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Notations

Traditional name

Derivative of the Airy function Ai

Traditional notation

Ai'(2)

Mathematica StandardForm notation

Ai ryAi Prime[z]

Primary definition

03.07.02.0001.01
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03.07.02.0002.01

Lo 527 1 12z
e ﬁ( 5] T #53)

Specific values

Values at fixed points

03.07.03.0001.01

Ai’(0) == —
V3 r(3)

Values at infinities

03.07.03.0002.01
lim Ai'(x) =0
X—00

General characteristics

Domain and analyticity
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Ai’(2) isan entire, and so analytical, function of z, which is defined in the whole complex z plane.

03.07.04.0001.01
z—AI'(®::C—C

Symmetries and periodicities

Mirror symmetry

03.07.04.0002.01
Ai'(2 =Ai'(2

Periodicity

No periodicity

Poles and essential singularities

The function Ai’(2) has only one singular point at z = . Itisan essential singular point.

03.07.04.0003.01
Sing (A'(2) = {{&, oo}}
Branch points

The function Ai’(z) does not have branch points.

03.07.04.0004.01
BP,(AV'(2)) = {}

Branch cuts

The function Ai’(2) does not have branch cuts.

03.07.04.0005.01
BC,(AI'(2) = {)

Series representations

Generalized power series

Expansions at generic point z== 7z,

For the function itself
03.07.06.0028.01
Al (2) o« Ai' (20) + Al (20) 20 (2— 20) + %(Ai(z()) +AI'(20)20) Z-20)* + ... [: (2 20)
03.07.06.0029.01

1
Ai'(2) o< A’ (20) + Ail (20) 29 (2— 20) + 5 (Ai(z0) + Al (20) 20) (2— 20)* + O((2 - 20)°)
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03.07.06.0030.01
Ai'(2) ==

s s (DI (s=D1(=3]+3s+1)(-3j+35+2) (- 3J—k+3s+3)k2( )

s P LE LSS
2 o K!

50j=0i=0 itjts-pte-20t(3) (5-9)

s 51 (DI (=i +s- D! @i-35+2)(-3] —k+ 35+ 1y (5] 2
S[ Al'(zo) +

0120 =0 (-Drjts-Drs-20t(3) (3-9)

zék s s-1

2
ZZZ(( DI (—i+s—1)!1(-3j+3s+1)(-3j+35+2) (- 3]—k+3s+3)k2[ )]/
4 3Js

s=0 j=0i=0

[“j!(s_,-m_m+s_1>,(§]ig_s)i][_§]‘_

ks o1 (DI (Cirs— 1! (-3j-k+3s+ 1)k(—§)s[

<0120 120 i!jz(s—j)!(—Zi+s-1)s(§)_(§-)_
I I

03.07.06.0031.01
4-Kk 5-

()ﬁ141k
I - Sl = — ——;
3% 737 3 3 3

03.07.06.0032.01
Ai'(2) « Ai'(20) (1+ Oz~ 20))

x~
© | Mo

Ai'(2) == i S %

o K

Expansionsat z==0

For the function itself

03.07.06.0001.02

, [ z2 B ] Z [ 2 ]

Ai'(2) oc — 1+ —+—+... |+ ———[1+ —+—+...|/; (z>0)
%F(%) 3 72 232/31—@) 15 720
03.07.06.0033.01

1 2 B 72 2

A’ (D) o« — 1+ —+ —+02) [+ ———— |1+ —+ —+0(2)

%F(l) 3 72 232/3F(§) 15 720
3

03.07.06.0002.01
k

y S z > 1 (2
s 232/er()kz() [5]- %r(z)é(g)kkz[ﬁ)

03.07.06.0003.01

P A L R
T ey & 6]‘%(1)() {53)
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03.07.06.0034.01

k+2 27 (k+2)
1 o I n Kk
Ai'(2) = Z ( ) ( ° )(\:3/? z)
\3/371 k=0 k!
03.07.06.0004.02
1 Z
Ai'(2) o« — + +0(2)

V3 r(%) 2323 r(%)

03.07.06.0035.01

5 el ;@
AI'(2) =Fu(2) /; || Fn(2) = =Ai'(2) - -
I'(2) (z 2= 32/3 F( )kZO: (3)kk' \/_r( )kz:( ) I'(z 232/3 F(%) n+ 1)'(§)n+1 [ 9]
F[l one s 23] ! [Zg]ml F[l 2, 4 23] /\neN
inN+2, N+ = — |+ — n+2,n+—; — ne
1F2 3 9 %F(%)(n_‘_l)!(%)mjh 9 12 3

Summed form of the truncated series expansion.

Asymptotic series expansions

Expansionsinside Stokes sectors

In exponential form ||| In exponential form

03.07.06.0014.01

242, 7 455 1

A'(2) o — e 3" Vzl1+ - + ( )]/ larg(@)| < A (12 > o)

2V 4872 46087 2?

03.07.06.0015.01
1 7
1 2z, n (‘6) (6) 3\

Ai'(2) o — ez Z#(— ] +0 [ilag@l <a A2 > ) AneN

2Vn k=0 k! 42 z@

03.07.06.0016.01

23 2 \"6
VT Y

2 \/7 k=0

3 k
] /i larg@| <7 A (12 - o)

Ai'(2) « —
4792

03.07.06.0036.01
K
o LM o
+ —
2V k=0 (%)k k! 2D

o (2), (2),(B) (),
9%6Vr 2 kzc; (—)kk!

2

e
Ai'(2) « —

3227
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03.07.06.0005.01

_2 17 3
M@ ——— e 3T F o(——, —;;——)/; larg@| < A (12 > o)
6 6 4732

2«/7

03.07.06.0006.01

1 2.3 1
A'@ o - 37 [1+o[ ])/ larg@)| < 7 A\ (12| - o)
2V 2

In trigonometric form ||| In trigonometric form

03.07.06.0017.01

, Vz 222 g 455 40415375 1
R Y L T of2)-
n 3 4 46087 1274019847 2

7 (2782 & 13585 823318925 1 2n
sin +—1]1- + + O(—)) /i larg(@)) < — /\(|z| — 00)
48732 3 4 138247 1274019847 pad 3

03.07.06.0018.01

7 22 oo B EEL B oy 1
) ) )|

Ai'(=2) « ——— | co -
p 3 = (%)kkv 47 s
7 (282 g n(%)k(%)k(g)k(g)k 9 | T
I L L LR

03.07.06.0019.01

2 = melEhEhEhE oy
Ai’(—z)oc——7r s{ 22 ]kz_(; ( ) - [_E] _
st ><l—(l))<:) L) 2

03.07.06.0007.01

272 n 1 5 7 131 9
Al (- Z)O<——\/_ 08 ——— 4+ — | Fy| - —, =, —, = _;__)_
Vo 3 4 12'12'12° 12" 2" 45

7 ) 2727 g 5 11 13 19 3 9 2n
snl ——+ = [Fo — =, =, || lag@l < — /\ (12 - o)
48 742 3 4 12 12 12 12 2 4B 3

03.07.06.0009.01

1, [ S[223/2 n] 1 7 272 x 1
Ai'(-2) « ——— V7 | co - (1+o(—]]— sin[ + - [1+o[—]]
N3 3 4 z 48 2 3 4 z

2r
J:larg2)] < — INCED)

Expansionsfor any zin exponential form

Using exponential function with branch cut-containing arguments
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03.07.06.0020.01

1
2V3r (7)™

Ai'(2) «

2./ Ti 455 1
V-1 ((—1)1/322+(—z3)2/3) eV |1y S +O(—) +
o g 46087\

2. 7i 455 1
(~1)H22 (_(_1)2/322+(_23)2/3) @—gs\/; [1_ i ~ +O(E]

48 \/; 4608 2

/3 (124 = o)

03.07.06.0021.01

Ai'(2) o (—1)11/1%'555(( 27 - (- 1)2/322)

2V3r (-&)"™

12,—_1 egi\/;((_z?’)Z/3+(_l)l/322)

A [

1
]]]/; (IZ > 0)AneN
3(n+1)
Z 2

03.07.06.0022.01

AT (@) o« —————— (—1)“/12@’2”'5(( 27~ (- 1)2/322)i -
2V3r (&) o KA
e - (--) G s |
(_1)1/12 fgt -z (( 23 2/3+( 1)1/3 22) Z [ /’ (|Z| N OO)
k=0 ' 4y -2

03.07.06.0010.01

2. 7 1 3i
(P ——— (—1)11/1%’5‘5((43)2/3 (12 Z)oFol - :
2V3r (-&)"™ 4\/
2. 7 1 3i
Y1 @5”5((-z3)2/3+(-1>1/3z2)2F0 T | TS
LRV

03.07.06.0037.01

(_ 1)3/4

%‘/jn —i+ AP i+ +e‘%‘/; i+ AR (lis
m[ (Ci+V3) (2 +(+V3)2) (6433) 27 ﬁ)zz)]

