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Notations

Traditional name

Tangent

Traditional notation

tan(2)

Mathematica StandardForm notation

Tan([z]

Primary definition

01.08.02.0001.01
sin(2) i(e'?-e7?)

Specific values

Specialized values

01.08.03.0001.01

1
(o) = mez

01.08.03.0002.01
tanrm =0/, meZ

Values at fixed points

01.08.03.0003.01
tan(0)==0

01.08.03.0004.01

fg)-e-v3

01.08.03.0005.01



http: //functions.wolfram.com

01.08.03.0006.01

tan(ln—o) =(z57-1072+ 1);l

01.08.03.0007.01

(-1-¢«/§)4/3-(-1+m/§)

tan] - | =
(9) \/3 -1-iV3 (—i+\/§)—\/3 -1+iV3 (L+\/§)

01.08.03.0008.01

4 6 ot
tan(§)==(2,26 BZ+217-3),

43

01.08.03.0009.01
n i(-1+(-1%°)
ol
1+(-1)%°

01.08.03.0010.01

Ve
tan(—)==\/_—1
8
01.08.03.0011.01
m V7T 3vV21 iv7  3V21
tan(;):: 2V7 J7+ + -2iv21 J 7+ + e

2/3
2023796y 1-3iV3 -i(14-iV7 -3V21) Via+iV7 +3v20 +
2/3 2/3
V3 (14+iV7 +3V21) Via-iV7 -3vV2L +V3 N 14+iV7 +3V2 (14-iV7 -3V21) "+

iv7  3vV21
2

237

(VT +iVZL )+ (14+i VT +3V2L) "N 14-iVT -3V i/

iv7  3vV21 iv7  3vV21
2NTid 7+ —+— w221 d7+ —+— 42228 7-21iV3 +

(14+iV7 +3V2L )N 14-iV7 -3V2L —ivVE V14-iVT -3V2L (14+iV7 +3V2L)

Vi4+iV7 +3V2L (14-iVT -3v2L )" +2V7 ¢ 7_§_£ (~i+V3)+

V3V 14+iVT +3V20 (14—m/_—3x/ﬁ)2/3n'

01.08.03.0012.01

n 6 51
tan(;)::(z,ze 217 +382-7),
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01.08.03.0013.01
T i(-1+ (D%
tan( ) )
1+ (=177

01.08.03.0014.01

ot

01.08.03.0016.01

tan(g) =(z7-1072+ 5);1

01.08.03.0017.01
IZ[\/——L L+\/_ \/%L+\/—]
2r
af 5 )=
JitievE) « f1i6v3)

01.08.03.0018.01
2n
tan| —

5 )::(z; £-B2+217-3)

01.08.03.0019.01
27 i(-1+(=D%)
o)
1+(-1)*°

01.08.03.0020.01

(Fisivs (s o 32 (o({ooonivs VT i-vaE )idwr N7 oVt a7

V14-iVT -3V2L +(i+V3 )V 28+2iV7 +6V2L (14—ﬁﬁ—3m)2/3)))/
(4(722/3\/3 1-3iV3 —W(l—&'ﬁ)%+72/3(1—312\/§)))

2
tan(Tﬂ) (A -217+357-7)"

01.08.03.0022.01

01.08.03.0023.01

27 i(-1+ (DY)
taf =
7 1+ (=17
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01.08.03.0024.01

01.08.03.0025.01

3r 1
tan(E) =(z57-107+1),

01.08.03.0026.01
T
tan(—) =v3
3
01.08.03.0027.01

tan(%r) =1+ \/?

01.08.03.0028.01

01.08.03.0029.01

tan(%”] ~(z7-102+5)

01.08.03.0030.01
5n

tan(E] =2++3

01.08.03.0031.01

tan(37ﬂ)==(\3/7[—4\/7\3/14+n’\/7+3\/z -

(—“‘/?)‘3/28—2&\/_—6\/Z (14+i\/7+3\/z)2/3+2\3/14—i\/7—3m (ﬁ_im)+

o\ 28+42iVT +62L (14—i\/7—3x/ﬁ)2/3i)—475/6m)/
(\3/7(4\/711\3/14+N7+3\/Z +(—1—i\/§)\3/28—2m/_—6x/ﬁ (14+iVT7 +3V2L )" +2V7

(Hx/?)\s/m—m/_—sx/ﬁ +2V28+2iV7 +6v2L (14—m/_—3x/ﬁ)2/3)—4\3/m)

01.08.03.0032.01

3
tan(Tn) = (zF-212+352-7),

01.08.03.0033.01
3r i(-1+ (DY)
taf =
1+(-1)%7
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01.08.03.0034.01

(1- z\/_)\/——u( i+V3) +\3/§zz(i+«/?) (-1-iV3)

