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Notations

Traditional name

Fibonacci function

Traditional notation

@

Mathematica StandardForm notation

Fi bonacci [v, z]

Primary definition

07.06.02.0001.01

v (z+ \/m)v—cos(wr) 2 (z+ \/ﬁ) V

Z+4

FV(Z) ==

Specific values

Specialized values

For fixed v
07.06.03.0001.01

Ty
F.(0) == 2[—)
(0 =sn|

07.06.03.0002.01

Fv(l) == Fv
07.06.03.0003.01

FED=F,
07.06.03.0004.01

Fn(=2i) = —(-)"n/inez

07.06.03.0005.01
Fn2i)=-i"'n/inez

For fixed z
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07.06.03.0006.01

Fo(2 =0
07.06.03.0007.01
Fi1(2 =
07.06.03.0008.01
Fx(2) =12
07.06.03.0009.01
F3y2=1+7
07.06.03.0010.01
Fi2d=22+7

07.06.03.0011.01
Fs(2=1+372+7

07.06.03.0012.01
Fe(2=3z+47+2

07.06.03.0013.01
F/(2=1+6Z2+52+7

07.06.03.0014.01
Fe(2==4z+102+62+7

07.06.03.0015.01
Fo(2=1+102+152+72+2

07.06.03.0016.01
Fi0(2==52+202+212+87Z +2

07.06.03.0017.01
ex PR
Fa@= ) ( )z““ ineN

k=0 k

07.06.03.0018.01
ex PR
Fo@=0rt ) ("7 )22t e

k=0 k

General characteristics

Domain and analyticity

F,(2) isan analytical function of v and zwhich is defined over C2. For integer v, F,(2) degenerates to a polynomial
in z. For fixed z, it isan entire function of v.

07.06.04.0001.01
vx2)—F,(2::(CRC)—C

Symmetries and periodicities

Parity
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07.06.04.0002.01
Fa(-2=(-D"'Fr@/ineZ

07.06.04.0003.01
Fr@=C)"'F@/inez

Mirror symmetry

07.06.04.0004.01
Fs(2=F.(2/iz¢ (-0, —2) NiZ & (2, )

Periodicity

No periodicity

Poles and essential singularities
With respect to z
For fixed noninteger v, the function F,(z) does not have poles and essential singular points.

07.06.04.0005.01
Sing (F, (@)=} ;v ¢ Z

For integer v, the function F,(2) is polynomial and has pole of order |v| at z = .

07.06.04.0006.01
Sing (Fy(2) = {{c, W} /1ve Z

With respect to v
For fixed z, the function F,(2) hasone singular point at v = co. Itisan essential singular point.
07.06.04.0007.01

Sing, (F\(2)) = {0, co}}

Branch points
With respect to z
For fixed noninteger v, the function F,(2) has three branch points: z = + 2i, z = co.

07.06.04.0008.01
BP(F (D) = {28, -2i, S} [jve Z

07.06.04.0009.01
RAFy(D, 20) =2/, v¢ Z

07.06.04.0010.01
RAFy(D, -20)=2[;v¢Z

07.06.04.0011.01
RoAF\(2), ) ==log /; v ¢ Q

07.06.04.0012.01

RZ(FE(Z). o”o) =2q/,peZNg-1eN"Aged(p, @) =1
q
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With respect tov
For fixed z, the function F,(2) does not have branch points.

07.06.04.0013.01
BP,(F/(2) = {}

Branch cuts

With respect to z

For fixed noninteger v, the function F,(2) isasingle-valued function on the z-plane cut along the intervals (—i oo, —2i] and
[2i, i ).
The function F,(2) is continuous from the left on theinterval (—i oo, —2 ] and from the right on theinterval [2i, i o).
07.06.04.0014.01
BCAF\(2) = {{(-i 00, -2i], 1}, {[2i, ic0), -1}} ;v & Z

07.06.04.0015.01
BCF(2)=={}/iveZ
07.06.04.0016.01
lim F,(x—€)= F,(X)/;ix>2

e—>+0

07.06.04.0017.01
isin(ry) 2+t v )
lim Fv(x+e)::7(x+\/ x2+4) —VF,(X) [ ix>2

e—>+0
VX2+4

07.06.04.0018.01

lim F,(x+e)=F,(X)/;ix< -2
e->+0

07.06.04.0019.01

isn@2rv) 2™ v
lim Fy(x—¢) ==—7(x+\/ x2+4) — @ F_,(X) [;ix< -2

e—>+0
VX2+4

With respect to v
For fixed z, the function F,(2) does not have branch cuts.

