin(cz) C(az) dz=
i 1, 1 _‘(b,ic)z (bfic)(2n2a2+c+bx]
e 2 E? e 2@r la(b—ic)e 28« (—Biﬂza"—i(b—ic)2ﬂ222a4+3(c+bi)n22a4—
48’ (b-ic?

(b-ic’nzal+(b-icfna+(b-i0)i+e*
(6Iiﬂ2a4—3i(b—u’c)ﬂ2Za4—(b—ic)3n2a2+(b—rlc)2ﬂ(a2¢n22+1)a2+(b_l.c)4(_l.)))+
(b—xc)(2n2a2+c+b[)

1. L
e2' %77 [2e 28%x (b-ic)z(b-ic)z(bz-icz-3)+6)-6)Caza’ +

nza?+c+bi nza+c+bi
(6r°a®+3(b-iclinat+(b-i0)° (i) [C[—]—is{—)]+

an an
ibic? b-ic b-ic
e #r (-6ir*a®-3(b-icrat+(b-ic)’) C( vaiz|-i +ar£z)) -
anm anm
1 J(b»fci)z i(btci)? r2(bici)
e 2&r [a(b+ci)e 282z (—6iﬂ2a4—i(b+ci)2ﬂ222a4+3(b+ci)u‘nzza4—
(b+ci)

(b+ciyrnza®+(b+ciral+b+ci)i+

¥ 7 (Binat +3(c-ib)rPzat — (b+cinzal + (b+cin(@inZ + 1)@+ (b+ci)’ (—i)))+

1. i(bci)? (beci)
@2”‘2”22(2@ 2n 2 ((b+ci)z((b+ci)z(bz+ciz—3)+6)—6)Caz a’ +

ib-c ib-c
(67° ®+3Mm+ciirat+(b+ci) (1)) [C[ +az]—is( +az))+
an an

ib+ch? ) . b+ci b+ci
e #r (-6ir*a®-3(b+ci) n2a4+(b+c;1))(c( +a¢z]—:15{ +aiz))

arn arn

06.33.21.0056.01

fz‘"l &P? sin(cZ)Cag dz==

a

1 _e e
2 iz“C(az)((—(b—z‘c)zz) zr(g, 0, —(b—ic)zz)—(—(b+ci)22) 2r(z,o, —(b+ci)22))—

@ 1 1

2(@*Z) 2 | =, 2@k 13 (F2koemD) 2kra-1 g4k _j gk « (a+1 1

(&) > (\/ —id (iazzz)k+21"(—+k,——ia27r22)—
a e 2k +a)k! 2 2

1 1
= (2k+a-3) _=(-2k-a-1 1 .
22( ta )m( @ )szm 1 4k(b+ca)k

(_,«;azzz)k+%mr(a+l+k’ %iazﬂzz)]—i

2 e @k +a)k!

(\/ L7 (i@ 2)7 r(a;l +k, -;iaznzz)-(-u‘azzz)k*%\/uﬁaTzZr[a;l +k, ;iaznzz))
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06.33.21.0057.01

fZebzz

sin(cZ)Caz dz==

1 i

avan z

i

i

(b—ic)y (~ina2-2b+2ci) 2

i

1—1i) c{ el

(b+ci)yi(ra®—2c+2bi) 2

i(ra?+2c+2bi) 2

Vor

) (1-i)C

+

(b—i0)y i(ra®+2c+2bi) 2

(1-i) —(b+(c—322—"] »‘] 2

s

(b+ci)\/—(2b+u'(7ra2+20))z2

(1-0) —(b+($+c] s] b

23

1-9C

(b—ic)\i(ra2+2c+2bi) 2

—-1)C|

1-i).| —(b+% i(a2n-2 c)) 2

vr

(b+ci)y/ —(2b+i(ra?+2c) 2

A+i) S{(H) i(a2+20+2bi) 2
v 2r

] A+

(b—i0)y/ (~ira2-2b+2ci) 2

(1-i) —(b+[c—a27”) s) 2

Vi

1+4)

(b+ci)yi(ra2—2c+2bi) 2

(1-i) —[b+($+c] s') 2

Vi

(b-ic)yi(ra2 +2c+2bi)2

A-i) || ~(b+3 i (@ 7-20)) 2

Vi

A+

+

(b+ci)yi(ra2—2c+2bi) 2

8¢°7 C(a2) (bsin(cZ) - ccos(cZ))

(b—i0)y (~ira2-2b+2ci)Z

Involving power, exp and cos
06.33.21.0058.01

fz‘”l ePZcos(c2) C(az) dz=

Y

k=0
—4k-1

(b+cy™ ((-b-ic)D™

IFdk+a+1,-(b+ci)z)+(b-ic)

b? + 2

( 1)k2 2k7'(2ka4k

(4k+1)(2Kk)!

—4k-1

(b+ci)y —(2b+i(ra?+2c) 2

(ic-0)2"T@k+a+1, -(b-ic)2)
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06.33.21.0059.01

N (~(b-ic)™"

an!|Gc- b)’”’lz

m=0

- —(—n'a

a2

1
. 5 a2z
[z(nza +(b—EC)l) ]

i (b— 10)2 m k-3

k=0

[i(inza2+(b—ic))2] 2

a2

N (=(b+ci)”
(—b—ic)’”’lzi(( '”)) —(-ia)™
m!

m=0

i (b—l C)2

(k+1)

(i)r

(0

(82" e e = 327 (~(b-ic)™*nz 2 te2m- (inza®+(b-i0)"

1
fz“ 2*Zcos(c2) Caz) dz== 5 C@z(-rn+1icz-bzc-b " —(-b—icy" ' T(n+1, ~(b+ci)2) +

m 3

k+l i(rza®+b-ic)i)
2 2a2n

+1

k+1 i(inza+(b-io)
+
2 2a2n

:(b+c:)2 m s

1
= . = (k-2m-1
z: > (b+Cn))"Fk7r2( m-1)

12
((b+ci)—ia2nz)k+l[ (

i (b+cz) m

(iaz)_rme 222 sz;( (b+ci)™ r2 2 2'TH)( nza +(b+Cl))

k=0

a2

[i(inza2+(b+ci))2] 2

a2

ke

™r
[k

k

. . a2y ke ' , 2
nZa +(b+Cl)E) ] (m) [k+1 l(ﬂza +(b+c:z)u)
r

2 28%n

+1

) k+1 i(inza+(b+ci)
2 2a2n

] /ineN

1
Z 27 (=(b—ic)™ K gz k2mD (b-ic-ia’n z)k+1

N———
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06.33.21.0060.01

fZechos(cz)C(az)dz:
1 1 ) ) l i(b+ci)2
- —2e(b+“)zn(bz+ciz—l)C(az)a2+2(b+(:rl)e<b+°’)zsin(— azﬂzz)a+e 2a2x (u’na2+(b+ci)2)
4827 (b +ci)? 2
b+ci b+ci _itoren? ) b+ci b+ci
C +aiz|-i +aiz||+e 2@ ((b+ci)-ian)|C —iaz|+i —iazl|||+
an an an an
1 J‘(h-ic)z

. ) 1
—2e092 1 (hz—jicz-1)C@az)a®+2(b-ic) e(b“c)zsin(a aznzz)a+e 2ax ((b—n'c)2 -ian)

(b—ic)?

b-i(rza®+c) c+bi ioric? o (b-ic b-ic
C —S{ +az] +e 2@ (iral+(b-ic) )(C( +au’z]—i€[ +aiz])
an an an an

06.33.21.0061.01

I T B
fzzebzcos(cz)(:(az)dz:: e 2 e 28z
8a*n? (b-ic’®
(b—xc)(2n2a2+c+bi)
[Za(b—ic)e 20x u’(—(b—u‘c)nzaz+2na2+(b—zzc)2¢+e‘32”2((b—zrc)nzaz—2na2+(b—n'c)2i))+

(b-ic) [Zn za2+c+b:)

1. - @7
202 %"% [2e 2a%x 7 (b-ic)z(bz—icz-2)+2)C@za*+
nza?+c+bi nza?+c+bi
(—27r2a4—i(b—ic)zﬂa2+(b—ic)4)[C[ ]—iS{ ]]+
an an

i(b-i0? b-ic b-ic 1 _ibrei?
e @ (2ﬂ2a4—i(b—u'c)2ﬂa2—(b—ic)A)(iC[ +aiz]+€{ +aiz]) + e 2ax
an an (b+ci)’

i(b+ci)? .
+z(b+ci) .
[2a(b+ci)e 2dx n’(—(b+Ci)nzaz+27ra2+(b+ci)2i+e‘az”zz ((b+ciynza® - 278+ (b+ci) i)) +

i(brci)?