——u( E+\/—) (ﬁ+\/§) (n+\/—) —u(u+\/—)

01.08.03.0035.01

4
tan(?ﬂ) —(z£-382+212-3),

01.08.03.0036.01
4ry  i(-1+(=1%)
taf =
9 1+ (-1
01.08.03.0037.01

)=+

01.08.03.0038.01

Hr)n\s/ L VE) +  1ilVE) (1)

/——/z rz+\/— u+\/— u+\/—) —u(n+\/—)

01.08.03.0039.01

tan(?ﬂ] —(z2-382+212-3),

01.08.03.0040.01
. 9
5 i (1 +vV-1 )
tan| — |==———
9,
9 -1+v-1
01.08.03.0041.01

tan(47n)==(—475/%\/31—3m/§ —2(14—:1\/_—3\/ﬁ)2/3\3/28+2i\/7+6 21 +
2VT (1+V3)V14-ivT =32~V 144iVT 4372 (2 (-4 VIV 7-21073 +avT))/
(22/3(2m/3 14-22iV3 +(zz+«/?)(7—21¢«/§)2/3—722/3(—¢+\/§)))

01.08.03.0042.01

4
tan(Tn) (A -217+357-7)"

01.08.03.0043.01

i(1+\7/j)
i “1+v-1

01.08.03.0044.01

()



http: //functions.wolfram.com

01.08.03.0045.01

wlE)orlorit

01.08.03.0046.01

tan(:%ﬂ) =(z7-107+ 5)1l

01.08.03.0047.01

01.08.03.0050.01

n ) 1
tan(ﬁ) =(z57-107+1),

01.08.03.0051.01

tan(57n]==(\3/7[2(\/3 28-84iV3 +x/7n'—x/ﬁ)\3/14+m/7+3x/ﬁ +(1-iV3 ) 2B+2iVT +6V2L

(14-iV7 -3v2L )" -avT N 14-iVT7 -3V2L i)-4zz75/632-6m/§)/

(V2 (2(iV2s-8aiva 4 V2L i+ VT V14047 +3V2 ~(14V3)14- VT -3v2L )
\3/28+2m/7+6x/ﬁ +4\/7\714—rl\/_—3\/z)—417\?/14—421“1\/?)

01.08.03.0052.01

5
tan(;] (2 A-202+357-7);)

01.08.03.0053.01
5x i(1+(-1¥)
-1+(-1%¥

01.08.03.0054.01

01.08.03.0055.01

i[\/——l E+\/— \/% m+\/—]
\/——z £+\/_ \/—E u+\/_
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01.08.03.0056.01
n -
tan(?) ~(z£-382+212-3),

01.08.03.0057.01
7 i(1+(-1%)
taf =
9 —1+(-1)%°
01.08.03.0058.01

2ol

01.08.03.0059.01
4 _
tan(?) =(z7-10Z+ 5)2l

01.08.03.0060.01

01.08.03.0061.01

tan(67):z(_475/6im—2\/7(—i+\/§)\3/14—172\/_ 3V2l +

1+L\/—)\/28+211 V7 +6V21 (14-iV7 - 3\/Z)2/3

2377L+x/_[x/?\3/14+i«/7+3x/ﬁ N T7-21iVE —13iVT +3V21 ])/
( 4iN7-21iV3 +(-i+V3)(14- 42m/§)2/3—14«3/—(l+x/—))
01.08.03.0062.01
tan(67ﬂ)::(z;ze—2124+3522—7);1

01.08.03.0063.01
67 i(1+(-1%7)
taf )=
-1+ (=17

01.08.03.0064.01

01.08.03.0065.01

ary V1B (143E)- (103"
| =

V-1-iV3 (—i+x/§)—\/3 ~1+iV3 (i+V3)
01.08.03.0066.01
tan(%)::(z;ze—3324+2722—3);1
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01.08.03.0067.01
8r i(1+(-1)
B

9 -1+(-17®

01.08.03.0068.01

01.08.03.0069.01

9 -1
tan(l—o) =(z57-107+1),

01.08.03.0070.01
11nrx

tan(—) =-2+V3

01.08.03.0071.01
tan(r) = 0

01.08.03.0072.01

[\/[[\/[2[ [34(17-VIT) +6VI7 -8, | 2(17+V17) —\/m+34]]+ 17 +\/m+15]/

[16—2\/[2[\/[2[—1/34(17—\/F) +6V17 +8 2(17+«/F) +\/m+34]]+
W—mus]]]]]
tan(’;)--\/.?Z\/EZ 15-645

tan(%”) can be expressed using only square roots if n € Z and mis a product of a power of 2 and distinct Fermat
primes{3, 5, 17, 257, ...}.