07.06.04.0020.01
BC,(F\(2) = {}

Series representations

Generalized power series

Expansions at generic point v == vg

For the function itself
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07.06.06.0028.01

F.(D < Fy (2 +

[Z‘Vo (z+ VZ+4 )% [si nh’l(g) [(z +VZ2+4 )ZVO + 4% cos(n vo)] + &% rsin(n vo)]] v—vo) +

VZ+4

\/2:% [revsrro) -2 gnhfl(g) s o) (Z * ‘/E) ¥ s'”hfl(g)z Fvo(z>] R S P

1
2

07.06.06.0029.01

Fv(2) o Fy (D +

v 2vg
[2‘”0 (z+ VZ+4 ) [sinh_l(g) ((z+ VZ+4 ) + 4% cos(r vo)] + 4 rsin(r vo)]] v—vo) +

Z+4

20

1
2

(n Cos(rr vg) — 2 sinh'l(g) sn(r vo)) [z+ VZ+4 )_VO + sinh"l(g)z Fvo(z)] v =02 +0((v - v)°®)
VZ+4

07.06.06.0030.01

0 vo—1

F@=)) % [si nh'l(g)k Fly(@ -

e

k=0 Z+4

[—2 cos(7 vg) sinh‘l(g)k +(=Dkei™" (—i T+ sinh‘l(g))k +(=Dkeimvo (u’ T+ sinh‘l(g))k)] v = o)

07.06.06.0031.01
Fy(2) o Fyy (2 (1 + O(v = vp))

Expansionsat v ==0

07.06.06.0001.01

2,2 Jogw) (2log?(w) — 372 1
F (2 « [2Iog(w)v+ﬂ2V + ( )v3+... /;w==5(2+\/zz+4)/\(v—>0)
Z+4 6
07.06.06.0032.01
2,2 Jogw) (2log?(w) — 372 1
F.(2) o [2Iog(w)v+ﬂ2V + ( 5 )v3+O(V4) /;W::E(Z+\/22+4)
Z+4

07.06.06.0002.01

1 & logfw ~1)k in in |\ 1
F(2) = Z W 1—( ) (1+ o ]+[1— il ] vk/;w::—(z+\/zz+4)
/zz+4 o K 2 log(w) log(w) 2

07.06.06.0003.01

2 1
F.(2) « |Og(5(2+\/22+4))V(1+O[V])/; v-0

Z+4

Expansions at generic point z== 7,

For the function itself
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07.06.06.0033.01
=
Fold o Folzo) + )

j=0

-7
+‘..]/; (z- z9)
2z

n-j-1

07.06.06.0034.01

=)
nN-j—-1\ n2j- -7
Fn(Z)OCFn(ZO)+Z( ! )282' 2(2—20)[1+ o

i=0 :

+0((z- 20)2)]

07.06.06.0035.01

n1 n - nn k 3-k Z%
Fu(z ::«/72— 2?ncod| — |7 aFy| 1, 1- =, —+ 11— —, R
k1 2 2' 2 2 4

07.06.06.0036.01
1{2_1 n-j-1 n-2j—k-1
H —< | K= k
FZ( . )(n—zl—k)kzo (z-2)

n
Fn(2 =
k=0 ™ j=0 J

07.06.06.0037.01
Fn(2) o Fn(20) (1 + O(z - 29))
Expansionsat z==0

07.06.06.0004.01
2_1 V2 —4)y
Fy(z)ocsinz(ﬂ)+zcosz(2)z+ ’ sinz(z)22+( ) cosz(ﬂ)z?#.../; (z-0)
2 2 2 8 2 2

07.06.06.0038.01
v 1 v 1

Fl(2 o sinz(?)+ : VCOSZ(?)H (- 1)sin2(7)22+ = (02=4) cosz(?)z?’ +0(2)

07.06.06.0005.01

TV = (%)k(%)k 2 k vz TVy (1_%)k(%+1)k 2 5
FV(Z)::SH(?]é (3) k! [_Z] 2 Osz(?)§ (3), [__] hes

07.06.06.0006.01

o TV 1-v v+1 1 2\ vz v v v 3 7
F,(2 =sin (—)ZFl , p——— +—cosz(—)2Fl 1-— —+1 — ——
2 2 2 2 4 2 2 2