L b+ci)
2e2 az”zz[ze 2n 72 ((b+ci)z(bz+ciz—2)+2)Caz)a* +

ib-c ib-c
(—27r2a4—u'(b+ci)2na2+(b+ci)4)[C( +az]—n'i{ +az]]+
an an

i (b+ci)? 2 4 b+Ci b+Cﬂ.
e #r (2n%a—i(b+ci) yraz—(b+ci))[rlc[ +aiz]+5( +aiz])

arn arm
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06.33.21.0062.01

fz3 ePZcos(cz) Caz)dz=
1 1, Zz 1 _‘(b,ic)z (bfic)(2n2a2+c+bx]
e 2t %" e 2@r la(b—ic)e 28« (—Biﬂza"—i(b—ic)2ﬂ222a4+3(c+bi)n22a4—
487 (b-ic?

(b-ic’nzal+(b-icfna+(b-i0)i+e*
(6Iiﬂ2a4—3i(b—u’c)ﬂ2Za4—(b—ic)3n2a2+(b—rlc)2ﬂ(a2¢n22+1)a2+(b_l.c)4(_l.)))+
(b—xc)(2n2a2+c+b[)

1. L
e2' %77 [2e 28%x (b-ic)z(b-ic)z(bz-icz-3)+6)-6)Caza’ +

nza?+c+bi nza+c+bi
(6r°a®+3(b-iclinat+(b-i0)° (i) [C[—]—is{—)]+

an an
ibic? b-ic b-ic
e #r (-6ir*a®-3(b-icrat+(b-ic)’) C( vaiz|-i +ar£z)) +
anm anm
1 J(b»fci)z i(btci)? r2(bici)
e 2&r [a(b+ci)e 282z (—6iﬂ2a4—i(b+ci)2ﬂ222a4+3(b+ci)u‘nzza4—
(b+ci)

(b+ciyrnza®+(b+ciral+b+ci)i+

¥ 7 (Binat +3(c-ib)rPzat — (b+cinzal + (b+cin(@inZ + 1)@+ (b+ci)’ (—i)))+

1. i(bci)? (beci)
@2”‘2”22(2@ 2n 2 ((b+ci)z((b+ci)z(bz+ciz—3)+6)—6)Caz a’ +

ib-c ib-c
(67° ®+3Mm+ciirat+(b+ci) (1)) [C[ +az]—is( +az))+
an an

ib+ch? ) . b+ci b+ci
e #r (-6ir*a®-3(b+ci) n2a4+(b+c;1))(c( +a¢z]—:15{ +aiz))

arn arn

06.33.21.0063.01

fz"‘l &P? cos(cZ)Cazdz=

a

1 _e _e
2 Z"C(az)((—(b+ci)zz) 2r(z,o, —(b+ci)zz)+(—(b—afc)zz) zr(g,o, —(b—ic)zz))+

e 1 1

2i(at2) 7 [ &, 22 @ g (O 22k grak g i ¢ (a+l 1

(&) > (\/—u'az (u‘azzz)k+21"(—+k,——ia27r22)—
a |& 2k+a)k! 2 2

1 1
23 (2k+a=3) 72 (-2k-a-1) 7-2k+a-1 5-4k (b—i c)k

Ci?) s i 2 r(a+1 +k, %iazﬂzz))+i

2 e @k +a)k!

(\/ L7 (i@ 2)7 r(a;l +k, -;iaznzz)-(-u‘azzz)k*%\/uﬁaTzZr[a;l +k, ;iaznzz))
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06.33.21.0064.01

fz«ebzz cos(cZ)Cazdz= 2 F ) ks C(az) (bcos(c?)+csin(c?)) -
1 i+ (£ + )2 i o[£+ 932
ga\/7z bl[1+i)C +(1-4) —1/

(1-i)yi(ra2+2c+2bi)2
V2r

59

(1—i)\/—(b+(%+c)i)22 (1—i)\/—(b+(%+c)i)zz
c-i||a+pc +(1-i) —1/
Vr Vr

4

1-i)i(ra?+2c+2bi)2
1-9
V2r

+

Rk

(1-i)yi(ra2+2c+2bi) 2
1-9)
Vor

(1+i)C[

-1

(1-ii(ra®+2c+2bi) 2
V2n

+]1-(1+9)C

+1

(1—i)\/—(b+(c—a27”)i)22 (1—i)\/—(b+(c—a27”)i)zz

bl[(1+i)C +(1-4) —1/
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- (1—Ii)\/—(b+§i’(a2ﬂ—20))22 _1/[\/_(b+gi(a2ﬂ_2(:))zz]_

(1—12)\/—(b+(c—**27”)12)22 (1—i)\/—(b+(c—a%”)i)22
iclla+ic +(1-i) —1/
Ve Vi

(b))

(1—12)\/—(b+ yi(@r-20)7

(1-i) = +1/[\/—(b+%a’(a27r—20))22]

(1-&)\/—(b+ %i(azzr—Zc))zz
+|-A+)C -

Vr

Involving hyperbolic functions

Involving sinh

06.33.21.0065.01
1 ? ib
fs'nh(bz) Clazgdz= % 2 cosh(bz) C(az) - co! C[—+az)+

2a%n

b? (ib ] S(ib ] ( b? S{u‘b b2
co Cl—-az|+§— +az|sin - — -—az|sn
2a2n an anr 28 an ) 2a8nw

06.33.21.0066.01

a & (~Dk22k g2k gtk p2K((2k+ 1, —b ) + T2k + 1, b2
4bio (4k+1)(2k)!
Involving cosh

06.33.21.0067.01

i [ S[ b? ] ib
fcosh(bz) Cazydz==—|co {—+az]+
2b 2a%n an

b? ib ib b? ib b?
co! G(——az]+C(—+az]sin +C[——az)sin —-2iC(az)sinh(b2)
2a%n anr an 28 an 2a8n
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06.33.21.0068.01

a = (_l)k2—2kﬂ2ka4kb—2k r2k+l,—b22 —r2k+1,b22
fcosh(bzz) C@zgdz=—> (( )-1( )
k=0 (4k+1)2Kk!

Involving hyperbolic functions and a power function

Involving sinh and power

06.33.21.0069.01

azZ ™ (—l)k2_2kﬂ2ka4kb_4k
fz‘”lsinh(bz) Cazdz= _Z
2b

S (ak+ D 2K)!

06.33.21.0070.01

1
fz” sinh(b2) C(az) dz== -3 p—-1

(b T@k+a+1,b2+(-b2) " T@dk+a+1, -b2)

m-1 5—2m-2 m-1  ip? ( b—a2 )2 —%(k+1)
no2™tar (b d Mmoo wi| i(ib-a‘nz ol
ian![(-1" E e2@r E 202m D gk o T (u’yrza2+b)
m=0 m! k=0 a

m k+1 ﬂ'<ib_a27rz)2 N L k-2m-1) mk &L k+1
(k)r S - —(-D"e 32"222 (™ 1z (b-ia’n2)

2an k=0

a2 k 2 2a2 ps =0 m!

—é (k+1)

' by L2 -3 ks , by a2
z(nza +bn) m k+1 E(nza +bu) n_2m-1g-2m-2; )M z-m-1
_ ( )F +Z

e2

i(nza?+ bu’)2

ib?

N + (nza? +bi)
D" ZZ% b2 ok (ia®nz- b)k+1 [_ u]
k=0 a

1

_ix moy 2 mel kel kil i(ib—azﬂZ)z i m k+1

im0 E T fho
— a2 k 2

i(ib-a?r2)’

-C@z(-1)"I'n+1,-bzy+T'(n+1,b2)|/;neN
2a%n

06.33.21.0071.01

1
fzsinh(bz) Cazdz==- (—ZnC(az) (bzcosh(bz) - sinh(b2) a2 + 2bcosh(bz)sin(— azzrzz)a+
282 2
b? ib ib ib ib
ico [n[@{—+az)+ ——az]]az—bzc(—+az]—b20[——az]]+
2a%n an ar an arn

ib ib ib ib b?
u‘[nc(— +az] a2 +7TC[— —az) a2+ b? [S[— +az)+ — —az]]]sin
an ar an an

2a%n

HiES

28%n

kg
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06.33.21.0072.01
fzz sinh(b2) C(az) dz==

1 1
ﬁ[ZnZC(az)((bzzz+2)cosh(bz)—2bzsinh(bz))a4—2b7rsn( a nzz)(bzcosh(bz) 2sinh(b2) a® -
2a*b’n