[ga)k(i;)k(iz)k(iz)k (i):o[;zl ]]], e

ofg, a2
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Ai'(2) «

Ai'(2) «

Ai'(2) «

03.07.06.0038.01
3/4
(-1

2B . 23 . LBV A% (L
—||e3 il(—i+V )i+ Z)+e 3 i+V3 +(—I+V Z

(_ %)k (%)k (17_2)k (g)k K 2 2/3
e 1] v S AR

__J__ ((H\/_)( )2/3 ; ) ))i(_) (E) (E) (12)k[ 9 ]k

k=0 (_)k 4z

/: (12 = o0)

03.07.06.0039.01

(CON

4\/¥(_23)7/12

JF (_i S 711 i] ! [ezaiﬁ((—i+\/§)(—23)2/3+(i+\/?)22)+
121212122423 48\/3

o i(i+V3) (2P + (i +V3) )) (E HBB3 9)

12'12' 12" 12" 2" 42

[ (s VA o vE)2) S (B 2 i vE)2)

1,12 = e0)

03.07.06.0011.01

=, am ((—1)11/12 «e’g"g((—zs)z”’ - (-1722) (1 . O(LJ] )
2V3r (-8)" #

T V7 (-2°+ 1+ 2) [1 + o[%]]] /; (12 > o)

Using exponential function with branch cut-free arguments
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03.07.06.0040.01
Ai'(2) «

1

_4m(_23)7/12

(e‘i(zﬂz)(‘(—lw/?)\a/;zf‘/z (143)Z 11+ VI -2 V2 +(143) (-2«

e#((—l+\/§) V-2 23/2+(—l+\/§)22—(l+\/§)\/;\/?+(1+\/§)(—z3)2/3))

[1 455 40415375 6183948445675 ( 1 ])

- - - +
46087 1274019847 17612050268162° b

7

( 223/2(1 \/—)\/723/2 1+\/—)22+1 \/—)‘/;‘/_ 1- \/—)( )2/3)
484 -7

5 (VI 2 22 (14v3)2-(1-VE) 2 ﬁ_(l_ﬁ)(_f)%)]

13585 823318925  189935559402875 1
[ 1=
z

+ + + /i (|2 - o)
138247 1274019847 17612050268167°

03.07.06.0041.01
Ai'(2) «

1

——7( 223/2( 1+\/_)\/723/2 ~1+V3) 2+ 1+\/_)\/7\/_ (1+V3) (- )2/3)
4M(_23)/12

272

5 (1 V)2 2o (- 1+ﬁ)zz-(1+ﬁ)\/?ﬁ+(1+ﬁ)(-23)2/3))

BB (B oy (1 7
(@)% [E) +O(23n+3] N
[ (@I 2 2 (10 VE)2 (1IN 2 VT -1 vE) (2

b

2752

@T(_(ux/?)ﬁzsh(uﬁ)zz_(l_ﬁ)Eﬁ_(l_ﬁ)(—f)“))

/i (124 » c0)AneN

EMEMEEL o s
()]
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03.07.06.0042.01
Ai'(2) «
1

_4m(—23)7/12
@i((_uﬁ) V-2 23/2+(_1+ﬁ)22-(1+ﬁ)\/;E+(1+ﬁ)(-23)2/3))

( 23/2( 1+\/—)\/723/2 1+\/_)22+ 1+\/_)\/7‘/_ 1+\/_)( )2/3)

o FellEhElE@k o p 7
v e
[e‘é(zﬂz)((1+\/§) _A P2y (1+\/_)22+1 \/—)\/;\/— 1- \/—)( )2/3)

T (aeva ) 2 )0 32 v 2

03.07.06.0043.01
Ai'(2) «
1
4ver (-2
ﬁ((—l+\/§) J_A z3/2+(—l+\/§)22—(1+\/§)\/_z3 ‘/;+(1+\/§)(—z3)2/3))

B RO T RGP N e

e 3

1571319 7
41

WRRR R g
[ (1T E 224 (143 2+ (1- VI 2 VT -(1-VE) (-2

ezf/z(—(1+V?)ﬁ23/z+(1+ﬁ)zz—(1-ﬁ)ﬁﬁ_(l_ﬁ)(_f)%)]

5 11 13193 9
( ————— ]/(IZI—wo)

F
12'12' 12" 12" 2" 48
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03.07.06.0044.01
Ai'(2) «

1

4@(—23)7/12

( 223/( 1+\/—)\/723/2 1+\/_)22+ 1+\/_)\/7‘/— 1+\/_)( )2/3)

(1+\/_ \/723/2 1+\/§)22—(1+\/§)\/;\/?+(1+\/§)(—z3)2/3))[1+0[%)]—
! ( (@ VI 2 224 (1 VE) 24 (1IN A VT (V3 )2+
oy
i( 1+V3) Ff/z (1+V3)Z- 1-@)5&-(1-&)(-?)2/3))[“

/i (12 - o0)

1:)

03.07.06.0045.01
25312 2532

ie 3 ¥z e 3 {z 2n
T avr D=5
2732 \‘}’7
Ai’(Z ER 2n 27/
(2) — "o _?<arg(z)5?/(|zl_)°°)

222 2232

ie 3 ¥z _ 5 True
2V 2V

Expansionsfor any zin trigonometric form

Using trigonometric functions with branch cut-containing arguments

03.07.06.0023.01
1

2@(_23)7/12

23 n 2y -2
(22—(—23) )COS{Z— 3
(27 -2)e S{ZF

Ai'(2) «

rad

455 40415375 1
1- - +0 —||-
46087 1274019847

2/3 T 2‘/7
2 —\/—((—23) + )cos{z—

7

484 -2

13585 823318925 1
[1+ + + O[;)]] /(12 » o0)

+ —

138247 1274019847
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11

03.07.06.0024.01

1 2/3 2 —23 T
————— |2~ (7))o -
2V3r (-&)"™ 3 4

[i<-s>k<i>k<ak<§>k( 9 )[ : ]]

Ai'(2) «

V3 ((—23)2/3+zz)c05{2 :3 %]]

47

3(n+1)

- E)kk! Z 2
7 ((—23)2/3_22)c05 2\/; . n _ﬁ((_£)2/3+22)co 2+ -7 K
48+ -7 3 4 3 2

(BB ELE) oy (1
[Z k!(%)k E] +O[ ¥]]]/ (12> ) AneN

k=0

03.07.06.0025.01
1

2@(_23)7/12

(22 - (—23)2/3) cos[

Ai'(2) «

2V-2 =«
3

4

_ﬁ((-f)”ﬂzz)cos[ - +%

7

= ((—23)2/3—22)c05{ 3
o (B) (B (3) (B oy
Eoan )

03.07.06.0026.01
1

2V3r (-2)

(22 - (—23)2/3) cos[

Ai'(2) «

3 2V -2 =«
V3 (-2 +22)cos{ 2

Ve
4

2y -2
3

2y -2 T

V3 ((—23)2/3+22)c05[ 2

7

48+ -2

5 11 13 19 3 9
aFg v T

F
12 12 12 12 2 473

2y -2 Vg
+_

(-2)"-2) Cos[ 3 4

|

/i(12 - o0)
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03.07.06.0027.01

1
2V3r (7)™

Ai'(2) «

)

1, (124 = o)

48 -

Using trigonometric functions with branch cut-free arguments

03.07.06.0046.01

1
Ai'(2) « —

2Ver (-2)"

27372
3

[[((l+‘/§)(—23)2/3+(_l+\/§)22)cosh[ )_ﬁ\7;[(1"'\/3)‘3/‘7+(1—\/§)2)sinh[2§/2]]

455 40415375 6183948445675 ( 1 ]) 7
— — p— + JR— p—
46087 1274019847 176120502681627° 48 [ 23
27

vz (Va2 —<1+ﬁ)z)gnh[72)y;+((_l+ 73] <1+v€)zz)cosh[2j2)]

1

712

1+

+ + +
138247 1274019847 176120502681627°

13585 823318925  189935559402875 1
O[;)] /1 (12 = )
Z

03.07.06.0047.01
1

2Vern (-2)"

S —

3

Ai'(2) « —

n (‘%)k(%)k(é)k(g)k 9 \¢ 1 7
2 (2). [E) +O(23n+3] o
\/;\7?((—1+\/§)\3/;—(1+\/§)z)sinh[2§/2] +((—1+\/§)(—23)2/3+(1+\/?)zz)cosh[zjzn

(ELELELEL oy s
2 ) dz)

/;(]2d > 0)AneN
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Ai'(2) « —

2vVer (-2&)"™
[[((1+«/§)(—z3)2/3+(—1+x/§) )cosh[ ]rJ_ (1+vE) V=2 + (Lﬁ)z)gnh[?]]

kzj(; = é)ikl.z al (E)k_ 48\/7_723 (‘/;\6/;((—1+\/§)‘3/;—(1+\/§)2)sinh[2723/2) +
R P

Ai'(2) « —

2Veér (-2)"
[[((1+x/§)(—z3)2/3+(—1+w/_) )COSh[223/] «/—\/_(1 VIl -7 + (1—‘/3)2)3‘”'1[?]]