07.06.06.0007.01
v

Fy(2) sinz(ﬂ—v) + - cosz(ﬂ—v) z(1+0O[2) /;(z-0)
2 2 2

07.06.06.0008.01
xR
Fn(2) == kz(;( K )f‘ZK_l/;neN

Expansionsat z==2i
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07.06.06.0009.01

inv

e 2 : i(1-42) —v*+5v2 -4
F (2 « v(sin(rv)—2icoxv)) |1+ (z—2n’)+T(z—2rL)z+... +
isin(rv) [ i(1-4+?) ~16v4+ 402 -9 J]
1+ (z-20)+ —————— (-2 +...|| ;2> 20)
Vi(z-2i) 384

07.06.06.0039.01

inv

e 2 ) i(1-v3) —v*+5v2-4
F.(2) v(sin(rv)—-2icogxv)) |1+ (z—2a‘)+T(z—2u’)Z+... +
isin(mv) i(1-4v%) ~16v* +40v2 -9
1+ (z-2i)+ —————— (2-20)* + O((z- 21)°)
Vi(z-2i) 384

07.06.06.0010.01

isn(@v) i & i
F@=———"—¢c2 ) (z-2i) +
2vi(z-20) par k'(%)k

N
(5) @-mo+ 1

N .
(z-20)"/;1z-2i| < 4

k=0 k!(g)k
07.06.06.0011.01
FV(Z) ==
Vo i 3 i(z-2i) isnry) o (1 1 1 i(z-2i)
—e 2 (sm(m/)—21icos(ﬂv))2F1[l—v,v+1; = )+ e 2 2F1(——y, — 4V = ]
2 2 4 2m 2 2 4

07.06.06.0012.01
1 _inv [ iSin(ﬂV)

F 2o —e 2 (1+0O(z=2i)) + v (sin(rv) — 2i cos(r v)) (1 + O(z—2i))] /1 (z— 2i)

Vi(z-2i)
Expansionsat z==-2i

07.06.06.0013.01

i(v-1) —V4+512-4
(Z+2i)+ —————— (Z+20)°+... |-
120

F,(2) « 5 e?2 [v (sin(zr v) + 2i cox(r v)) [1+

isin(rv) i(4v3-1) -16v*+40v? -9
1+ (z+2)+ —— (z+20%+...||/; 2> =20)
V=i@z+2i) 384
07.06.06.0040.01

1 inv

i () i(-1) -4 +5v2-4
FV(Z)OCEE 2 [v(sin(rv)+2icos(nv)) |1+

(z+2)+ ———— (z+20)%+ ]—
120

isin(mv) i(4v?-1) -16v*+40v%2 -9
1+ (Z+2i)+ ———————— 2+ 2+ O((z+ 20))
V=i(z+2i) 384
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07.06.06.0014.01

(‘Z) (L= V) (v + 1)
N
2i+2° -

V(ZiCOS(ﬂV)+Sin(7rv)) iny &
B
=0 ki (3),

F,(2) =
@ >

Ky

k. K .
2i+2°/;1z+2i| <4

isin(rv) iy 2 \T
e Z

2NV =i (z+20) pary .(5)k

07.06.06.0015.01

F(2 =
vV inv 3 —i(z+2i0) isin(rv) inv 1 11 -i(z+20)
—e2 (2uCOS(7rv)+S|n(71v))2F1(1 v,v+1, — ) ez 2Fl(__v V4 — —; 7)
2 2’ 4 2V =iz+20) 2 2'2 4

07.06.06.0016.01
isin(rv)
— (1+0@z+ 2i))] /(2= -2i)

1 inv
F.(Qxc—e2 [v(sm(ﬂv)+2uCOS(7Tv))(1+O(Z+2E))—
2 V—=i@z+2i)

Expansionsat z==

07.06.06.0017.01

1 v+l v 2+4v V2+T7v+12
F@=-(A) 2 (zsm ( V7 cosz( ))[ + - ]+
z ) ) z 27

2-v V2-Tv+12

;(222(zsm( )\/_cosz( ))[ o —...)/;VGEZA(IZI—WO)