1 b? ib ib
2b3cos(—a2n22)sjnh(bz)a+co{ ][azn(g[——az] —+az)]b2+ 2)C[—+az]]—
2 2anw an an
ib ib ib
(a ban( +az] (b4—2a4n2)[9{——az)— —+az [ ]
arn an ar 2a8n

ib b? b2
C[——az) a2 b?rsin - (b*-2a*n?)co
an 282 28%n

06.33.21.0073.01

i

2a8b* n®

fz3 sinh(b2z) C(az) dz==
1
[‘2M3 C(az) (bz(b®Z + 6) cosh(b 2) — 3(b* Z + 2) sinh(b 2)) a® + 2 b° n’ncos(g aznzz) (bzsinh(b2) — cosh(b2)) a® —

1
Zibsin(iaznzz)(Sbnzzsinh(bz)a4+( 67 a* - b’ n® Z a' + b*) cosh(b2)) a+

ib b? b2
C[—+az) —67°sin a® - b? (b* - 3a* 7% co +

an 282 2a2n

ib b? b?
C[——az)[—6n3sin[ ]ae—bz(b4—3a47r2)co{ ]]—

an 28 2a2n

ib ib b2 b?
[S{—+az}+€{——az)) 6a° 7 co -b?(b*-3a'7%)sin

an an 2aln 2a8n

06.33.21.0074.01

fzﬂ-l sinh(bZ)Caz) dz= 4—1a az' C@az) ((—bzz)’% r(% 0, —bzz) - (bzz)’% r(; 0, bf)) -

o= 22 ; @kra=d ’( Zkoa=l) - 2kra-1 g-ak () e (a+1 1
2i(a*Z) 2 Z (\/ —ia?? (u’azzz)k+2 F(T+k —Eua nzz)

o 2k+a)k!

1 1
05 @kra=3) 2 (-2k-a=1) 2ksa-1 g-4k pk

i) iz i 7)) ki

2k+a)k!

Voia? (i22)r ok Ziataz (@A) @2 T ok iaaz
2 2 2

2
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06.33.21.0075.01

1
fzsinh(bzz) C@azdz=————/|2(r*a*+4b?) cosh(bZ) C(az) -
4(br?a* +4b°)

2bi 2ib
aVvr |(@®r-2ib)y na®+2bi C /a2+—u z|+V a?x-2ib (ra®+2bi)C /az—L z
T Ve

06.33.21.0076.01

4‘/7(”a2+3bi)5{‘/a2+2—“ 2] 4«/7(a2n—3ib)5[,/a2_ﬂ z]
. s n b
fz33inh(b22)C(az)dz== ! al- + i
16b° (ra?+2bi)"* (@@ -2ib)"* 2
Vifra2+2bi)Z2 [ -(ira+2b)2 J(2b-ia?n)Z (ina?+2b)2 82
Vorn + + - +
(ra®+2bi)’ (27 -2ib)’ (ra?+2bif’  (iza?+2b)° | niat+ab?

1 1
[Jr cosh(b ) sin(g &n 22) a2+2 bcos(; a&n 22) sinh(b 22)) -8iC(a2) (b7 cosh(bZ) - sinh(b 2))

Involving cosh and power

06.33.21.0077.01
a & (_1)k2—2kﬂ.2ka4kb—4k _ ~
fz“‘lcosh(bz)C(az)dz: EZ Y (2 (-b2"T(@k+a+1,-b2) -2 (b2 " T(4k+a+1, b2)
- (4k+1)(2k)!
k=0
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06.33.21.0078.01

fz” cosh(bz) C(az)dz=

1 2 n a—2m—2(l-b)m
Eb‘"‘l C@2 ((-1)"I'(n+1, bz -T'(n+1,b2)+ain!|e2x Z

m=0

u ks Kk 1(k—2r’rk1)
(—1)m22 2 b™ 2

|
m! =0

1
S (kD)

K 2’ 2a%n

(i (rza? +bi)"" [_

rl(nza2+bn')2]

a2

my | k+1 z‘(nza2+bn')2 _if?
R

k-1)

m k3 l(k,g m-1) k+1
222 b™ K 72 (i(ib—aznz))
k=0

[ﬂ-u-b_aznzf]z“

(m) k+1 i(ib—azﬂZ)z
I , -
al k 2 28w

(k1)
[ L'(E'b—azﬂz)z]z

a2

i n (_1)m a72 m-2 @ b)m

(~1)" e2%x Z

m=0

P K _Lk-2m1
(D" 27 (b p Y

!
m! k=0

k+1 (M k+1 i(ib—aznz)z _i m e Lkezmet
(i(@2xz-ib)) ( )r - —e @ Y127 (™ z D

k 2 28w k=0
Lkt
o[ # (282 +bi) 3 my [k+1 i(rza?+bi)’
(-i(rz& +bi)) | ——— ( )r , fineN
a? k 2 2a%n

06.33.21.0079.01

f zcosh(bz)C(az)dz=
1 1 ib b2 b2 ib b2 b2
- —C[—+az) 7CO a% +b%sin +C[——az] 7Co a2 +b%sin +
b?|2a2x an 2a2n 28w an 28w 2a2n
ib ib b? P
[S{——az)— —+az]] b? co —a’nsin +
an an 28 2a%n

bsin(gaznzZ)s'nh(bz)

+ C(a2) (cosh(b z) — bzsinh(b 2))

arn
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06.33.21.0080.01

fzz cosh(b2) C(az) dz= [—Zinz C(a?)((b?Z +2)sinh(b2) - 2bzcosh(bz)) a* +

2a* b3 72

1 1
2bn'7rsin[§ azzrzz) (bzsinh(bz) — 2 cosh(b2)) a° + 2b3u‘cos(5 azzrzz) cosh(bz)a+
b? ib i b i b ib
cos{ ](—azﬂ'(C{l— + az) + C{E— - az]] b® - (b* - 2a" 7°) [S[L + az) + S{l— - az)]] -
2a%n an an an an
b b i b i b b2
((b4—2a47r2)(C(l—+az]+C[l——azD—a2b2n[ l—+az]+§{l——az)])sin[ ]]
an an an an 2a%n

06.33.21.0081.01

f Zcosh(bz) C(az)dz=

1
— 3[27r‘°’C(az)(bz(b222+6)sinh(bz)—3(b222+2)cosh(bz))r:16—2b37rcos(§azfrzz](bzcosh(bz)—sinh(bz))a3—
2a°b*r

1
2bsin[£ aznzz) ((67%a* + b?n* 7 a* - b*) sinh(b2) - 3a* ba® zcosh(b 2)) a+

ib b? b?
C[——az)[bz(b“—Ba“;rz)sjn[ ]—68.6713005{ )]+

an 2a%n 2a%n

ib ib b2 b?
(S{—+az]—s[——az)) —67%sin a®-b?(b*-3a" 7% co +

an an 28 2a%n

ib b2 b?
C[—+az)[6a67r3cos{ ]—b2 (b4—3a4zr2)sin[ )]]
an 2a2n 2an

06.33.21.0082.01

fz‘”l cosh(bZ) C(az) dz==

1 1
o | = 9z @k+a=d) o (2k-a-1) 2ksa-1 g-4k gk

4i 2i(a*2) 2 |)

a o 2k+a)k!

(m(iazzz)mg F(%H+k, —%iazﬂzz)—

1 1
@ a+1 1 © 27 (2k+a-3) ﬂE(—Zk—a—l) 72k+a-1 a_4k(—b)k
_ia )2 ia22 r( +k,—ia27r22))+
( ) 2 2 ; 2k+a)k!

(\/ i 2 (iazzz)k+%r(aT+l+k,—%iaznzz)—(—zfazzz)”%@r[azlm, %iazﬂzz)) +

az* C@az) ((bzz)_% r(g 0, bzz) + (—bzz)_% r[g 0, —bzz))
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06.33.21.0083.01

1
fzcosh(bzz)C(az)dz: ——|aVr V2ib-ax (2b-ia’n)

4(bn?a*+4b°)

2bi
(ira®+2b)lavr Yra®+2bi S 24 7 +2(2b-ia®x) C@z sinh(b2)
n
06.33.21.0084.01
(zra2+3bi)erfi[ / %iazn—b z] (—7ra2+3u‘b)erfi[ f %ina2+b z]
1
fz%osh(bzz)C(az)dz::—— 2aivV2rn |- + +
32p (ia2x—2b)" (ina2+2p)"
(a27r—3n'b)erfi[ [-tina®-b z] (na2+3m)erfi[ [b-liax z]
+ +
(—ima?-2b)" (2b-ia2n)™

16abz 1 1
(n sm(5 @ 2)sih(b ) 2 + 2 bcos(E o 12) osb 7)) + 16 Ca) (cosh(h2) - b2 sioh(b )

n2at+4b?