4F1(_i,i,1,5;1;i]_ ! [\/?((—1+\/§)\3/;—(1+\/§)z)sinh[2723/2J\7;+

oz

511131939

((—1+«/5)(—Z3)Z’S+(1+\/§)zz)cosh[2§/2]]4F[ ————— )

12'12' 12 12" 2" 48 fd= e

.06.0050.
1

2veér (-2
[[((l+\/§)(—z3)2/3+(—1+\/§)zz)cosh[27zw]—«/?\7; (weva) = +(1—\/§)z)sinh[2—23/2]]

Ai'(2) o« —

3

[1+o[;]]— 48\/7:3 [\/7((—1+x/§)ﬁ—(u«/?)z)sinh[%zw)f/;Jr

(10 v3) -2+ 103 2)ot{ 5 10[ 3

/i (124 = o)
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03.07.06.0051.01

% (cosh(222) + £ sinh(225))  argp < - 22

2n

—%” <arg(2) < 2?" /i (12 = o)

i) I () w2

7(_1)3:/? (cosh(%) —i sinh(%)) True

Residue representations
03.07.06.0012.01
\6/? -~ 2 -3s ~ -3s 2 2
i/ __ —2/3 i —2/3 i
Ai'(2) = g‘ress((r(s+ 5](3 12 2) )I‘(s)](—1)+§r&es((l"(s)(3 12 2) )F(s+ 5))(—]——]

03.07.06.0013.01

- (5)° - (5)°
o’ :z 1/3 2 9 a3 9
A= |37 ) res SRETNTERRTENEL R 2 Hor (2 gr(2 s

Integral representations

On the real axis

Of thedirect function

03.07.07.0001.01

1 e t3
Ai'(2) ==——f tsin 5+zt dt/;1Im2) =0
0

e

03.07.07.0006.01

i 0 i[i+zt)
Ai’(z)::z—f te's Jdt/;Im@2 =0

T

Contour integral representations

03.07.07.0002.01

1 coexpif3) 8
Ai' (2) ==——f ted = dt
270 Jooexp=rif3)

03.07.07.0003.01

&5_ 1 y+i 0o 2 _
Ai'@)=—-— — I'(s) F(s+ 5)(3*2/3 2 Ssds/; O<vy

21 27i Jy-ico

03.07.07.0004.01
6

NERE! 2 as
A’ = ——— —fF(s) F(s+ 5) (3232 *ds
L

2w 2ni

NORICI)
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03.07.07.0005.01

o xfawz re 2y 3 ' 2]
AO=51 20 f_c (5o r(t_ [3] ds- zm'fz 1) (L L [3] ’
o e CELERTE

2

Differential equations

Ordinary linear differential equations and wronskians

For thedirect function itself

03.07.13.0001.01
1

Var(3)

ZW'(2) - W@ - ZWD) =0/, WD = A'(2) [\ w(0) = — Aw©=0

03.07.13.0002.01
W' (@) -W (@) -22W2) =0/, W2 = Ai'(2 ¢; + ¢, Bi'(2)

03.07.13.0003.01

WA(AI'(2), BI'(2) = _Z
Vs

03.07.13.0004.01

2ni z
WZ(Ai'(Z), Ai/(Ze 3 )) = —¢g6
2n

03.07.13.0005.01

_exi z _xi
WZ(Ai’(z), Ai/(zag 3 )) = — ¢ 5
2r

03.07.13.0006.01

_2ni 2ri z
e )
2nmi

03.07.13.0011.01
I@I@OW @ -(g@*+92 9’ @)W D -92°d@D°W2) =0/, W2 = ¢, Ai'(g(2) + ¢, Bi'(9(2)

03.07.13.0012.01
9292

W(Ai'(9(2), Bi'(9(2))) = -

03.07.13.0013.01
929 @ h@* W2 - (202 g@ N (@ +h@ (¢ (2*+ 92 9" @) h@W® +
(-92°h@2*g@° +h@ W@ 9@ +9@ (DN @ 9 @+ 9@ (2N (2* - h@ I @) W) =
0/, W@ = ¢, h@ Ai'(g(2) + ¢, h(2) Bi'(9(2)
03.07.13.0014.01
92h2*g®@

T

Wy(h@) Ai'(9(@), h@) Bi'(9(2)) == -

03.07.13.0015.01
ZW'(2) +2-2r-2s+HW (2 +(s@Rr+s)-ar’ 2w =0/, w2 = ¢, ZAi'(az) + ¢, 2Bi'(az)
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16

03.07.13.0016.01
az r Z2 r+2s-1

T

W,(ZAi'(az), ZBi'(az)) = -

03.07.13.0017.01

w’(2) — 2 (log(r) + log(s) W (2) + (Iog(s) (2log(r) + log(s)) — a®r3? Iogz(r)) W(2) = 0/; W(2) = ¢; SAI'(ar?) +c, ¢Bi'(ar?)
03.07.13.0018.01

a?r2z2s?Zlog(r)

W,(s*Ai’(ar?), s'Bi'(ar?) = -
T

Involving related functions
03.07.13.0007.01
WO @) -4zW (2 -2W2) =0/; W2 =, Ai(z)2 +C, Bi(2) Ai(2) + ¢3 Bi(z)2

03.07.13.0008.01
W3 (2) - 42w (2) - 2W(2) == 0 /; W(2) == W1(2) Wo(2) A WY (2) — ZW4(2) == 0 A W5(2) — ZWy(2) == 0

03.07.13.0009.01

2
WZ(Ai’(z)Z, Ai'(2 Bi' (2, Bi’(z)z) =-=7
T

Ordinary nonlinear differential equations

03.07.13.0010.01

Bi' 2+ ¢ A’ (2)
W2?-z2+W@ =0/ W)= ————
Bi (20 + ¢ Al (2

Riccati form of differential equation

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic operations

03.07.16.0001.01

1 (d23 2m 1 (d 23)2m
Ai'(cdzH™) = — +1|Ai'(cd"Z™) - 1- Bi’(cd™Z™) /; IntegerQ[3 m]
2| g2mpm 2\/? g2m £m
03.07.16.0002.01
, 1 23 2/3 1 23 2/3
w(i2) =2 safao- - v
2V3 v

03.07.16.0003.01

1-iV3
AI'((-1)?R 2) = (A'(2-iBi'(2)

03.07.16.0004.01

()=

(Ai'(2+iBi'(2)
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Identities
Functional identities
03.07.17.0001.01
_2in 2ix 2ix _2i
Ail@+e 3 Ai'(e 3 Z]+e 3 Ai'(e 3 Z)==0
Complex characteristics

Real part

03.07.19.0001.01

./ . 1 -7 y2 ! y2
Re(Ai (x+£y))::§ Ai’l x = x -= + A x+ x -
X X

Imaginary part

03.07.19.0002.01

Im(Ai’(x+m‘y))==i —i Ai’[x—x —i — A’ x+x —i
2y X2 X2 X2

Absolute value

03.07.19.0003.01

Lo , Voo, ¥
|A'(x+iy)|=|AI'|x-x - A’ X+ x -=
X X

Argument

03.07.19.0004.01

1
arg(Ai’(x+iy)) =tan"![ — | Ai'| x—x —i + AP’ x+x —i , —
2 X2 x2

Conjugate value

03.07.19.0005.01

1 iX
Ai'(X+iy) = — [AI'| x—x —f + A’ x+x —i -— —i Ai’|x—x —i
2 X2 X2 2y X2 X2

Signum value
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03.07.19.0006.01

By N e Y IO e Y Oy
[ofoor 2 o2

sgn(Ai'(x+iy)) =

Differentiation

Low-order differentiation

03.07.20.0001.01

AAI'(2)
=zAi(2
0z
03.07.20.0002.01
PAI'(2 . ,
= Ai(2) + zAi (2
07

Symbolic differentiation

03.07.20.0005.01
FAD 1 . n ok ok (DR k=) (=3]+3k+1) (3] +3k+2)(-3j+3k- n+3)n2( )k N
= —Ai (z)6n+z o ZZZZ

oz 2 01010 itk rke-2i(2) (4-K)

0k ket DI i+ k=11 @i -3k+ 2 (-3]+3k-n+ Dy (3] Ay
[——] Ai'(d +
PcpEy -1tk k-2 (3) (2-K) °

NI

0k ket (G k= D13+ 3K+ D (-3]+3k+ D (-3] +3k-n+3),,(3)  ay
k20 120 =0 i!j!(k—j)!(—zi+k—1)!(§)i(§—k)i [ ]

n k k-1(— 1)J+kl( i+k-1!(-3j+3k- n+1)n(__)k[ Z3

ZZZ —g]l Ai(2) /ineN

k20120 1-0 izjz(k—j)z(—Zi+|<—1)!(§)i(§—k)i

03.07.20.0003.02
AI'(2) 8 1 . 4
=337 F(—)222F3 1, —;1-
3 3

a7

Fractional integro-differentiation

03.07.20.0004.01

AR 8 DN, -, 4
=3 37¢ F(—)222F3 1, —;1-
bika 3 3

Integration
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Indefinite integration