07.06.06.0041.01
24y V24+T7v+12 ]
— |+

F.(z ::E(ZZ) z (zsm( ) \/_0052(”")][ . + -

—

z
e R o I
07.06.06.0018.01
1 Ty TV & k(l__v) ( _%)k 1)
R@=2(7) (Zsm( ) FCOSZ( ))kz(; KL(L— ), (_5) ’
(Z+1) (22
;(f)-?[zsn(“) \/7cos2(”))k2 k'(vil(): )k[ %]k/;lzl>2/\veéz
07.06.06.0019.01
FV(Z)::}(ZZ) Vzl(zsm( )\/70052( ))2F1[1+g,1+v;1+v;—§]+

Z
v 1-v 4
'1—v;—;)/;rzze(—2, ONize (0, QA\veZ

L o7 e
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FV(Z)oc;;joj(Eozz::l( )\/_cosz( ])(uo(;DJr;(zz) 2(zsm( )\/_cosz( ])(1+o(;)) /;

(Zd->ec0)Avez

07.06.06.0042.01
e 27 Leos(nv) — eV 771 arg(2) < _%

F,(2) oc{ 271 —cos(nv) 2"t —g <arg? < % iz s c0)A\veZ

e cosnv) 2L -t 271 True

07.06.06.0021.01

n-2 (nh-49Hn-3
Fr(@) o« 2"1[1+ + ( )¢ )
2z

+...]/;(|Z|—>oo)/\neN

07.06.06.0022.01
21 21 el (n—k—1)! n 4\«
Fn(2 = - (1— —) [——] ineN
r(g) k=0 k'l"(n+1 k) 2k

07.06.06.0023.01

1-n n 4
Fr@=2"1F—,1-—1-n-—|/ineN*
2 21[ > > 22]/ €

07.06.06.0024.01

Fn(2) oc 2* 1[1+ O[ )]/ (12 - )
2

Asymptotic series expansions

07.06.06.0025.01

((% [z+ m)]v — cos(v ) G (z+ \/ﬁ))_v] /i (jv| = o0)

F,(2) «
Z+4

Residue representations

07.06.06.0026.01

o (VE _on = [r<s+%)r<z—v— (-9 2y
F.(2 = cos(—) ress [_] [_J__)+

2vVn | 2 25 -9 4 2

© 1—( (e - r v+1 _ _s
() res i M [f] Ch|hd<1Avez
2 j=0 F(%—s)

07.06.06.0027.01
F.(2 = Sner) ir%s r(S)F(S+ %)F(l;—v— )F(%— )(E)Zs (—j—1)+

PRVE [(s+Z)T(-s-%+1) 2 2

e A )
J;r%s [(s+3)T(=s-5+1) (5) Ch|hEA<iAvez
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Integral representations

Contour integral representations
07.06.07.0001.01

sin(rv) \/;CO{M) 1 Lr(s+%)r(12_v_s)r(%—s)[zz]Sds+

F(2 =

2\Vn z 2)2ni r(l-s 4
vy 1 F(S)r(%—S)F(%_s) 2 -s
gn(_)—-f [—] ds|ivez
2)2niJz F(% —S) 4
07.06.07.0002.01
sin(rv) 1 7+m,l“(S)I“(s+ ) (17_ ) (v+1 ) | .
Fv(2) = 2Vrn 27 Jy-ieo Ms+2)T(1-2-s) (5) dS/,0<y<E(l—|Re(y)|)/\|arg(z)|<n

Generating functions

07.06.11.0001.01

t
Fn(2 = [[t”] —) ineN
1-zt—t12

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

07.06.13.0001.01

1
(Z+49wW' @ +3zW @+ (1-v*)W@2 =0/, W(2) =¢; F,(2) + e p? 1[5)
N2+4 P

07.06.13.0002.02

F(2,

N2+4

07.06.13.0003.01

3009 9’ (1-)g@? 1 Lo
w'(2) + (7 - ]W(Z) +———— W@ =0/, W@ =cFQ@2) +cg ———FP? 1(— 9(2)]
g2°+4 9@ 9% +4 of 02 +4 =3

07.06.13.0004.01

1 (1 )] e’%””(3+e2m)vg’(z)

1
F.(9@), —— PVZ 5 2
V 922 + 4 Vr (92 +4)
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07.06.13.0005.01

2

(39(2) 9@ 2@ g"(z)] (1-)9@* 3g2h@9@ 2h2* N@9'@ H@
w’(2) + - - W (2 + - + + - w2 =0/
92?%+4 ha d@ 92%+4 (92°+4)h@  h@? h2dg@ h@
h(2) 1o
w(2) = ¢ h(2 F,(9(2) + g ——— P? 1(— 9(2))
4 2 V=3 2
Vo2 +4