Involving exponential function and hyperbolic functions

Involving exp and sinh

06.33.21.0085.01

f@bzsinh(cz) Cazdz=

1 1 _itoro? —inza+b+c i0s? inza2+b+c
“d+d)| —|@-2pe®92Cazn -1-ije 2@ [iQ— |+ @5 |-iCl——— |-
8 b+c an an

inza?+b+c —inza?+b+c 1 _ibo?
- - 2-2i)e®92Caz - L+i)e 22x
an an b-c

—inza?+b-c ibe? ( (irza?+b-c inza?+b-c —inza?+b-c
od——— "|-e# |C —i i ———
an an an an

06.33.21.0086.01

a> (_1)k272kﬂ.2ka4k
febzz sinh(cZ)C@z dz= —Z— (b+092'r(2k+1, ~(b+0A) - (b-0 2 'I(2k+1, ~(b-0 7))
45 (dk+D(2K)!
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Involving exp and cosh
06.33.21.0087.01
f ePZcosh(cz) Caz dz=
1 1 i o (irza?+b-c —inza?+b-c
—A+)|—|2-2)e®9%2Caz) - (1+i)e 24r |—¢ @ C +C +
8 b-c anr an
10o? (irza?+b-c —inza?+b-c 1 itoro?
i|le @x + + (2-2i)e®92Caz) - (1+i)e 2:x
an anm b+c
w00 irza?+b+c —irza?+b+c 0o (irza+b+c —irza®+b+c
—e @7 C +C +ile @ +
an an an an
06.33.21.0088.01
2 ( 1)k 272|< 7'[2k a4k okt okt
f *Z cosh(cZ) Can dz= Z ————————(b+0™ T(2k+ 1, -(b+0Z)+(b-0) " T(2k+1, -(b-0) 7))
45 (Ak+1)(2K!

Involving power, exponential and hyperbolic functions

Involving power, exp and sinh

06.33.21.0089.01
azt & 1)k2—2k 2ka4k
fz“‘l ePZsinh(cz) Caz) dz= — Z
2 4k+1)(2k)!

k=0

(e (b+o) !

rdk+ae+1, -(b+0)2-(-b+0c)27™*

4k-1

(b-0 " " T@k+a+1,-(b-c)2)
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06.33.21.0090.01

1
fz“ 2*Zsinh(c2) Caz dz== 5 C@z(c-b ™ rn+1, -b-092-(-b-0™"'Irn+1,-bz-c2)+

no1 _ _i(b+c)2 m o, i
antf{(-b-o9™"* )’ —|(b+o)"|~(~ia) ™ 2 2% (~b+o)™ x2 P (b4 o) - idlx 2t
m=0 M- k=0

-§<k+1)

k 2 2a%n

[u’(ﬂza2+(b+c)i)2]

a2

(m) [k+1 i(nza2+(b+c)r£)2]
r —

g L? Mg 1o
(@) ez 227 (~(b+ )™ 72 2™ (17282 + (b+0))
k=0

k+1

ke

i(inza®+0+0) ) *  my [kl i(irza®+b+0)
- @ r , —
a2 ( k) 2 2an
) n o1 el _ib-9? m k3 ¢ Locamd
c-b™ Z—' (~(b-o)"|-(-iad) " e 2 Y272 (~(b-c)™ “nz
m=0 """ k=0

. , 2 —%(k+1) . 2
n(nza +(b—C)u) ] (m) [k+1 m(nza2+(b—c)n)

(b-0-iatn2)" r ,
az k 2 2a2n
-m-1 il k3 K L k2 m-1 k+1
(@) ez 222 (~(b— )™ 2 '(inza® +(b-0))
k=0

a2 K 2 2a%n

2 —%(k+l) 2
[u’(n’nza2+(b—c)) ] m [k+1 i(imza?+(b-0) ]
- 7 ( )r /inenN

—_—
|
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06.33.21.0091.01

1 1,
fmbzsinh(cz) Cazdz= ik
4an

1 z(b+c)2 (b+c) (27rza2+bi+ci) 1 (b+c) (27{Za2+bi+cx')
- . — 2 232 _
e 22r [ja(b+c)e 282x (—l+e’a “2)+e2“’1 212, 285 r(bz+cz-1)Caza’-

(b+c)?
) —irza®+b+c —inza?+b+c
(b+o’-idn)|C| —— [+i§ ————||-

ar an
i(b+oy2 ) b+c b+c
e @ (ira®+(b+07)|Cl— +aiz|-i§ — +aiz||||[-
arn an
1 _itb-0? i beo . 1, 0o b0
2 [e 227 |ia(b-c)e 22 (_1+@‘a2"22)+e5xa 72 2 n(bz-cz-1)C@za’-
(b-o

arn arm

R |

06.33.21.0092.01

itb-o? b-c b-c
e @n (u‘na2+(b—c)2)[c[—+ariz)—i —+aiz]]—

1 1. 1
fzz eP?sinh(cz) C(az) dz== e 3 iEn?
CE b+0°
[Q - [Za(bﬂ:)e o I.(_(b+C)ﬂzazJ"27Ta2Jf(b+C)Zi-H?mZ“Z((b+C)7rza2—27ra2+(b+c)2i))+

(b+c)(27rzaz+b[+c[)

1. - 7
202177 [Ze 2a%x 72 (b+c)z(bz+cz-2)+2)Caz a* +

nza® +bi+ci nza®?+bi+ci
(—2ﬂ2a4—u'(b+c)27ra2+(b+c)4)[C[ ]-u's[ D+

an an
s b+c b+c 1
e @ (2n2a4—u'(b+c)2na2—(b+c)4)(ic[—+aiz]+ —+au’z)] -
amr am (b—C)3

i(b-0)2 i(b-0)2
- z(b—c) .
[e 21 [Za(b—c)e 2 i(—(b—c):rza2+27ra2+(b—c)2r£+emz”2 (b-onza®-2rna®+ (b-c? i))+

i (l:H:l2

1 (b-0)
202177 [2e 2in 0 p2 (b-=c)z(bz-cz-2)+2)Caza*+

i(b—c i(b-c
(—2n2a4—i(b—c)27ra2+(b—c)4)[C[L( )+az]—z's(l( )+az])+
an an

i(b-0)2 b-c b-c
e @ (27r2a4—i(b—c)zﬂaz—(b—c)4)(iC[—+au‘z]+ —+aiz)]]]]

arn an
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06.33.21.0093.01

fz3 e’Zsinh(c2) C(az)dz=

1 1, 1 _,-(,M)z (b+c)(27rzaz+bi+ci)
e 2 E? e 2 la(b+Ce 2% (—Ginza4—z’(b+c)27r222a4+3(b+c)n'7r22a4—
48’ (b+0c*
(b+o’nza?+Mb+clra+b+oti+
e"az"ZZ(6in2a4—3u'(b+c)nzza“—(b+c)3nza2+(b+c)2n(a2mzz+1)a2+(b+c)4(—n')))+
(b+c)(27rza2+bi+ci)

1. - 7
ez‘az“z[ze 22r 23 ((b+0)z((b+0) z(bz+cz—3)+6)—6)Caz) a® +

) 6 nza?+bi+ci nza?+bi+ci
(6r%a®+3(b+c)in”a’+(b+0)° (-i)|C —i +
an am

i (bro)? b+c b+c
e @x (—6n‘7r3a6—3(b+c)2n2a4+(b+c)6)(c(—+au‘z]—zz —+aiz]] -
an an

7:(b—c)2 i(b-0)2 12(0-0)
e 2@ la(b—c)e 2@n (—6u'7r2a“—u‘(b—c)2n222a4+3(b—c)i7r22a4—

1

(b-o*
b-0lrza?+m-0c’ra?+bm-0ti+
¢E77 (6in? a4—3i(b—C)n22a4—(b—c)37rza2+(b—c)27r(a2i7r22+1)a2+(b—c)4(—i)))+

i (b-0)2

EE‘ - +z(b-0)
e7'® i[zezén P B (-0 z((b—0) z(bz—cz—3)+ 6) - 6) C(az) & +

i (b— i (b—
(67r3a6+3(b—c)zin2a4+(b—c)e(—i))(C(l( C)+az]—i5[l( C)+az]]+

an an
i (b0 b-c b-c
e #r (-6in*a®-3(b-0r2a’+(b-0)°) (C(— + aa'z) —id—+ aiz]]]]]
an anm

06.33.21.0094.01

a a
s s

1 _e e
fz"‘lebzzsinh(czz)C(az)dz:Z Z’C(az)((—(b+c)22) 2 r(z 0, —(b+c)22)—(—(b—c)zz) 2r(2 0, —(b—c)zz))+