Involving only one direct function

03.07.21.0001.01
L Ai(az
fAI (azydz==
a

03.07.21.0002.01

fAi'(z)dz:: Ai(2)

Involving one direct function and elementary functions

Involving power function
Involving power

Linear argument

03.07.21.0003.01
2

fz“‘lAi’(az)dz:
9328

03.07.21.0004.01

P 22 a2\ _(a
fza Ai'(9dz== ppen F[—+ —)1F2 —+ - -, -+

03.07.21.0005.01

222r(3+2) (4 254 5
_ T
3 333 3

fz”*zAi'(z) dz=-(n+2)(zAi'(@ -nAi(2) " + Ai@ 2" - (n-Hn(n+2) fz”‘zAi(z)dz/; neN

03.07.21.0006.01
r

szi'(z) dz= ———
o151

03.07.21.0007.01

fzz Ai'(@dz==2Z Ai(2) - 2Ai'(2)

4

w
N
i
n
N
—_—

Power arguments

03.07.21.0008.01

fz‘"lAi’(az’)dz::

93¢ r

Involving exponential function

ol e o e

sz

a

3r’

3
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Involving exp

Linear argument

03.07.21.0009.01

2 a2 1 1 511 141
fe 377 Al'(@an dz= ——|64Fy|—=; = = (-9 (az)3/2]—20(az)3/21|:1(—; — = (-4 (az)3/2)]+
15323 al“(§) 6 3 3 6 3 3
3

3V3 z 58 1 151
[2(a2)3’21F1[—; — = (=% (a2)3’2)—51F1[——; — = (=% (aZ)S/Z]]
r(%) 6 3 3 6 33

03.07.21.0010.01

2 1 1 144 5 1 4
f@3 Ai'(@adz= 201F1( — —(az)3/2)(az)3/2+61F1 — - —(a2)®?
15 |ar() 63 3 63 3
3
3V3z 58 4 15 4
—[21F1[—; - = (az)3/2) (az)3/2+51F1(——; - —(az)3/2])
r(2) 63 3 63 3
3
Power arguments
03.07.21.0011.01
1 372
fe3( 2@ Al (aZ) dz=
5 1 2 1 2 1 an
[ ( 2r+1)1“(—)2F2(——, —;——,1+—;—(—4)(az’)/)—a2
332/3(2r+1)r 3 6 3r 3 3r 3
7 4 2 7 7 2 l 2
! )ZFZ[_ LT 2 )
3 6 3 3r'3’3 3r' 3

03.07.21.0012.01

2 32 1
f@3(ai) Ai'@z)dz=-
3328 (2r+1) r(%)r(g)

5 1 2 1 2 4 7 4 2 7 7 2
[2[3\3/3(2r+1) F[ ]ze[——. — e 1+ — —(az“)3/2) 22T ( )2':2(— ——— —+ — (azr)3/2)))
6 3r 3 3r 3 3 6 3 3r 3 3 3I’

Involving exponential function and a power function

Involving exp and power

Linear arguments



http: //functions.wolfram.com

21

03.07.21.0013.01

1_ 3/2
fza—leg'( 2)(az) Ai'(az)dz::
1 1 720 47 2a 71
1 : [Z‘t(azzzal'{S)ze[e ? g; g,? 5 5( 4)(az)3/2] 33
2/3
33? a(a+2)r(§)r(§) '

5 1 20,' 1 2a 1
(a/+2)1"( )ze(—— — = —+1 =(- 4)(62)3/2)]]
3 6 3 3 3 3

03.07.21.0014.01

f\/? e_g(aZ)S/zAi'(az)dz: _r o3 2@
21a2x/?r(§)

2 a1t
6a2 Al (az)l“( )22+2\/az a2zl ( 3/223/2) (1)\/3 a¥2 72 —232/%5(&2)3/2—AI 5(Ea3/223/2)
3 3 3

3
\ a¥? 22
03.07.21.0015.01

2 2932 1
fz“‘le3(az) Ai'(@z)dz= —
332/3a(a+2)r(§)r(5)
1 720 4722 74 5 120 1 2a 4
(z“[azzza/l“(—)ze(—, o= — 4 —(az)3/2)—3«3/§(a+2)r[ ]ZFZ(—— — = —+1 —(az)3/2)]]
3 6 3 33 3 33 6 3 3 3 3
03.07.21.0016.01
2 a3 1 2 32 1
fﬁes(az) Ai'@dz= ——— |6a?e:® Ai'(az)l"(_)22+
21a2w/?r(§) 3

(L
2+vaz a2e5(az)3/2f'S(Eas/zzs/z)r(}) 3 a¥? 7 +232/3+Ae§(az)3/223| 5(333/223/2)
3\3 3 —3\3

| 232 B2
Power arguments

03.07.21.0017.01
( 2)(az’) .
fz" les Ai'@Z)dz=

1 1 7 2a 4 7 2a 7 1
(za[azfrar( ) [— — -, —+— — 4)(az')3/2)
332/30(2r+a/)l"(%)l“(§) 3 6 3r 3 3 3r 3 3

3 5 1 20 1 2«
3v3 @r r F — e — 41— 4az'3/2)))
‘/_(+a’)()22(63r33+ (-4 (az)




http: //functions.wolfram.com

22

03.07.21.0018.01

2 32
fz‘"l 3@ Ai'(@Z)dz=

1 1 72¢ 472 74
(z" [aZZZrar(—)ze[—, S e @33 e
332/30,(2r+a,)r(%)r(§) 3 6 3r 3 3 3r 3 3
5 120 120 4 .
F[—]ZFZ(——, —i-— —+1 - @)’ )))
3 6 3r 3 3r 3

Involving hyperbolic functions

Involving sinh

Linear argument

03.07.21.0019.01

2 1
fsinh(— (az)3/2)Ai’(az) dz=:——
3 10 (232 792)%°
;2 @)% 3 @2 v 32 3223, 2 2 az 2 3 a2 2 s e
e3 z (—1+e3 ) 5Ai'(az) (82 2%%) +d z 7I4(§a/ z/)—l_ﬁ[—a/ 23/) -
3

(a3/2 Z3/2)2/3 3
4 32
2 (1+e3 @2 ) Vaz (a¥? 23/2)2/3 Ai@z)

03.07.21.0020.01

2 1
fsinh(5 @2°%? + b)Ai’(az)dz::

30a(a¥? 23/2)2/3 F(g)

1 4 5 2 2
o3 2(az%-b _6 (1 +ed (a232+2 b) (a3/2 23/2)2/3 Ai(az) r[g] (a2%2 +2 \3/3 o3 (az*? (a3/2 23/2)2/3 _2 \3/3 o3 (@2¥2+3b)

3at 2 1(2
(a¥? 23/2)2/3 + 15a[—1 + eg(azﬁ/mb) z(a¥? 23/2)2/3 Ai'(az) F(E) + 7(3) o5 @420 |4(E a2 z3/2] -
(a3/2 Z3/2)2/3 3\3
A T(2
4 2 2 5 2 5) 34 3] (2
R 1 et H R R I Y RS
3 3

(as/z Z3/2)2/3 3

Power arguments
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03.07.21.0021.01

2 1
fsinh[—(az‘)3/2)Ai’(az')dz==
3 632/3(2r+1)r(1)r(§)
, (1 74 277 21 i 74 277 24
N A I (NS P
3 63 3r'33 3r3 6'3 3r 3 3 3r 3
12 1 2 4
3\3/3(2r+1)1“[ ] ( I _’_(azr)3/2)+
6 3r 37 3r'3
12 1 2 1
3\3/5(2r+1)F[ ] ( _ ——— _;_(_4)(azr)3/2]]]
6 3r 37 3r'3
03.07.21.0022.01
2 1
fsinh[—(az')3/2+b)Ai’(az’)dz::
3 632/3(2r+1)r(3)r(§)
1 7427721 74 2 77 2 4
ool e 200 2 el 2T 2 e
3 63 3r 33 3r 63 3r3 3 3r 3
12 1 2 4
3\/_@2b(2r+1)1“[ ]ZFZ( S 1+ —: —(az')3/2)
6 3r 3r
5 2 1 2
3«3/3(2r+1)r[—J2F2(—— s 14— —( 4)(az’)3/2)]]
3 6 3r 3 3r

Involving cosh

Linear argument

03.07.21.0023.01

2
fcosh[g (az)3/2) Ai'(@az)dz=

1 6t}%(—z)(az)s/z _6(_1+e%(az)?:/z)(as/zzs/z) Ai(az) F[ ](az)3/2 4V3 e 2 @2® (a2 23/2)2/3
32 3/2\23 (5
30a(a¥? 22 F(a)
42 r(2
432 5y 34 3) 4 a3 2
15a(1+e3(az) )z(a3/2f/z)z/SAi'(az)F(—)+ 7()@3(512) I4(—a3/223/2)+
(as/z 23/2)2/3 3\3