07.06.13.0006.01

1

1

W[ h(2) F,(9(2),

2

V 92% + 4

07.06.13.0007.01

Z@Z" +4W' (2 +(a®2r-2s+ 17" -

w2 =c¢,2F,(@Z) +c, 2
\4/ 22 +4

07.06.13.0008.01

h(2) b2 ,
2 [i0u)| -

e’%”” (3+e?'m)y h2° g2

Vr (g@?+ 4"

4(r+2s-1))zW@+(a%(r-9°-r*v*) 2" +4sr+9)w@ =0/,

11
P2 1(—iazr)
2

y—=
2

1,
a@—gf”"(s_'_ez»nv)rzrﬁs—lv

Vr (@22 +4)°

1
W, ZF,(aZ), Pf_l[_u'azf]] S
Va2 +4 2
07.06.13.0009.01
—-2a? (log(s) — log(r)) r2Z — 4 (log(r) + 2 log(s
W@ (log(s) — log(r)) (log(r) 9(S)) W@+

alrzy4

alrz4 4

1

PZ

)J

W2 =c SF@r? +c¢
v a2rz 44

07.06.13.0010.01
iar?
2

W,| s F,(ar?),
J @227 4+ 4

Identities

Recurrence identities

Consecutive neighbors

07.06.17.0001.01
F(2 = _ZFV+1(Z) + Fv+2(z)

07.06.17.0002.01
F@=2zF,_1(29+F, 22

Distant neighbors

(4log(s) (log(r) + log(s) — a2 r?%((v? - 1) log?(r) + 2log(s) log(r) — Iogz(s))) w2 =0/

1

2

1
(—z‘arz)
2

1.
acH7 (3472 g

Vr (82r27+ 4)3/2
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07.06.17.0003.01
m m ﬂ+ m 22
Fo =z o™l (27 uﬂ[- ~- 1] Frun(@ +

2

m-1 ml| m

o 2
olFlgrm2lzl 2 %) Um_l[— > 1] Frima(@ s me N

07.06.17.0004.01

m m 1-m |m 22 m-1 m 22
F.(2) = (_1)bJ 23] (_22)T+bJ um(— 5 1] Fr-m(@ + (—1){TJ 2Am2(3] (_f)[TJ 2 um_l[—E - 1) From1 /;

2

me N*

Functional identities

Relations of special kind

07.06.17.0005.01
F 1@ F,_1(2 - F,(2)? = cos(v )

Differentiation

Low-order differentiation

With respect tov

07.06.20.0001.01

0 ';V;Z) == (2 s nh'l( g) cot(mv) + 71) cse(nv) F_y(2) + (n cot(rv) +si nh"l( g) (Cotz(ﬂ V) + s (n V))) R

07.06.20.0002.01

PR = % csc’(nv) (2 F2 (71 cos(mv) — S nh_l(g) sin(r v))2 +27F_(2 (ﬂ cos(nv) - 2si nh_l( 2) sin(r v))]

V2

With respect to z

07.06.20.0003.01
JoF,(2 2vF,_1@+z(v-1)F,(2

0z Z+4

07.06.20.0004.01
RF( 40v-DVvF,2+2zv2v-5F,_1@+((v-2Z+4)(-DF,®

Y (2+4)

Symbolic differentiation

With respect tov
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07.06.20.0009.01

MR 2
2%

z

VZ+4
z Z))n+(—1)"@‘””(in+sinh_1(£))n) /ineN

n
(—(e“”’ + e"""v) sinh‘l(—) + (=" Y (—iﬂ + sinh‘l(—
2 2

07.06.20.0005.02

"F,(2) 1 [(% (z+ \/ﬁ))y Iog”(% (z+ \/ﬂ)) -

" [z
L ) ol ) e V) e

With respect to z
07.06.20.0006.02
0MF,(2) TV _ v v
= 2’"‘2\/71/21‘”‘0032[—)35 1,1-—, —+1,1- —, :
az" 2 2 2 2 2 4

2 2 2 2

Fractional integro-differentiation

With respect to v
07.06.20.0007.01
°F,(2
ov®

1 ,
(2w v (1 - Q(=a, viogw))) (v logw))* — ™™ W™ v~ (1 - Q(=a, v (=i = — log(W)))) (v (=i 7 — log(w)))” —