Values at infinities

01.08.03.0074.01
tan(i co) == i

01.08.03.0075.01
tan(—i co) = —i

01.08.03.0076.01
tan(co) ==,

General characteristics
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Domain and analyticity

tan(z) is an analytical function of zwhich is defined over the whole complex z-plane with the exception of count-
ably many pointsz=n/2+kn/; ke Z.

01.08.04.0001.01
z—tan(2)::C—C
Symmetries and periodicities
Parity
tan(2) is an odd function.

01.08.04.0002.01
tan(-2) = —tan(2)

Mirror symmetry

01.08.04.0003.01
tan(2) == tan(?)

Periodicity
tan(2) is a periodic function with period 7.

01.08.04.0009.01
tan(z + ) == tan(2)

01.08.04.0004.01

tan(z+rm)=tan(2) ; me Z

Poles and essential singularities

The function tan(z) has an infinite set of singular points:
a) z=n/2+nk/; ke Z arethe simple poles with residues - 1,
b) z== oo isan essentia singular point.

01.08.04.0005.01

Sing (tan(2)) = {{{g +7k, 1) ke Z), (&, o)}

01.08.04.0006.01

res,(tan(2)) (g +7 k) =-1/ke”Z

Branch points

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

01.08.04.0007.01
BP,(tan(2)) = {}

Branch cuts
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The function tan(z) does not have branch cuts.

01.08.04.0008.01
BC(tan(@) = )

Series representations

Generalized power series

Expansionsat z==

For the function itself

01.08.06.0019.01

1
tan(2) o tan(zo) + sec(2o) (z— 2) + 3 sin2zy) sec*(z) (2-20)* + ... /; (2 Z)

01.08.06.0020.01

1
tan(2) oc tan(z) + sec’(z) (2— 20) + 5 Sn2z) sec’(9) (2~ 20 + O((z- %)°)

01.08.06.0021.01

S}

2m

k-1 m-1 (_1)m k-1
( j (z-2)"

etan(zo) + Sca o) +k ) ) —— |7

) COS—Z m—Z(ZO) 2k—2m (
mojo M+1

rk
)(m— J)k-lsin[? +2(m- j)Zo]

01.08.06.0022.01
tan(z) « tan(zo) (1 + Oz - 7))

Expansionsat z==0

For the function itself

01.08.06.0001.02

2 27

tan(z) c 2+ —+ —+.../; (2> 0)
3 5

01.08.06.0023.01

2 27

tan(2) « z+ — + — - O(Z')
3 15

01.08.06.0002.01
o (_1)k—1 22k 22k_1 BZk P
tan(z) = | ( ) 2¥t 4 < =
k! 2

k=1

01.08.06.0003.02
tan(2) « z+ O(2)

Expansionsat z== 3
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For the function itself

01.08.06.0004.02

1 1 Vs 1 e 3 2 Vid
tan(z) o« — +—(Z——)+—(Z——) +—(z——) +.../;(Z—>
z 3 2 945 2

45 2

-3

01.08.06.0024.01

1 1 bis 1 3 2 m\°
tan(z) o — +—(Z——]+—(Z——)+—(Z——) +O(
Z—g 3 2 45 2 945 2

01.08.06.0005.01
1 ® (=1 22k B,, n n
I G R

z-5 . @k!

01.08.06.0006.02

1 1 s 3
tan(z) o« — + —(z— —]+O[(z— —) ]
3 2 2

s

-3

g-series
01.08.06.0007.01
tan(z) =i [1+ 2% (-1 q2k] /;q=e'?
k=1
Dirichlet series

01.08.06.0008.01

tan(z) =i — 2:22(—1)k 22126+ - 1m(z) > 0
k=0

01.08.06.0009.01
tan(z) = —i + 2&2(—1)%*2”**1) /i 1m@ <0
k=0
Asymptotic series expansions

01.08.06.0010.01
tan(2) o« i — 2i e*'%1Fo(1;; —e*'%) /; Im(2) > 0A (17 > o)

01.08.06.0011.01

tan(2) oc i — 2i e?%(1+ O(e?*%) /; Im(2) > O A (|2 - o0)
01.08.06.0012.01

tan(2) o« —i + 2i e 22 1Fo(1; ; —e2'%) /; Im(2) < 0A (12 > o)
01.08.06.0013.01

tan(2) o —i +2i e 2% (1+ O(e ') /; Im(2) < OA (|2 > o)

01.08.06.0014.01
tan(2) o« tan(2) /; IM(2) == 0 A (|2 - )
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01.08.06.0015.01
tan@ i /; (2 ¢ o) \O< g <

01.08.06.0016.01
tan(z) o« —n/(z—>e 00)/\—7T<¢<0

01.08.06.0025.01

—i -n<ag2 <0
tan(z) o 4 @ O<ag@<n /(12 - )
tan(z True

Other series representations

01.08.06.0017.01

© 1 z 1
tan(z==8z2 ) —— /i ———¢Z
1 k-172n2-42 T 2

01.08.06.0018.01

tan S

z o k(2k)!