1 1
2i [ &, 27 @k 15 (2k0mD) sakia1 grak (b o

)y RS (&azg)k*%r(“”m,_%,zaznzz)_

a |13 2k+a)k! 2
_e 4 1 1
(@ 7) 2 (-2 7) T ia 2 r[“; K Eiazﬂzz))_

1 1
25 @kra=3) ;5 (F2koa=D) -2kra-1 g4k ([ _ ) _e « o+l 1
((a"'z“) 24 -ia?Z (iazzz)k+2r[ > +k,—5ia27r22)—

Z 2k+a)k!

k=0
(a 24)_% (~ia? 22)k+% Via’?Z F(QTH +Kk, %iaznzz)]
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06.33.21.0095.01

fzé’z2 sinh(cZ)Caz) dz=

1 i i i

-—ilav2n z|- +
16

(b—c)\/(—n'7ra2—2b+20)z2 (b+c)\/(ina2—2b—20)22 (b—C)\/(ina2—2b+20)ZZ

A-§) C[(li) (-ina?-2b+2¢) 2 ]
Var

- +
(b+c)\/—(i7ra2+2b+20)z2 (b—c)\/(—ina2—2b+2c)22

(A-i) ~(~ima?+2b+20) 2 ) A-1i) C[ (1-i)+/ (ina®-2b+2¢) 2 ] A-5 C[ (1-i) ~(ina?+2b+20) 2 ]
Vor Vor Vor

(b+c)\/(i7ra2—2b—20)22 (b—c)\/(ina2—2b+20)22 (b+c)\/—(wra2+2b+20)z2

. (A-i)y/ (-ira?-2b+2¢) 2 . (1-i)y —(-ima?+2b+2¢) 2 . (1-i)y/ (ira®-2b+2¢) 2
1+ 1+ 1+
d+9) 9[ — ] 1+9) S{ — ] d+9) 9[ — ]

b-0y(-ira@-2b+20)2  (b+0y(ir@-2b-2¢)Z  (b-0(ira2-2b+20)2

i

) c[

A+i) (A-i) —(ira®+2b+2¢) 2
‘ Jor 8¢°7 iClaz) (bsinh(cZ?) - ccosh(c 2))
n
(b+c)\/—(:i7ra2+2b+2c)z2 b? -

Involving power, exp and cosh

06.33.21.0096.01
1)k 2-2k 72k 54k

Z (4k+1)(2Kk)!

k=0

fz‘"l ePZcosh(cz) C(az)dz=

—4k-1 —4k-1

(c-b)2 ™ Tdk+a+1, —-(b-c)2)+((b+c)

(b-o0 (-b-02 " T@4k+a+1,-(b+c)2)
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06.33.21.0097.01

fz” ePZcosh(cz) C(az) dz ==

1
—lan!|(=b-0™?
>|ant|b-o Z

m=0

(c— b)nlz

(i)™

C@z((-b-o™*

(-(b+op™

(i) e

m!

Lk
i(rza? + (b+0)i) 2D
a? (

i (b+c)Z m k-3

" e Z 272 (~(b+op™

(b+c) m 3

Zzz (—(b+0)™* (“””)((b+c) ian2) "

k=0

k 2 2a%n

Lo k+1
Kz k2m-D (irza? + (b+0)

m) [k+1 rl(yrza2+(b+c)i)2]
F —

(b-c)-ia’n2)

——(k+1)

(mza2+(b+c)) my [ k+1 w‘(inza2+(b+c))2
- r , +
a ( k) 2 2an

b-c _ i m
(-(b-o)™ (-ia?) m1 e 22"73 (_(b_c))m—kﬂ_%(k—ZnFl)(
k=0
1
A 2 (22D . ) 12
i(rza?+(b-0)i) my [k+1 i(rza®+(b-0)i)
- 7 I . _
a? ( k) 2 2aln
ib-02 m

k-3

k=0

a2

[i (inza®+(b- c))2 ]Z(M) (

rn+1, -bz-c2+@c-b™"?

e 22%n Zzz (~(b—c)™*r2 2k 2™ (inzal + (b-c)

)k+1

k 2 2a%n

rn+1,-(b-02)|/ineN

m) [k+1 i(inza2+(b—c))2]
F —

k+1
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06.33.21.0098.01

fmbz cosh(cz) C(az) dz==

1
(b+0)?

|

fzz ePZcosh(cz) C(az) dz==

|

|

i (b+o)?

e 2@ [ia(b+c)e 2a%x (—1+@ia2”22)+e2

1
1 ——idn?
e 2

422

(b+c) (27(262+bi+ci) . (b+c) (27rza2+bx'+ci)
1.2 -
e ”22[2 2an r(bz+cz-1)C@@aza’-

an arn

5 —inza®+b+c —inza?+b+c i (ro?
(b+o-ia’n)|C +i e @

L ERS b+c 1 io?
(a’na2+(b+c))(c[—+aiz]—i —+au‘z)) + e 2r

x(b—c)2
ia(b—c)e 2é%n

arn an

(b- 0

(-0 i (b0
+z(b—0) (2 1?2 :(bzc) +2(b-0) X (b2c> . ) 5
(—1+el ” )+e2 2¢ 28n n(bz-cz-1)C@za*-e @ (ina’+(b-0c))

b-c b-c ) b-c b-c
(C[—+aiz]—n’ —+arlz])—((b—c) —iazn)(c(——iaz)ﬂ? ——rlaz)]
an an an an

06.33.21.0099.01

b+o(2

2a(b+o0)e

1.
2@5“’12”22 [26

i (b2
1 1., 1 _z(b+c)
e*gka 7{22 e 2821
8a*n? (b+c)?

eraz+bi+Cz]

28%x n’(—(b+ Onzal+2na2+(b+cli+ e ? ((b+c)7rza2—27ra2+(b+c)2 n'))+

(b+c) (27rza2+bi+ci)

282x 2 ((b+0czbz+cz-2)+2)C@za*+

nza+bi+ci nza+bi+ci
(-272a*—i(b+c’ na? +(b+0% (0{7]—15{—]]+

i (b+c)2
e a2 n (

i(b-0)2
2a(b-c)e 2@

1.
zegzaznz2 [2@

an an

) 4 b+c b+c 1 iee?
2r?at—i(b+ona - (b+0)")|iCl — +aiz|+ 9 — +aiz||||+ e 2@
an an (b—C)3

+z(b-c) -
o i(_(b_c)ﬂzaz+27Taz+(b—c)2i+@‘a2”22((b—c)ﬂzaz—27ra2+(b—C)2i))+

ib-0? +z(b-c)
28%x 7 ((b-cz(bz-cz-2)+2)C@za*+

arn an

i(b-c i(b—c
(—27r2a4—i(b—c)zna2+(b—c)4)[c[l( )+az]—n'9{l( )+az))+

i(b-02
e @ (

b- b-
27T2a4—ll(b—0)27'[3.2—(b—C)4)[IiC(—C+ai2)+ —C+aiz]]]]J

an arn
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06.33.21.0100.01
1 _i(bro?

1 @7%5’&27122 e 242
4an (b+0*

fzS ePZcosh(cz) C(az) dz==

(b+c) (anaz+bi+ci)

[a(b+c)e 282r (—6in2a4—u'(b+c)2n222a4+3(b+c)in22a4—(b+c)3nza2+(b+c)27ra2+(b+c)412+

f¥7 (Bin’at -3i(b+on’zat - (b+o’nzal + (b+ o n(@in A +1) a2+(b+c)4(—i)))+

(b+c) (2nza2+bi+ci)

1. _
ik {2«; 22 3((b+0)z((b+0)z(bz+cz—3)+6)—6)C@aza® +
nza? +bi+ci nza? +bi+ci
(67°a +3(b+cfin?at +(b+0° (i) [0[7] _H[in +
am am
1 _i(b—c)z

ibro? b+c b+c
e ®r (—6i7r3a6—3(b+c)27r2a4+(b+c)6)[c[—+airz)—i' —+aﬁz]] + e 2
an (b—C)4

an

i(b-0)2

(b-0)

[a(b—c)e 2 (—Gin2a4—i(b—C)27r222a4+3(b—C)in22a4—(b—C)37rza2+(b—C)27ra2+(b—C)4i+
¢F (Bir?at -3i(b-0nzat - (-0 rzal + (b- o n(@inZ + 1)@ + (b- 0 (-i))) +

i(b-0)2

1. (b-0)
e2' %77 [2e 2n 3 (b-0z((b-c)z(bz—cz-3)+6)-6)Caz)a®+

i(b-c) ) ,S{u‘(b—@ ])
+az|—1 +az||+

an arnm

(67°a +3(b—cfin?at +(b-0° (i) [C[

i(b-02

b-c b-c
°r (-6in’al - 3(b—c)27r2a4+(b—c)6) [C[— +airz)—i' S +aﬁz]]]]]
an

e arn
an

06.33.21.0101.01
fz‘”l &PZ cosh(cZ) Caz) dz=
a 2i (a“ 24)75

% Z’C(az)((—(b—c)zz)_% r(g,o, —(b—c)22)+(—(b+c)22)_% r(z 0, —(b+c)22))+f

1 1
w25 2 3 (2HC0TD 2k 1 gdk ( — g)f o (@+1 1 ol
( —ia’ 2 (ia222)+2F( +k,——ia27r22)—(—ia222)+2

o 2k+a)k!