2V Z2+4
1
Wy (1= Q(—a, v (im — logw)))) (v (i m — log(w)))*) /; w == 3 (z+ VZ+4 )

With respect to z
07.06.20.0008.01

°F,(2
"= =202 r
0z
( 1-v 1+v l-a a 22]]
) 1o 2

VY v v @ 3-a 2 o TVY
zvcos2(—)3F2 L1--, —+L1-—, ——;——|+4sn (—)3F2
2 2 2 2 2 4 2

Integration

Indefinite integration

Involving only one direct function
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07.06.21.0001.01

2F,1(@a2—-azF, (a2
fFv(az) dz=
av

07.06.21.0002.01
2F,.1(d-2zF,(2
f F@Qdz= ———

v

Involving onedirect function and elementary functions

Involving power function

07.06.21.0003.01

1-v —a
fz“‘l F,(ddz= -[2w-v-1zﬂ(z+ v 22+4) (—z(z+\/ Z+4 ))
1 1 2y
[(a+v—l)2F1( (—a+v+1,1-a; E( a+v+3); ( )](z+\/22+4] + A (—a+v+l)

1
cos(ﬂv)zFl[ (—a—v+1),1-¢; -( a-v+3); ( \/22+4)]]]/((—a+v+l)(a+v—1))

Involving only one direct function with respect to v

07.06.21.0004.01

fFV(Z) dv =

2—V

[ fomrn o 1V 74 )| - rsern) e vZ4) )/

Z+4

(2 +a)
ol V714

Involving one direct function and elementary functionswith respect to v

(Iogz[%(u M))+nz)+

Involving power function

07.06.21.0005.01

firseinse= el eV eV

2\ Z+4

O LY Iy TH L By |
oim e eV Z e ol oo V1)) )

Integral transforms

Laplace transforms
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07.06.22.0001.01
Li[Fu(D] (w) =

1 2 1

1

2\ 2 +4 W—Iog(%(z+\/m)) w+m'+log(%(z+\/m)) W—m’+log(%[z+\/mn

Re(w) >

of 757

Representations through more general functions

Through hypergeometric functions

Involving 2F;

07.06.26.0001.01

(T 1-v v+1 1 2\ vz nv v v 3 Z
F,(2 =sin (—]QFl P——— +—cosz(—)2F1 1-— 1+ — = ——
2 4 2 2 2

2 ' 22 2'2" 4

07.06.26.0002.01

1- 4
F.(2) = (L—6(=v) 8(sin(vm))) 2~* ZFl( V, 1- Z; 1-v; ——] -
2 2 2

1 4
(1-6() 8(sin(v ) cos(vm) Z" L zFl[V; , g +Lv+1; - ;] /;Re(2) >0

07.06.26.0003.01

F(2= ; (22)_% (zsinz(%) - \/? cosz(%)) zFl[l + g ! ; V; 1+v; - g] +
; (22)% (zsinz(g) + \/; cosz(%)) oFq1-
07.06.26.0004.01

1 (17— 3 7
FV(Z) == E V( —22 gns(g)—zcoss(%))zFl 1- g' g-‘,—ly 5' Z.|.]_] +

v 1-v
2" 2

4
;1—v;——)/;veEZ
Z

sin(rv) Ty v 1+v 1-v 1 7
—|+V-7 '(—)]F S —
(ZCO{ 2)+ M) 2 '2 4

VZ2+4

07.06.26.0005.01

3 2+i2) isin(mv) _inv

v inv
F,(2=—e¢ 2 (sin(rv)-2icosn v))ZFl(l— v,1+v, = +
2 2 4 ) oyzriz

07.06.26.0006.01

y ] iny 3 2-iz isin(my) v
F. (2 = — (2icos(nv) +SiN(nrv)) e 2 ZFl(l—v, 1+v; —; )— e 2 2F1(
2 2 4 ) 2v2-iz

Involving ,Fq

e 2 5k

P A e

——V, v+
2
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07.06.26.0007.01

Fv(2 =
2V Z2+4

e H O R R A e H e ) e B C H e

Through Meijer G

Classical casesfor thedirect function itself

07.06.26.0008.01

snn) L (2| 5 55
FV(Z)::—G3:3 Z 1 /i Re(z)>0/\veEZ
2\Vn 0, 23
07.06.26.0009.01
: 1 1-v v+l 1-v
sin(zv) |\ 2 3% 2| 2=, =t Nz 3% 2| = =
F (2 = - co'{?) ;ﬁ[— 2 +S|n(7)G%§Z 2 P lnvez
2\/7 5,0 O,E