3a' 7 1(2) 2 - 2 5 2 5
z /2

7(3)“(_&3/223/2)_3&%3(@ o (a2 (S) s e[

(as/z Z3/2)2/3 3\3 “3\3 3 “3\3 3
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03.07.21.0024.01

2 1
fcosh(g @z2°%? + b)Ai'(az)aZzzz

30a(e 727 1(3)

1 4 2
e_§Z(az)3/2_b —6(—1+ @§(az)3/2+2b) (a3/2 23/2) Ai(az) F[ )(a 2)3/2 2 \/— —(az)3/ ( 22 23/2)2/3 \3/? eg((az)3/2+3b)

232 23/2)2/3 3\3

4 3 2
(a¥? 23/2)2/3 + 15a[1 +e2®? +2b) z(a¥? 23/2)2/3 Ai'(az F(— I4(— a’? 23/2) +

5
5)+ 3a r(g) 82(32)3/2+2b24
3

3a*7 F(ﬁ)

3 2 4 _3p 2 5 2 5
|4(_a3/2 23/2)_3a3e3(az) +2bz3| 4(_ a3/2 23/2)1—~[_]_3a323| 4(_a3/223/2)1—{_]
(as/z Z3/2)2/3 3\3 “3\3 3 “3\3 3

Power arguments

03.07.21.0025.01

fcosh[ (az')S/Z)Al (@z)dz=
7 2 4 7 4 2 7
‘ ——az’3/2) F( MR
3 @z)" | +,F 3r 3

) 1 7 4
Z| & F(—)(ze[—, -+
3 6 3 3r 3 6 3

2 7
3 '3
5 12 1 2 4
r[ ]ZFZ(—— — ——,1+—;—(az“)3/2) 3\/—(2r+1)F[ ]
3 6 3r 3 3r'3

1

32B2r+1) r(%)r(g)

6
L i 4)(azf)3/2)) ~3V3 @r+1
3 a3

12 1 21
R ! azf3/2)]]
(63 T TE R

03.07.21.0026.01

2 1
fcosh(—(az')3/2+b)Ai’(az’)dz::
3 632/3(2r+1)r(1)r(§)
1 74 2 77 2 4 74 2 77 21
[e—bz(azr[—)( ZFZ(— —t— =, = (az’)3/2)+2F2(— -+ — —,—+—;—(—4)(az')3/2))22’—
3 63 3r33 3r3 63 3r 33 3r 3
5 12 1 2 4
3\3/5eZb(2r+1)F[ ]2F2(—— —'——,1+—;—(az')3/2)—
6 3r 3 3r 3

5 12 1 21
3«3/3(2r+1)r[ ]ZFZ(—— S P _(_4)(32)3/2)]]
6 3r 3 3r 3

Involving hyperbolic functions and a power function
Involving sinh and power

Linear argument
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03.07.21.0027.01

2 1
ff‘ldnh(— (az)3/2) Ai'(@z)dz=
3 632/3a(a+2)r(§)r(§)
1 720472 7 4 720 4722 71
[z“(azal“[—)( FZ(— —t == —+ —; —(az)3/2)—2F2(— —+ = -, —+—;—(—4)(az)3/2)]22—
3 63 33 3 33 6 3 33 3 3
1 12 4
3\/—(a+2)1"[ ) [ - —a - —a+1 —(az)3/2]
6 3 3 3
1 01 1 2« 1
3\/_(a+2)F[ ] [ - — = — 4L —(- 4)(az)3/2))]
6 3 3 3
03.07.21.0028.01
2 1
fz‘”lsinh(— (@2°®? + b)Ai'(az)dz::
3 632/3a(a+2)r(1)r(§)
1 72a472a71 72a472a74
e (o2 2 120 2 )L 20 5T 2
3 63 33 3 3 6 3 33 3 33
5 1 2(1 1 2« 4
3«3/§e2b(a+2)r[ )ZFZ[—— R —(az)3/2)
6 3 3 3 3
5 1 2a/ 1 2a 1
3\3/?(a+2)1"[ )2':2(—— _— e, — + 1 _( 4)(az)3/2))]
6 3 3 3
Power arguments
03.07.21.0029.01
) ) - 1
fz“’lsnh(g(az')/)Al @z)dz= —
632/3a(2r+a)r(§)r(§)
1 72a472a71 72a472a74
[z“(—azar(—)(zlrz( = — == (- 4)(az’)3/2]—2F (— — ==, — (az’)”))z2
3 6 3r 33 3r 33 6 3r 333 33
1 2a 1 2a 4
3\3/§(Zr+a)l"( )ZFZ(—— P P (az')3/2]+
6 3r 3 3r 3
5 1 20 1 2a 1
3V3 @r+ar| - F(——,— - —+1,—(-4 ai3/2)))
( )(3)2263r 3 3r 3( )(@z)
03.07.21.0030.01
2 1
fz‘"lsinh[—(az’)3/2+b)Ai'(az’)aZz==
3 632/3a(2r+a)r(§)r(§)
1 72a472a71 72a472a74
[e‘bz"[—azal"(—)(ze(—, — o= —+ = —( 4)(ai)3/2) 2P Fz(— — -, — 4 — (az')3/2))22
3 6 3r 33 3r 3 6 3r 33 3r 33
5 1 2a 1 2a
3\3/§e2b(2r+a)r(—]2|=2(—— — = — 41— (az')3/2)+
3 6 3r 3 3r
5 1 20 1 2a
3«73(2r+a)r(—)2|:2( T _( 4)(azr)3/2)))
3 6 3r 3 3r

Involving cosh and power
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Linear argument

03.07.21.0031.01

2 1
fz‘”l cosh(— (a 2)3/2) Ai'(@zdz=
3 632/3a(a+2)r(§)1‘(§)
1 720 472 74 720 4720 71
[Z‘Y(aZQF[—)( Fz(— _a/ - _a+— (az)3/2)+2|:2(_ _a+_ — _a+_ —(- 4)(az)3/2)J22_
3 6 3 3’3 3 33 6 3 3’3 3 33
1 12 4
3\/_(a+2)r[ ) [ _,_a _Z _a+1 —(az)3/2)
3 3 3 3
1 12 1
3\/—(Q/+2)1"[ ) [ — —al N _al+1 _( 4)(az)3/2))]
6 3 3’3 3

03.07.21.0032.01

1

2
fz"‘l cosh(g @2%? + b)Ai/(az) dz=
3 3’

1 7 2a
[@bz‘l(aza'l"(—) [@2'32':2(—, _—
3 6 3

1 2«

3V3 P (@+2)T F[———
V3 e (CZ+){)22 5 3

12&1

632/3a(a+2)r(§)r(§)
47 2a

3

7 4

3 33
1 2a 4

-, —+1 —(az)3/2]
3 3 3

2«

s 5 1
3«/§(a+2)r[ ]ZFZ[—— — ?+1 —(- 4)(az)3/2))]

6 3 3

Power arguments

03.07.21.0033.01

1

6323 (2

2
fz‘"l com(g(az“)3/2)Ai’(az’)clz==
4 7 2(1/ 7

) 1 7 2«
o2 22
3 6 3r 3 3’ 3r 3

5 1 2a
3x3/§(2r+a)r( )2F2(
6 3r’

12a

S ———

o))

3
1 2a

7 2«a
6 3r

4
az 3/2)—
3’ 3r 3( )

5 12 1
3\3/§(2I’+a)1"(§)2 2(—— - - = _a+l 5( 4)(azr)3/2)])

6 3r’

03.07.21.0034.01

3’ 3r

1

2
fz"‘l cosh(g @z)®?+ b) Ai'(@Z)dz=

1 7 2cx
[@_b z [a2 a F(—) [eZb 2F2(
3 6 3r

6 3r
120

5
3x3/§(2r+a)r( )ZFZ(—— i

6 3r’

632/3a(2r+a)r(l)r(5)
47 20

333r
12a

5
3\3/§e2b(2r+a)r( ] Fz(—— PR TR

3

74
33
1 2a

4
(az’)S/Z)—
3’ 3r 3

1 2a
- —+1 —(-%@”? 3/2)))
3 3r + ( )(@z)

7 2
(az)3/2]+2|:2(E §+— T 4)(az)3/2])22—

2«

4
(az‘)3/2]+ F (— — - -, —
3 3r

(az’)3/2)+ F(Z 2_a
6 3r

4 7 2a

33

4 7
"33

3

71
3'3

2a

" 3r

71
3'3

(-4 @z )3’2)) 2" -

7 1
+= = (-4 (az’)”])z2r -
33
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I nvolving functions of the direct function