1 1
~(2k+a-3) = (-2k-a-1 —1 o
1 27 2lra=d) gy C2kamd) 2kea-1 gk (g 4 )

1 (o)
ViaZ r[iw, —iaznzz))+z
2 2 k+a)k!

k=0

2?2 (@2) | ks ida 2| (i) Vi 2 [ ik ZidaZ
y k3 R
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06.33.21.0102.01

fz PZ cosh(cZ)Cazdz= ——— [cbzz C(a2) (bcosh(cZ) - csinh(c Z)) -

22—

1 [x 1-i)y (ira2-2b+2¢) 2
—a_ | — z|b||1+§)C
4N 2 Vzr

(\/—(—Ma2+2b—2c)22 )+

-1

Van

{(1—i)\/(1ina2—2b+20)22
e

1-i)y -(ira2+2b+2¢) 2
V2n

+

(1+i) c[

-1

+

/(\/—(ina2+2b+?_c)zz)

(- —(ira2 +2b+2¢) 2
1-9
V2an

-1

(-4 (ira2-2b+2¢) 2
clla+ic
V2r

(-4 (ira?—2b+2¢) 2
+(1-i)
Var

/

(1-i)y —(ira+2b+2¢) 2
V2n

—(1+i)C

(\/—(—n’na2+2b—2c)22 )+

+1

/(\/—(iﬂa2+2b+2c)zz) +

1-i)y —(ira2+2b+2¢) 2
1-9
V2n

-1

/

L-i+ (-ina®?-2b+2c) 72
bl{a+iC \/( )
Van

(1-i)y (-ira2-2b+20) 2
+(1-i)
V2r

(1-i)y ~(-ina2+2b+20) 2
V2n

(\/—(ina2+2b—20)22 )+

+

1+4) c[

-1

/(\/—(—u’na2+2b+20)22 )

+

1-i)y —(-ira®+2b+20)2
1-9)
Var

-1

/

Van

A-d)+/(-ina®-2b+2c)Z
cl|(1+i)C \/( )
Vor

1-i)y (-ina2 -2b+20) 2
+(1-19)

(1-i)y ~(-ira2+2b+2¢) 72
V2r

/(\/—(—n’na2+2b+20)22 )

(\/—(Ma2+2b—20)z2 )+

—(1+14) C[

+1

(1-i)y —(-ira®+2b+20)2
1-9
V2r
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Involving logarithm
Involving log
06.33.21.0103.01
sin(%aznzz) Si(%aznzz) Iog(bz)sin(%aznzz)
flog(bz) C@zdz==zC(az (logb2 -1)+ + -
an 2an an
Involving logarithm and a power function
Involving log and power
Linear arguments
06.33.21.0104.01
1
fz" Yog(b2) C(az)d/z————
2a?
a-1 7( a-1)

a-1 L a1 a+1l 1 o+l ol g+l 1
2% am Y r (T,Eiaznzz)(—iazzz)z )7 | iz

a+l 1 ot ol ra+l
21| Cidn?)(ia ) e @) e
1 o a+l a 1 «a 1 a 3 a 31 ol
(anz(“l)z‘”l( Ha )a'(ZHTZFZ[—+— 22, e —;—u'aznzz)(a“z“)? N
2(a+1)2 2722722722722

a+l a 1la 1la 3 a 3 1 arl
27172 2F2(—+—— ——+——+———za7r22)(4z4)2+
2 2 2 22 2 2

a+l 1 1 E ﬂ 1
27(01+1)((a/+1)(1“(%, Eua 7122)( az)? +(ia?7) 2 r(%

w1 vt 3
2[(—n’a222) 2 +(ia?d)2 )F(a; ]]Iog(z)))—Zz" Caz) (alogbz) -

06.33.21.0105.01

Jiesie

——La ﬂZZ)]GOg(Z) log(b2) (a* 2')2

;

+22 anz

(al)

a+l

,—%iaznzz))—

3 3 551 3355 1
leog(bz)C(az)dz::7[461%2!:2(— — = = —id n22]26+4a nze(— - -, —,——ua2n22]26+
14485 1 23 22222 2'2'2'2" 2
3661571(2(&12)(2Iog(bz)—1)25+36a3S(az)(2Iog(bz)—1)z3+18\/?zz\/a“z4 (\/—nazzz —\/n'azz2 )Iog(z)+

9(4a4sin[%a2nzz)z4+\/7i\/a4z“ (\/—iazzz —\/iazzzj)—
18u‘|og(bz)[\/?\/a4z4 (\/—JZazz2 —\/zzazzz) z"'sm(za nzz)))
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06.33.21.0106.01

fzzlog(bz) Cazdz=

1 1. 1. . 1.
-~ (f’?az”z[Za%i“’z“znZC(az)(slogmz)-1)z3+a2,mzz+e»azﬂzz(_,zaznzz_lpgeaﬂazﬂz
18a°r

1 1
(Ei(gia2n22]+Ei(—aiaznzz]]+3i(—a2n22+2L7+e"32”2 (a27r22+2u'))log(bz)—l]]

06.33.21.0107.01
fflog(bz)erf(az)dz::
1 1. 1. 55771 5577 1
743_2”112“2(Saeezlazﬂzzﬂz(zlzz[—, - T T —éa2n22)+2|:2(— =TT ——iaznzz])zG+
1600a° 7% z 2222 2

25(2a2i(—a2n22+ 3i+e®7? (a27r22+3i)) (4logbz) - 1) 2 +4ae%"az”Zz (a*n?Z' +3)Ca2 (4logb2) - 1) z+

3x/7e§"az"zzyz(\/—;za2z2 —\/u’azzz )(4log(z)—4log(bz)+1))]

Power arguments

06.33.21.0108.01

! 1 ! !
f %9 C(a\/?)d’z:: — (Z(an\/?C(a\/?) (log(2 - 2) —sin(—aznz) (log(2-2) + Si(— aznz))]
NE3 an 2 2

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

Involving powers of the direct function

06.33.21.0109.01
2anzC@z?- 4sin(% aznzz) Caz+vV2 gv2 az)
fC(az)zdz::
2arn

Involving products of the direct function

06.33.21.0110.01

1
fC(az) Cbzadz==

2ab(a?-?)n
1 1
(2C(bz)sin(£a2ﬂzz)b3+\/az—b2 i\/az—b2 z)bz—\/a2+b2 S(\/a2+b2 z)bz—ZaZC(bz)sin(Eaznzz)b—

1
aZ\/bz—a2 %\/bz—a2 z)+a2\/a2+b2 %\/a2+b2 z)+2a(a2—bz)C(az)(bnzC(bz)—sin(Ebznzz)))

Involving functions of the direct function and elementary functions

Involving elementary functions of the direct function and elementary functions
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Involving powers of the direct function and a power function

Linear arguments

06.33.21.0111.01

# Ca2)?
fz"*l C@z?dz= —— _
(07
a+1l

1 " 2 10 a+1 1 atl al o+l 1

— a(—) ? z”*l(a“z“)?( b C@az) [F(— 0, —n‘aznzz] (-ia?Z)z +(ia??) 2 l"[—, 0, ——n‘aznzz)] +
2a 2 2 2 2 2

ol a2 o | & a“‘k(—iaz)k 72k Lok @ 1
2i(a*ZA) 2 272 12t —(\/ —ia?Z (ia )2 2y F(k+ —+1, ——ziaznzz)—
( ) kzz(; k+a+1k! ( ) 2 2
K
1 a 1 0 af4k(l'a2) Za—zk
—ia’? Ekaﬂ)\/ireﬁzz F[k+ —+1, —irazzrzz))+ —( —ia’?
( ) 2 2 é 2k+a+1k!
1 oka a 1 1 a 1
(ia222)2(2k+l+1)r(k+5+1, _Eiaznzz)_(_ia222)2(2k+a+1) ,iazzz F(k+5+1, Eiaznzz))]]
06.33.21.0112.01
fZC(aZ)Zd’Z:
35 1 1 35 3 1
- atn? |1, 1, =, =, 2 ——at PP A -2at PR - 1 =, —, - —-—a* PP - 282 C@z? P+

8a2 2 4 4 16 2 4 4 2 16

1 1
2a° 2 S(az)222+4a7rcos(5 aznzz) S@zz+2cosa®nZ)-4nC@z [S(az)—azsin(a aznzz))]