07.06.26.0010.01

[

=V

' 5]/; Re2)>0AveZ

, =V

22|

No
onN

%' %] cos(vm)z 1 12[4
0,v

71
12
F(2 = Gziz[ Y

2V zZ

07.06.26.0011.01

hatves

(sin(rv) - 2icos(nv)) Sin(xy) _inv L | Va7V isin@nrv)  _ixv o, V+%'%_V
F(2i (1+22) = €2 Gz |t ————e 2 Gz | el
avrn ' 73) 8vr V-z 0,3
07.06.26.0012.01
§ny) im . Lf | VY dcosmn) L | vz s
F (=2i(2z+1) = ez |@icosny) +sinav) Gpglz| o 1|~ ——G3j|z : Lvez
4N 7 ) -z 0.5
07.06.26.0013.01
sin(rv) 2ol 2 % 1;—V %
F(VZ)= G, UL hzE o, 0 AveEZ
2Vrn 0,33

Generalized casesfor thedirect function itself
07.06.26.0014.01
sin(rrv)
GZ,2
2Vn

FV(Z) ==

Through other functions

I nvolving some hyper geometric-type functions

07.06.26.0015.01

iz
]/;neN

Fa(@ =" U.H(— >
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07.06.26.0016.01

iny

F.2 = e (2 sin(z v) TV[— ;) —(cos(nv) + &™)\ 2 + 4 UH(— g))

2\ Z+4
07.06.26.0017.01
i iny _ 1 ojiz _ ) Ll oriz
F@=—-——¥—¢€ 2 (3+432””)Q5_1(;)+emVﬂ'S|n(7rv)Pj_£(E) LiveZ
2V \NZ+4 2 2
07.06.26.0018.01
€2 (2@Qicosmy)—sny) L ( iz _ Loz
F.(2) = Q’ 1(--)+ﬁ«/75m(m)|32 1(——) Lvez
\/7 v=3 2 v=3 2

2\ Z2+4

Representations through equivalent functions

With elementary functions

07.06.27.0001.01

2€vlog(w) _ e(ﬂi—log(w))v _ @—(ﬂHIOg(W))v 1
Fv(2 = /;w::5(2+\/22+4)

2V Z2+4

07.06.27.0002.01

i inv iz iz
F,(2) = ez [si NGz v) exp(—n' v cos‘l(— E)) —2cos(nv) s n(v cos‘l(— 5)))
Z+4

07.06.27.0003.01
exp(2vs nh'l(g)) —cos(v )

F(2 =
exp(v sinh™( INZ+4
07.06.27.0004.01
F.(2 = ((1 — coS( v)) cosh(v s nh"l(E)) +(1+cos(rv)) s nh(v Si nh_l(f)))
2 2
Z+4
07.06.27.0005.01
1 \VA+4 V-2 s
F.(2 = Zsin(g)sin[vsin1 i +|cos(mrv) + ﬂ + 1]sinh(vsinh1(
2 z 2
Z+4
07.06.27.0006.01
1 sin VZ2+4
F (2 = o) (\/7 sin(g) -vV-z cos(g)) COﬁ[vsin_l s
2ol V2 : : :
2 Z+4
= gns(g)_ﬁcog(g))gn[vgn—l 2 ]
-z
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07.06.27.0007.01

isn(ry) i (v T V=1 Qcosrv) +isin(ry)) _irv 2(-1)%
e 2 co —(Zisinh (—)+7T)]+ e 2 sn[2vesc?

,/22+4 V2-iz Vz-2i z-2i

07.06.27.0008.01
1 inv 1 1
F (2) = ez ((ncos(m)+sin(nv))gin[zvgin‘l(5 \/Z—iz))—i sin(zv) cos(ZVsin‘l(5 x/2—u'z)))
VZ+4
07.06.27.0009.01
1 _i C a1 . . T
F.(2 = e 2 [u‘sm(;rv) cos(szm (5 V2+iz )) —(2icos(nv) —sm(nv))sm(szm (5 V2+iz )))

Z+4

FV(Z) ==

History
—M. Bicknell (1970)
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