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

Linear arguments

03.07.21.0035.01

1
fAi’(az)z dz= 32 (—a2 ZAi(@az2?+2Ai'(@azAi(@z + azAi'(az)z)
a

Power arguments

03.07.21.0036.01

1 7
z 2\23 1| 1-3%
[wataze— 2} ezt T
avz #3213 31053 -5
Involving products of the direct function
Linear arguments
03.07.21.0037.01
z az 1
fAi’(—az)Ai'(az)dz:: ngg - ,—1|0, % % —%
42 PP vz s ©
Power arguments
03.07.21.0038.01
1 1
. . z " az 1 1-5-%
fAI (—aZ)Ai'(@Z)dz=- Gyl - - 125 1 1
3 ! 3
aVZ 3 592¢ vz#s © 0555 5

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

Linear arguments

03.07.21.0039.01

7
2 2%% 1| 1-3.%
fz‘”lAi'(az)zdz:: — G (—] az, — j °

avz e 3 31053
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03.07.21.0040.01

1
szi’(az)z dz= — (—(2 aZ+3) Ai(az? +6azAi' (@2 Ai(az) +2a2 2 Ai’(az)z)
10«

03.07.21.0041.01

1
fzz Ai'(az?dz= — (—a“Ai(az)2 Z+4a’Ai@@gAi'@ 2 +(@3 2 - 4)Ai'(az)2)
7a

03.07.21.0042.01

fz3 Ai'(az’dz=

18a*

Power arguments

03.07.21.0043.01

.
P 223 1 1-£ L
fz‘"lAi'(az’)zdz: —Gg:}l (—) a7z, — jr ®
47 32 3]0.5.3

Involving products of the direct function and a power function

Linear arguments

03.07.21.0044.01

(02
., ., a1 az 1 1_3
fz”’lAl (-az)Ai'(@az)dz= Gys|— = 125
a2 3 g2 vz s 81035555
Power arguments
03.07.21.0045.01
z az 1 1-2,-3
fz”’lAi’(—az')Ai'(az’)dz:— GiYl- =
3 ’ 3
aNZ 3 792¢ vZ#s ©05 55 5

Involving direct function and Bessel-type functions

Involving Bessel functions
Involving Bessel |

Linear argument

03.07.21.0046.01

7 1

2 223775 ((an??)
flv(—(az)3/2]Ai’(az)d’z::_ ( ) 2
s and? '

az, —

1 1 v
3 1 —v,l—v,—z

3 11
3" 3

(—a2 Z(2a®2 +5) Ai(a2?+10 (a2 +1)Ai'(@zAi@@z) +2az(a® 2 -5) Ai’(az)z)

(2)2/3 1] 34-3v), 2(7-37),1-%
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Power arguments

03.07.21.0047.01

A B L . o
2 2733 s z((az)¥?) 2,23 1] t@-3v, (5-3v, -L- L +1
flv(_(azr)s/z)Ai/(azr)d/Z==— ( ) Ggyg (_) azr, - 6 6 2 3r
3 2 ’ 3 022_, _, 32
Ter RN v, =, L

Involving Bessel | and power

Linear argument

03.07.21.0048.01

5 5
2 5 27530z (@2%) (2% 1] §@-37),56-3v), 5(-2a-3v+6)
fz"fl |V(—(az)3/2)A| (@azdz==- G3s (—] az, — 5 1 5
3 732 3 3 0,3 5(-2a-3v), 3-v,-v

03.07.21.0049.01

5 5
273375 22 (@¥) | (2@ 1| 5(2-30,52-3n, 5(5-3)
32 35 [ ) 4z 3

2
fz3/2 IV(— (az)3/2)Ai’(az)dz== - 2 2
° T 01 51%(—31/—5),5—1/, -y

03.07.21.0050.01

5 5
2733775 (@2%?) 2’3(2)2/3 1] :@2-3), 2 (5-3v), £ (7-3v)
3,5

2
fz‘?’/z IV(—(az)3/2)Ai’(az)dz== - az, — , 1 ,
3 132z 3 3 035 513w, 5-v,-v

'5’6

Power arguments

03.07.21.0051.01

V,E 3 v 1 1 a v
2 273375 £ ((@z)¥? 223 1| 2@2-3v),256-3v),-=-L+1
fz‘"lIV(—(az’)s/z)Ai'(az’)clz:— 3/2( ) G52 [-) az, ~|* I
3 mier 3 3 0,5 3-v -y, -2

Involving Bessel K

Linear argument
03.07.21.0052.01
2
fKV(5 (az)3/2) Ai'(@dz=

1 1 v
1 VR R _ 2/3 1| z(4=-3v), = (7-3v),1-
27733775 (@2%) osn ) |4 ((@2%) G2 [—) az, - | ° . ¢ ) 2|_
avm 3

1
3 g,l,g—v,l—v,—i

(2% 1 B2 2@3v+4), S@v+T)
9 GyEl|=] az -
35 (3) '3 149y 1
3 ,E,V+§,V+1
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03.07.21.0053.01

2
fKo(g (az)S/ZJ Ai'(@z)dz=

2 7
2R 1| 3% 2y 1] L
- - (2Iog((az)3/2)—3log(az))(3§'f1 —| az - 28 |_2xctY|Z] az =
35§ “(\3 3/1101 35\ 3 31114
8v2 V3 an3? 303 373
03.07.21.0054.01
2 1
le[— (az)3/2) Ai'@dz= ——M—
3 6,
3 8v2 V3 an¥?
2 7 2 7
2,23 1 21, L 23 1 1,27
_ 32 2,3 < - 3 6 _ 41 < - 3’6
(3log(a2) - 2log((a2)*?)) G35 (3) az ols 5 4 o1 27163'5[ ) az ol 115 s 0
62" & 2 6'2'6" 2
03.07.21.0055.01
2
fKZ[E (az)3/2) Ai'(@adz=
2 .7
1 2y 1| 3lg 1
— 2269 |=| az-= $oe +(2log((@2%?) - 3log@z) Gsgl | = | az -
NG "1\3 31-%007%2 ‘ 3¢
8\/?\/§aﬂ3/2 — 31U Y 51

Power arguments

03.07.21.0056.01

2
fKV(g(azr)”)Ai’(az’)dz::

1 | 8 s o 2y 2\%3 1
273375 2(@2)*?)  csonv) |4 (@2)*) Gia (—] Z, - -
\/?r 3 3 0, 33 V"
v 1 1 1
9V62,3 (2)2/3azr 1 E—§+l,g(3V+2),g(3V+5)
35| 5 " a 2 2 3ry-2
3 3 0.5 7 v+5 5
03.07.21.0057.01

2
fKo(—(azf)3/2)Ai’(az')dz:: S —

3 4223 35/6 7312 ¢

15 1
23 1| =»=1-= 2\23 1
z|(2log((@Z)*?) - 3logaz)) G52 (—) az, - 32 6 , 3rl -271Gys (—) az, -
3 3 0,303 -3 3|0
03.07.21.0058.01

2
le(—(az’)3/2)Ai'(az’)dz:: —

3 4223 3506 732 ¢

1 5 1
23 1| 3el-g 23 1
z|(3loga?) - 2log((az)*?)) G52 [g) az’,g ) 37' 61 lsr L |-27G5s [—) az’,g
26 28 ar

1 1 v 1
E(Z—SV), E(S—SV), —5—54‘1

3rv+2

6r

oOIN Wik

oo

[~

w
=
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03.07.21.0059.01

2
sz(g(az')3/2)Ai'(az')dz==

4223 35/6 7.[3/2 r

1 5 1 1 1

2\%3 1 3al-3 2\23 1 1-+3

z (2Iog((azf)3/2)_slog(az’)) Ggg (—) az, - 53 6 13r ) —27rG‘31:é (_) aZ, > l3r 35
3 311,2,-1,-3,-= 3 31145

5 L3 -5 =51 3

Involving Bessel K and power

Linear argument

03.07.21.0060.01

2
fz‘”l KV(5 (az)3/2] Ai'(@2dz=

%

1 8 5 -
— (2773375 2 ((@2¥?)  csotn ) |4 ((@2)*?)