06.33.21.0113.01

fzz C@z2?dz=

1 3 3 1
(2a37r2C(az)2z3+2a[a47r22F3(E, 1; e E; " a"nzz“]z“—azﬂzs(az)zzz—cos(aznzz)+4]z+

12a%7?
1 1
5v2 c(V2 az) -8C@a2 (aznsin(E 6127'1'22] 2+ Zcos(z aznzz)))
06.33.21.0114.01

fz3 C@az2?dz==

33505 1 1 353 1
(a6n32F3[1, T ——a47r224)26—3a57r32F3[5, 1; o E; " a4ﬂ224)26+3327TCOS(aZ7T22)22+

Y 24 4 2 16

1 1 1 1
6arC@z) (aznsin[a a2n22)22+3005(5 a2n22])2+6a7r5(az) (aznzzcos(a aznzz)—Ssin(E aznzz))z—

3r(a'n®Z +3)C@az?+3n(a*n’ 7 +3) a2’ - 125in(a27r22))

Power arguments
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06.33.21.0115.01
cavz) , 1
———dz= —[Zam/?C(a«/?) —4sin(—a2nz)c(ax/?)+x/2 qv2 a\/?))
vz an 2

Involving products of the direct function and a power function

Linear arguments
06.33.21.0116.01

fz“‘l C(a2Chzdz==
a-2 @ ) k—ﬁ
i27 7'(_5_1 . (_1)k b4k+1 z4k+w (a4 24) 2

7 Caz) ¢« 11a 5 1
((a+1)C(bz)—ble2(—+ R ——b47r224])+
a(e+1) 4 4 2 4 4 16 a

= (Ak+D@dk+a+1)2K!

1 akra a 1 1 Ak a 1
((12a222)2(4k+ )F(2k+ E+l, —Eriazﬂzz)—(—iazzz)z(4k+ )F(2k+5+1, Eiaznzz))

06.33.21.0117.01
1 sin(%aznzz)sjn(%bznzz)z
fzz C@2Cbzdz==—-C@zChzz+
3 3abn?
(2a*-b*a® + 2b4)C(\/ a2 - b? z) (2a*+b?a® + 2b4)C(\/ a?+b? z)
+
6ab®y a®-b? »? 6a’h3y a®+b? n?

(C(az) [bznsin(g b27r22)z2 +Zcos(% bznzz)) a®+b®Cbz) [azns'n[% a2n22)22+2005(% aznzz)))—

3adbd 72

i(Vil@-0)Z @+t -i(@-17)7 ) ) ia(V-i@+1) 7 - \i(@ )7 |

12V/2 ab(@2-1?)° 2z 122 b(a+b?)’ 2z

Power arguments
06.33.21.0118.01
Clavz)cbvz)
==

[(bz—az)\/a2+b2 S(\/az—b2 \/?)+\/ﬁ((a2+bz)S(m\/?)—mec(b\/?)sin(%aznz))+
2aya®-b> ya+b? C(a\/?)(bnx/;c(b\/?)—sin(%bznz]))/(ab\/ a®-b? \yal+b? n)

dz=

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

Involving erf-type functions
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Involving erf

06.33.21.0119.01

1
ferf(b 2Caz)dz=
4ab

aprmr

1-i)bz 1-i)bz
C(az)[4b(1+i)7rzc[( ) ]a+4b(1—i)nzs{( ) ]a+4e-b222«/?a]—

T Vs

T

2b%i 2ib?
2|V ra?+2b%i C /a2+ z|+Va?r-2ib® C| |a®- z|+
T

2b%i 2ib?
iyra?+20%i a+ z|-iVa?n-2ib? a2 - z|+
n

1-i)bz 1 1-i)bz 1
2b(1+12)C[( ) ]sin[—aznzz)+2b(1—i)€[( ) ]sin(—aznzz)
Vi )2 vr

Vs T 2

Involving erfc

06.33.21.0120.01

ferfc(bz)C(az)dz::
1 1
[(1-&) ar-2ib? erf[5(1+i)\/a27r—2ib2 Z)+(l—i) na?+2b%i erfi(5(1+i) ra?+2b%i z)+

1
4abrzerfobz) C@az -4ae ™%V C@az -4berfebz) sin(E aznzz))

4abn

Involving erfi
06.33.21.0121.01
1+i (1+i
((1—i)\/ﬂa2+2b2u‘ erf(—\/na2+2b2u‘ z]+(1—z‘) ar-2ib? erfl[—\/ ar-2ib? z]+
4abnr 2 2

1
4abrzefibz) C(az)—4aeb222V?C(az)—4berfi(bz)sin(5aznzz])
Involving erf-type functions and a power function

Involving erf and power
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06.33.21.0122.01

fz“-l erf(bz)C@az) dz==

; 1
a+1 _1)k 2k+§*1 p2k+l 173 (a+3)-k R2kta+2

 C(a L e >
@z (\/7erf(bz)—bz(b222)2( l)r(T,o, bzzz))—ZaZ(
k=0

T 2k+1) 2k+a+21)k!

« « 1 « « 1
(o2 s ) rfkr Sonsian?) @2 ) ke Se 1 iaa

06.33.21.0123.01
1 (@72 (6 VT efbn 2+ e 7 (122 + 1)) Car)

fzzerf(bz)C(az)dz:: "
12 72 b3
2 |-rat-ib?na?+4b* 2b%i 2b%i
- cl. |a%+ z|l+i a+ z||+
ab Vra?+20%i d T
—mat+bPina®+4nt 2ib? 2ib?
cl . |a®- z|-i a’- z( [+
\jazﬂ—?_ibz d T
Vr z 1 1 1
iNZr - +4sin(—a2n22]sinh(b222) -
ab Jev-i@nz \f(ina+20?)7 2

derf(b2) (aznsin(% a2n22)22 +2005(% aznzz)) AV zcosh(b? zz)sin(% aznzz)

a3 ab

Involving erfc and power

06.33.21.0124.01

f 2 lefebz Cl@az dz=

-3 1
2% 72 gzt

4 _%((Y+l) 2 in o+l i 2 . 2 % a+1 _1. )
(a 24) [( ia 22) F( ,zzanzz)+(£a 22) F( > , zuanzz))+

a

a+l

2C bz(b2A) 2 1 o
@2 =7 F(OH , 0, b? 22)+erfc(bz) +2aZ
1% NE3 2 0 2k+1) 2k+a+21)k!

(- 1)k 2‘“%*1 p2k+1 ﬂf% (a+3)-k R2kra+2

a a 1 a a 1
((—i A CEI R [ St Eiaznf) P2 T (@) r(k+ T aznf)]
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06.33.21.0125.01

1 8003(% aznzz) erfc(b2)
_ Caz -

fzz erfabz)C(az)dz=

o (b222+ 1)
+47%2|\Vx Perfabz -

12 72 ad
2 | -r {:14—Eb27ra2+4b4 2b2 2b2i —m2at+b?ina?+4b*
- z|[+i z[|+

ab 7ra2+2b2 d V an—-2ib?

;b2 2Lb2 4\/—2 (cosh(b? 2) - bx/errfc(bz))sin(% 3.27'1'22)
/ z|-i - -
T ab

1

\/_ _
[ [\/ 2b? —ia? )22 \/ wra2+2b2)22

1
+4sin(5a2n22)sinh(b222)

Involving erfi and power

06.33.21.0126.01
fz“-l erfilbz C@az dz=

a+l

7 Caz) bz(-0?Z) 2 (a+1 o (2R 25§ b2kl g7 @K Rheas2
erfi(bz) - r( ,0, —b? 22) +2ai )
a N 2 para 2k+1D)2k+a+1)k!

(o2 5 A e T %la w2) (zazzz)k+%_l(a4z4)_k_%l“(k+g+1,—%iazﬂzz))

06.33.21.0127.01
1 [(47%7) (P V7 erfib2) 7 + e 7 (1- b2 7)) Cla2)

fzzerfi(bz)C(az)dz: +
12 72 b3
2 | -n?at-ib’ra®+4b 2b?%i 2b?%i
- a+ z|-i a+ z||+
ab Vra?+2b%i d d
Rt inal + 4b° 2ib? 2ib? 4\/72003h(b222)sin(§a2n22)
cl |a?- z|+i a - z|[] + - _
Var-2ib? d n a
Vr z 1 1 1
ivan - —ASin(—aznzz)sinh(bzzz) -
ab V-lire+209)2  +(ian-207) 2 2

4erfi(bz) (aznsjn(% a2n22)22 + ZCOS(% aznzz))

ad
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Involving Fresnel integrals

Involving S

06.33.21.0128.01

fS(bz) Cazdz==

1
(Zacos(— bznzz) Ca2) +2abrzSb2z C@z -
2abrm 2

Va2 -p? C(\/az—bz z)—\/a2+b2 C(\/a2+b2 z)—ZbS(bz)sin(%aznzz))

Involving Fresnel integrals and a power function
Involving Sand power

Linear arguments

06.33.21.0129.01
fz‘"l SbzC@zdz==

2" C(a2

L . K o —2k-2
Z _ibzt 224)) 2z 7z (-Dfpted 2l (at ) 7
4’

a 3 3
(2(0’+3)S(b2)—b37r231F2(—+ - =
4 4 2 16

a
2a(a+3) 4" @ S @k+3)(dk+a+3)2k+1)!

1 1
[( a2 )74 (Zk S 2 cidn?) (i 2 5 ke (2k+g+2,——ia2ﬂzz])
2 2 2 2

06.33.21.0130.01

1 20cod L2 n2)sn(t a2 x2)z
fZZS(bZ)C(az)dz:: 5 24C(az)abz)z3_ S(Z ) (2 ) +

abn?

+

Wa[_W(aZ—bZ)zZ_w( ~#)2 -i@e)2  i@e)Z
br?z (az _ b2)2 (az _ b2)2 (az + bz) (az 4 bz)

12(-2a* + b*a* - 2b*) S(\jaz b? z ) 2(2a* +b*a?+2b%) S(\/a2+b2 )
abiya-b? abiya+b? a2

24Sb 1 24C 1 1
S (a nsm(za n22)22+2005( a ﬂZz)] @2 (bznZZCOS(Ebznzz)—Zsin(Ebzﬂzz))

ad n? b3 72

Power arguments
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06.33.21.0131.01
S(a\/?)c(a\/?)
==

(—ﬁC(w/?aﬁ%ZC(ax/?)(cos(%aznz)+an\/?S(a\/?)]—ZS(a\/?)sin(%aznz))

1
ar
06.33.21.0132.01

bz )cfavz)
=

((bz—az)\/az+b2 C(\/bz—a2 \/?)+2a\/ b?-a? a2 +b? C(ax/?)(co %b2n2)+bn\/?8(b\/7))—
Vb?-a? [(a2+b2)c(\j a® + b? \/?]+2b\/ a®+b? S(b\/?)sin(;azﬂz)))/(ab\/ b?-a® \ a +b? JT)

dz=

Definite integration

For thedirect function itself

06.33.21.0133.01

a+l

00 1 iy 7 b a+1
f I Ctydt=-— (—) cos(— (a+ 1)) r(—) /i-1<Re@) <0
0 2 4 2

2a

Involving the direct function

06.33.21.0134.01

[ (sl = f26[2) -1)-of = Js(2) -] a0

06.33.21.0135.01

f t* e 2L Ct) dit =
0

1 32 w1 w3 7@ a+3 a+2 a+3 +5 3 5 3 a+6 2
—37T(@)- ——22 7 2 COS(—(CK+3))F( )3F4 , , TSy Ty T, ——— | —
6 @+2 4 2 47 4 4442 4 e

z @2« Ta a a+3 «a a+6 5 3 7 a+7 z
—22 g7 2 COS(—)F(—+2)3F4 , —+1, Ty T Ty —— | —
a+3 4 2 4 4 4 4 2 4 4 16 72

3z (my3 ! qa (rma e+l a+2 « 135 a+5 2
N O (e O KL
a+1\2 2 4 4 44 U244 4 e

a+l

a(@+1)\2 4 444244 1672

Integral transforms

Laplace transforms

1 T\ 2 T a+3 a+l a+3 a 1 1 3 « z
(—) COS(Z(Q’+1))F( 5 )3F4 , - = = = —+1- /i Re(2) > OARe(a) > -1
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06.33.22.0001.01
1 [ [22 ) z Z z

Li[CH)] (2 = — |sin| — (2 C[—) - 1) - cos{—](zs(—) - 1]] /i Re(2) >0
22 2r T 2n b

Mellin transforms

06.33.22.0002.01

z+1
Vs

1 - g z+1
MICH] (2 = —— (—) cos(— (z+ 1)) F[—) /i-1<Re(2<0
2z\2 4 2

Representations through more general functions

Through hypergeometric functions

Involving ,Fq
06.33.26.0001.01

c - 115 22

(D =21F)| = =, = ———
Y424 16

I nvolving hyper geometric U

06.33.26.0002.01

z 1 1 =, (1 1in 1 1 ap
C(2 = —|1l-——e 2 U(—, —,—22] + 1-—e2
2vV2 Vi Vr 2 2 2 i bis

Through Meijer G

Classical casesfor the direct function itself

)

] Ve
0 /,—E<arg(z)so

06.33.26.0003.01

Z3/4 2
C(Z) = ﬂi Gi:g[— n-— 24

ez = VP

06.33.26.0004.01

Alw

1
2’

bs in 2
C@=—e 2 Gyl-—2
Nea 16

; ]
1 3
203

Nw B

1
:
06.33.26.0017.01
1 nz
4,
ofiz)- i o

2 16

06.33.26.0005.01

4,
vz n’z 1

o(Vz) :76113[‘— L3 0]

Vo vz 16 | 30 3

06.33.26.0006.01

11 n?z| 1
c(Vz)=-- -G —
(V) 2 2 "16]033
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06.33.26.0007.01

C

Classical casesinvolving

06.33.26.0018.01

2, 1+i
A+ | — \/?]: ( H)ﬂei’g[z
bis 2 '

1 3
20 z]
powersof Fresnel C, S
12[7122 %, 1
2475 |1 3 1

16 POV 0

Generalized casesfor thedirect function itself

06.33.26.0019.01

06.33.26.0008.01

mooin 1o
C@=—e 4+ Gl -e4
vz :

Generalized casesinvolv

06.33.26.0009.01

[nzz] _ [RZZ) (7 11[«/72 1
cos| — |C(@+ sn| — |92 =, = G5 —, =
2 2 2 - 2 4

06.33.26.0010.01

[71'22) _ [JTZZ] T
cos| — S -sin| — [C(@ =~/ = Gi3
2 2 2 '

06.33.26.0011.01
1 .
cos| — (E —C(z))+ sin

06.33.26.0012.01

1
cos| — (——C(z))+ sin
2

06.33.26.0020.01

[ [22] _
cos(2Cl.] — [+sn(®@ 9
w

06.33.26.0021.01

2z
cos(z)S{ / — ]—sin(z)C
Ve

i 1
Vr oz —
4

ing cos, sin and Fresnel S

Vrz 1 % ]
P I 1
2 4 205
72\(1 \/;Z
2 (2 B2
72\ (1 \/72
— [— - &z)) =@2n Gl
2 2 2
27 n it z 1 % ]
— =5 %355 1
V « 2 Ml2'2]t02
2z T Gl z 1 %
Vo | N2 222012
4 2

e

FNQ

o

ISR

NIE MNw

Mlw
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06.33.26.0022.01

1
1 22 1 2z z 1 =
cos@|=-cl.[ = |[+sn@|=-9 /= ||=en2c¥ s, 2| ¢
2 T 2 T 12 2|0, 3,1
4’ 2
06.33.26.0023.01
o 1 27 o 1 . 27 oG z 1| 2
cos@|=-9,/ — ||-sn@|=-Cc|. [ — ||= S
2 n 2 n Y2 2 12

Generalized casesinvolving powersof Fresnel C, S

.

06.33.26.0013.01
1 Vrz 1
C22+S2P% =] = G| —, =
2 ' 2 4

Through other functions

1

Blw N[+
NI

06.33.26.0014.01

e - %[1_%@;22)}%(1_%@,_;22)]]
iz d -iZ d
06.33.26.0015.01
co- o] bl 5 b5
06.33.26.0016.01
C = i(\/_TZZ : \/;2) > (Ez(i_ﬂ 22) * Ez(‘ o 22))
V2 2 4\ 35\ 2 L2

Representations through equivalent functions

With related functions

06.33.27.0001.01

1-1 1+1i
C(2 == 4l(erf( H\/?Z)ﬂ'erf(

2

1-:
2

A

Zeros

06.33.30.0001.01
C(2=0/;z=0

Theorems

Light diffraction

Thelight intensity J behind a semi-infinite opaque wall is given by



http: //functions.wolfram.com

57

dq 1\ dq 1\?
<elzmars ) a) “[lamars) )
2Ap@+p) 2 2Ap@+p) 2

where p is distance from screen to wall, q is distance from light source to wall, d islateral distance from end of
wall, and A is wave length.

History

A.J. Fresnel (1798, 1818, 1826)
—K.W. Knochenhauer (1839) found a series representaion
—N. Nielsen (1906)
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