3

2R 1
9" G232 (—) az, —
5\ 3 3

03.07.21.0061.01

2
fz‘"l K°(§ (a 2)3/2) Ai'(@z)dz=

z

4 22/3 35/6 7(3/2

03.07.21.0062.01

2
fz‘”l Kl(g (az)3/2)Ai’(az)d/z:: -

P 27TG4’1(
3,5 3

2

03.07.21.0063.01

2
fz‘"l K2(§ (az)?’/z) Ai'(@zdz=-

Z|2nGi [
3,5 3

2

03.07.21.0064.01

2
fz3/2 Kz(g (az)3/2]Ai’(az)dz::

2v _23
Gv

28 1] 32@-3%),2(5-3v), £ (-2a-3v+6)
T

2 1 2
0,3 5(-2a-3v), 3-v,-v

%(3v+2), %(3v+5), %(—2a+3v+6)

0, g,v,v+§, %(31/—2(1/)

13 1 5 a
2423 1| 1-%,3.¢ 3 q| £ 21-¢
Gss [5) az - 23 23 6a +(3logaz) - 2log((@2*?)) Gas (—] az - 326 , 8
00,533 0,202 -
1
4223 356 732
@ 1l 1-55 02’ 1| 3 21-¢
3"3"6 3 3
) az_| ., ,|*(2log(@2?)-3logaz) 33 (5) a22l17 11 .
T2'6' 2’6" 3 26" 26" 3
23 4 1-2 153 s g 15, a
) az 3 13 356 _ |+ (3loga2 - 210g((a2*?)) G52 (5] az, 53 6 13 )
-1-313-3 1,3,-1-5-3
1
4223 356 732
1 1 5 11 5
2\ 1 2,2, = 023 g 115
/2 3/2 23 6’ 3'6 41 53 6
pd (2log((a2¥?) - 3log(a2) G35 (E) az,g 5 5 1|27Gss 3 az,5 .
1, 5‘_1‘_61_5 —1,—5, 1, 373
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03.07.21.0065.01

2 1
fz—s/z Kz(— (az)s/z)Ai'(az)dz: i
3 4223 35/6 132 \[7
15 7 715
223 1 R 2\%3 1 = T =
23 36" 6 4,1 6’ 3" 6
(2log((@2*?) - 3log(a2) Gas (—] az | . 11 —27TG3’5( ) az, — A,
3 311,2,-1,-3, 2 31-1,-3,1,2, 2
3 3'6 3" 36
Power arguments
03.07.21.0066.01
2 3/2 2
fz‘"l Kv(g(az') / )AI @z)dz=
2 8 v 1 1 a v
1 2337 e (@) [(2y° 1] 52-39,56-3y),-5-2+1
S mescny) 2 35 (_) "2 2 2 20431y -
2 a2y 3 0z z-v,-v,————
33 T 6r

a

5 5
2773 SV*ng((aZr)S/Z) v o (2]2/3azf 1] -5+ % +1, %(3v+2), %(3v+5)
35| 5 "2

32 2 y_ @ 2
ey 0,3,2 T VT3
03.07.21.0067.01
2 3/2 7 \6/3
fz“*l KO(—(az“) / )Al @)dz=-———
3 222/3\/7
a 3 a
. (2)2/3 1] 1-% %2 z"(EIog(az')—Iog((az’)g’/z)) o[22 1 % 2,1—5
- Gasl| 2] 27 3 22 of7F Gss _) az, - 2 .2 a
3r 3 3|00, 33 T3r 3nr 310, 5107 3 T3r
03.07.21.0068.01
2 6
fz”*l Kl(—(az')S/Z)Ai’(az')dz:z S
3 222/3\/7
N 2\2/3 1 1—3‘%, %g z"(glog(az')—log((azr)fi/z)) s 2\23 1 % 2,1_%
— Gj3! (—) az, - - Gy (—) az, —
ar |3 3| 1117 o 3xr *I\3 3|17 11«
2'6'2'6" 3r 26" 2'6"  3r
03.07.21.0069.01
2 6
fz“-l Kz(—(az’)m)Ai/(az')dz:: S
3 222/3\/;
2 2 1 1-, %g z“(glog(az')—log((azr)S/z)) (2% 1 % 2,1_%
— G35 (—) az, - N + G3s —) az, -
5 5 a » 5 1 @
3r 3 3|-1,-3,1,2, -5+ 3nr 3 3|13 -1 -3 5

Involving other Airy functions

Involving Ai
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Linear arguments

03.07.21.0070.01
Ai(az)2

fAi(az)Ai'(az)dz::
2a

Power arguments

03.07.21.0071.01

fAi(az’)Ai'(az’)aZz::—— 31 [—) az, -
12232 “I\3 3|tz _1
33" 3r
Involving Ai and power
Linear arguments
03.07.21.0072.01
# 2% 1] 1-%.3
fz”‘lAi(az)Ai’(az)dz: -——— G [—) az, —
12792 |3 3012 ¢
33 3
03.07.21.0073.01
Ai'(a2)?

szi(az)Ai’(az)dz::
2a°

03.07.21.0074.01

a2 Ai(az? - 2Ai' (a2 Ai@az) + 2azAi’(@2)?

fzz Ai(az)Ai'(@az)dz=

6as

03.07.21.0075.01

1
fz3 Ai@2) Al @2 dz= — ((2 a®7 +3)Ai(a2’ - 6azAi'(@2) Ai@@z) + 382 2 Ai'(az)z)
104

Power arguments

03.07.21.0076.01

Y

[
|
[=

NS

fz‘”lAi(az')Ai'(az’)dz:: -

|=

127%2r

wWIN W
w
=

Involving Ai and exp

Power arguments
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03.07.21.0077.01

B 1

f 37 (2A1(2) - AY(2)) d 2=

-T2 ’ ’
2/3 5 6333 3
05 13
53724 (5457 4 02 (1215 4 60V3 z 11 14 4
o 2 2[61 g; 5, 5;—5 ]+—22 2(8 g; 5,5 —523] 1 ZFZ(__ B’ 5;——23)
r(s) () ()

Involving Bi

Linear arguments

03.07.21.0078.01
azAi'(az)Bi(a2) +Ai(az) (Bi(az) — azBi'(a2)

2a

fBi(az) Ai'(@z)dz=

Power arguments

03.07.21.0079.01

4

2 2/3
fBi(az’)Ai/(az')cﬂz:— [6\/7”65;2 (5) az,

12732y
Involving Bi and power

Linear arguments

03.07.21.0080.01

. .7 z 2,2 2 23 1
fZ"l Bi(az Ai'@ddz= -——|a G3; (—) az —
12792 o “1\3 3

03.07.21.0081.01

2Bi'(a2)

a2

1
szi(az)Ai'(az)dz:: 2 [Ai’(az) [Bi(az) 2+ J— ZAi(a2) Bi’(az))

03.07.21.0082.01

1
— (Ai'(az)((a®*Z - 1)Bi(az) + 2azBi'(a2) - Aia2) ((a® Z + 1) Bi'(a2) - a* Z Bi(a2)))
6a

fzz Bi(az) Ai'(@az)dz==

03.07.21.0083.01

fz3 Bi(az)Ai'(@az)dz==

1
— (azAi'(a2((5a°Z - 12)Bi(a2) + 12azBi'(a2) + Ai(a2) (4(2a° Z + 3) Bi(ag) —az(5a> Z + 12) Bi'(a2)))
40

Power arguments
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03.07.21.0084.01

z 228 1| 3 1-% z
fz‘”lBi(az')Ai’(az’)d’z:: -—— G5 (—) az, - -
1232 I\3 31120_2) 2rna
3’3 r
Integral transforms
Fourier exp transforms
03.07.22.0001.01
z i 2 5 27 2
AAD] @ ==_—[47”'@‘T+x7§z[2r(—)-3r[—))lF2(1 = = ——]]

a2 732 3 3 36 36

Inverse Fourier exp transforms

03.07.22.0002.01

iB 5
F A V)] 2 = _ (471 ie® +V3 z[ar[ ) 2r(
4+/2 732 3

Fourier cos transforms

03.07.22.0003.01

FalAl1)] @ ==-;[2ﬂs‘n[za]z sv—r( )1F2[
3v2 732 3

Fourier sin transforms

03.07.22.0004.01

1 £
Fs| A 0] @ = [SV F( )le{ -
127 o2

36

(DI\I
Wl o

Laplace transforms

03.07.22.0005.01

a5

T

Mellin transforms

03.07.22.0006.01

1 425 7\ (Z+2
MJAT (V)| (@ =-—3"¢ r[—)r(—)/; Re(z) >0
2n 3 3

Hankel transforms

efes -5

(A)II\)
o1~

36

]25 23%6 r(;) 1F2(1

3

O?IU'I

oo_|. >

V-ivs F(g)r[‘i’ 2)]

v 4 15 2
-—]zz+335/6 ( )1F2[1; - -;-—]]
3 36 36
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03.07.22.0007.01

vt vy 11
H[AI'0)] (@ =27""8332"2 |7 r(g + E]

16

(2] F(g + E)4F5[é N

3 3

7 v
—_—, _+
12 6

11
12

13

v
g+
v
l"(g +

17

37% 2 v 5 v
alTv+3) \3 2 6

v 1 v 7 v 1 v 7 v 3
F(—+ —]F(—+ —)4F5 —+
3 2 3 6 6

11
+—,
12

v 5 v 17 v
—_t - -+ —, -+
6 46 12 6

13

— =t —, =+ = ;
12

v 1
46 126 46 3’

Representations through more general functions

Through hypergeometric functions

Involving oF1

03.07.26.0001.01

Ai'(2) ==

wl o
©o| N,
N ——
I
w
w
— [l
—_——
W]
Nl
o
=8
i
—_—
Wl

2323 r(g) OFl(;

Through Meijer G

Classical casesfor thedirect function itself

23‘3

03.07.26.0002.01

1,
A’ (2) = —[«Enzzc;ig —
9 e

_z21
=33

z
1,0
] -33R G,

N -
SN—
N—

o
WIN N

03.07.26.0027.01
6

A/() ﬁ GZO 23
i'(2=-——Gg,| —
2r 29

0.2|;-% cagm="
, = y—— < ad2 = —
3 3 9 3

Classical casesinvolving exp

03.07.26.0028.01

6 7
“Lesr V3 4732 s 2 2n
e 3l }Al 2=- ; fg 3 4 /§—?<arg(z)5?
2V2 vV 03

03.07.26.0029.01

6
27302

b 2m
e 3 Ail(g=

21
' <ag(2 = —
9 3

1,2

472 L ]/ 21
4| Ty
42 732 3 |03 3

4
, =+
12 6

y 26) 3
—+1,-——1|/; Re(v) > ——
3 36 2
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03.07.26.0030.01

7
3\2° V3 5
eZAi/[(_) 22/3) pl——— L 64
- ,
2 2NZ Vx 0.3

03.07.26.0031.01

3,23 § 3 !
21 6

(O #)- il
2 4+ 2 732 0,

.
e* Ai

Classical casesinvolving gF 1

03.07.26.0003.01

8
e 2] 2 VBT o fa §<5—3b>,1<8—3b>/ x x
i"@oFy|i b, —|=———— G5yl — ——<ag@ < —
i 2 “lo] o0Z1-p2-b 3 -9

03.07.26.0023.01
b,ﬁ 6 1 1
3 V3 (b 22[ £ (5-3b), g(8—3b>J
- G ”
3/2

24 2 5
0, 3 1-b, §_b

Ai'(32’3 \3/7) oF1( by 2) = -

73

Classical casesinvolving oF

03.07.26.0004.01

8
(A 2V [47]56-3b,5B8=3D) x
Al @) oF4| by — = - ——— Gyif —— ) 5 Li—Z<ag? =~
9 32 91 031-bZ-b 3 3
03.07.26.0024.01
b_E 6 1 1
- 273V3 5(5-3b), 5 (8-3b)
Ai’(32/3x3/?)0|:1(; bg=-—Giifaz| ° |
71'3/2 0, 5,1—b,§—b

Generalized casesfor thedirect function itself

03.07.26.0005.01
6

V3 1
Ai’ (2 = ——62'0(3’2/3 z, — ‘ 0, 3)
2n % 3| 3
Generalized casesinvolving exp

03.07.26.0006.01

277

exp|-——
3

03.07.26.0007.01
222 vz ,[2Vzz 2] §
exp Ai’ (2 = Gy —

—Q 12 23 '3 O%

N7

Generalized casesinvolving cosh

V3 L f2vzz 2| §

Ai' (2) = - G

2vz Vx| ¥ 3]0
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03.07.26.0008.01

223/2 ’ 2,2 2 23 1 17_2’ 1_3
COSh Al (Z) = —— 2'4 [_) z, — )
V2 "3 3102 7,
3’2
03.07.26.0032.01
e 3
3\ 2 1| 5o
cosh(z) Ai’ (—) A3l=—1 G2z -
2 ar 7200211

Generalized casesinvolving sinh

03.07.26.0009.01

27 1 [3 P
snh| = |Al @ =-— o = G22 (_) , L 127 2
3 4 2 ’ 3 3 5 0)

03.07.26.0033.01

s 3

3\73 2 1
o o)L e

Generalized casesfor powersof Ai’

sinh(z) Ai’

03.07.26.0010.01

7

1 3 23 1 5

Al 2 = I — G2 (—) z-| °
4732 N 2 [\3 3(0 24
3’3

Generalized casesinvolving Ai
03.07.26.0011.01

o 1 2 1| 3
Ai(9AI (29 =- Gl (—) zZ, — )
472 (\3 310,32

Generalized casesinvolving Bi

03.07.26.0012.01

. 1,2 1| 3 1
Ai' (29 Bi (2 = ———GI;3 (—) Z -, - —
4732 |\3 3 350 2n

03.07.26.0013.01

NEY 2/3 _21

y . 3 31 2\ 1 3’2 22

Ai" (2)Bi(29) = —3/262'4 3 Z’§ s 5 1|7 2G2a
ar 30353

03.07.26.0034.01
o 1 (2@ 1] 31 1

Ai' (2 Bi(2 = —3/2G2:4 (—) z-,, - 1 .

4 ¥ 35301 V(g3

Generalized casesinvolving Bi’
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03.07.26.0014.01

1 [3 (2
Ai’ (2 Bi' (2) == 3 — G [—) z,
4792 N 2 7

Wi o~

Generalized casesinvolving oF

03.07.26.0015.01

/ [ 23) 23V3 M ,
A @oF]ib ==~ T2

2% 1] :(5-3b), z(8-3h)
- 32 24 (_) 23

3 021—b,§—b

T v 3

03.07.26.0035.01
R R 1] :(5-3b), (8-3b)
——GPVz, | ° °

32 2 4_p 5_
bis 3 0,3,1 b,3 b

Ai,(32/3 '\3/;) OFl(; b, Z) == —

Generalized casesinvolving oF ;

03.07.26.0016.01

3

8
R e e LS
9 732 3 O,%,l—b,g—b

03.07.26.0036.01

-2 6 1 1
. 27343 1| z(5-3b), =(8-3b)
Ai’(32/3 \3/?)0&(; bg=-— G¥22Jz, = | ° ®
A2 3 0%1-b3-b

Generalized casesinvolving Bessel |

03.07.26.0017.01

3v
2782\ V3 Zz(FY (28 1
., 22
Ai'(21, =- 24( ) zZ, —
292/3 372 ! 3

3

03.07.26.0025.01

1 5
3)23 V3 1 e
AT (_) 22/3]IV(Z PP ng‘z‘ 2% v v 23 Gv 2
2 2297 3133%5 5353
Generalized casesinvolving Bessel K
03.07.26.0037.01
L (22 V3 (2@ 1 5 1 2n
A K| | = - ofil(5) = . . /-~ @m<age s —
3 22237 3/ 312, -2, 5B@v+4,:(4-3y| 3

03.07.26.0018.01

1 5 1 5
, 272 V3 escmv) | Lol(2y° 1 3% ol (2% 1 36
AT @K T 2/3 G2:4 (5) Z’g v.2_vovoy, 2 _6214 (5) z,g vov,2 vz v f
4273 n 2372220213 272%3 720373

2 2n
-—<ag2 = —
3 g 3
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03.07.26.0026.01
6

323 V3
AV’ (—] 22/3] K/(2) = -———G3,
2 2283 \x

Through other functions

Involving Bessel functions

03.07.26.0019.01

Ai'(2) = E z[J 2(3 (—z)3/2) - JZ(E (—2)3/2)) /iRe(2) <0
3 3 3\3 '

3

03.07.26.0020.01

AT 1 I 272 | 272 R 0
|(z__§z§ ol I /i Re(2) =

3

03.07.26.0021.01

1 o (22 s (222
@ = | 2275 1| T |- (22 |
A 3{ &) lé[ 3 ] &) "s( 3 ]]

03.07.26.0022.01

. z [223/2
Ai'(2) == —

Kz
\/?ﬂ' 3

]/; Re(2 =0

Representations through equivalent functions

With related functions
03.07.27.0001.01
_2in _in 2in Sin
Ai'(@ 3 Z)+e 3 Ai'(@ 3 Z)==c s Bi'(2)
03.07.27.0002.01
2in 1 _in
Ai'(e 3 z) =e” (Ai'(2 - iBi'(2)
03.07.27.0003.01
3

ony ) 1 oE
Ai'(e 3@ )Z)::Ee (AI'(@ +iBi'(2)

Zeros

03.07.30.0001.01
Ai'@=0/z=27NkeN

03.07.30.0002.01
Im(z) = 0ARez) <0/;Ai'(z) =0

Onred axis, Ai’(2) has an infinite number of zeros, al of which are negative. In complex plane, Ai’(2) has no other

Zeros.
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History

—G. B. Airy (1838), H. Jeffreys (1928, 1942)
—J. C. P. Miller (1946) suggested the notations Ai, Bi

Applications of Ai” include quantum mechanics of linear potential, electrodynamics, combinatorics, analysis of the
complexity of algorithms, optical theory of the rainbow, solid state physics, and semiconductorsin electric fields.
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Copyright

This document was downloaded from functions.wolfram.com, a comprehensive online compendium of formulas
involving the special functions of mathematics. For akey to the notations used here, see
http://functions.wolfram.com/Notations/.

Please cite this document by referring to the functions.wolfram.com page from which it was downloaded, for
example:

http://functions.wolfram.com/Constants/E/

To refer to aparticular formula, cite functions.wolfram.com followed by the citation number.
e.g.. http://functions.wolfram.com/01.03.03.0001.01

Thisdocument is currently in a preliminary form. If you have comments or suggestions, please email
comments@functions.wolfram.com.
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