Integral representations

On the real axis

Of thedirect function

01.08.07.0001.01

tan(2) == f sec?(t) dit
0

01.08.07.0002.01
2z

2 potr =1 T
tan(z) == —f dt/;0<Re2 < —
nJo t2-1 2

Limit representations

01.08.09.0001.01

z 1
tan(z) == | h———¢Z
P Pl

Continued fraction representations
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01.08.10.0001.01

z z 1
tan(z) == h——-—¢Z
ia T 2
1-
7
33—
2
5-—
Z
7—
2
11 -

01.08.10.0002.01

1 w Z 1
tan(z) = — — Ky(-Z, 2k—1)1 ———¢Z
z T 2

01.08.10.0003.01

1 z 1
tan(z) == : f--5eZ

z 3 1
z 5 1

z 7 1

z 9 1

z 11

—-

01.08.10.0004.01
2k - 1]"" z 1
1

tan(z) == _Kk(_L L———¢Z

z T 2

Differential equations

Ordinary nonlinear differential equations
01.08.13.0001.01
W(2) -W2)?-1=0/; W2 ==tan(2) Aw(0) =0

01.08.13.0002.01

1 ay4dac-b? z++y 4ac-b’ ¢
W (2) - aw2? - bw@ -c=0/; W2 = V4dac—-b? tan \/ 5 \/ !
a a

Transformations

Transformations and argument simplifications

Argument involving basic arithmetic oper ations

01.08.16.0001.01
tan(-2) = —tan(2)
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01.08.16.0002.01
m

O
tan(a(b®)") = e

tan@ab™zZ"% /;2meZ

01.08.16.0003.01

Z tan(z

wf(7) - YE e
z

Argument involving inver se trigonometric and hyper bolic functions

Involving sin~t

01.08.16.0004.01

tan(sin (2) =
Vi-7

01.08.16.0016.01

1 1-y1-2
tan(z ) z

01.08.16.0066.01
2i
u’((u’z+ Vi-2 ) —1]

2i

[u‘z+ 1—22] +1

ten(i Sin"'(2) = -

01.08.16.0067.01
2a
é[[iz+\/ 1-2 ) —1]

2a

(riz+\/;) +1

tan(asi n"l(z)) =-

Involving cos™t

01.08.16.0005.01

tan(cos *(2)) =
z

01.08.16.0017.01
1 Vi-z
tan( ‘1(2)] =
Vi1i+z

— COS
2
01.08.16.0068.01

20

tan(i cos () = i -
2i

e”(n’z+ 1—22) +1
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01.08.16.0069.01
2i

tan(acos '(2) =i -
2a

e“'a”(iz+ 1—22) +1
1

Involving tan™

01.08.16.0006.01
tan(tan™!(2)) == z

01.08.16.0070.01

tan(tan™(x, y)) = Y
X

01.08.16.0018.01

VZ+1 -1

1
tan( — tan‘l(z)] =
2 z

01.08.16.0071.01

1 W—x
) T

—tan~%(x,
5 Xy

01.08.16.0072.01
28

tan(i tan™'(2)) = —i + , ,
Gz+1)'1-in"+1

01.08.16.0073.01

tan(i tan "' (x, y)) = -

01.08.16.0074.01
2i(1-iz?
tan(atan™'(2)) = —i
Gz+12+1-i2?

01.08.16.0075.01
. 2a
"[(—y] _1]
V X+y?
. 2a
_VJ 1

v x2+y?

01.08.16.0028.01
i@Gz+D)"-A-i2"
tan(ntan(2)) = - /ineN*
(iz+1)"+(1-i2)"

tan(atan(x, y)) = -
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01.08.16.0076.01
2i
. X+i
i 24 ) -1
V X+y?

2i
X+i
_] ‘1

01.08.16.0077.01

tan(i tan "' (x, y)) = -

_1 _
tan(atan™(x, y)) = —
_VJ 1

v X2+y?

Involving cot™
01.08.16.0007.01
1
tan(cot™(2)) = —
z

01.08.16.0019.01

1 1
tan(— cot‘l(z)) =z [1+— -1
2 2

01.08.16.0078.01
2i

e ()

01.08.16.0079.01

tan(i cot () = —i +

2i

tan(acot(2)) = —i +

Involving csc™t

01.08.16.0008.01

Nz
N

01.08.16.0020.01

tan(csc(2)) =

1 1
tan(— csc‘l(z)) =z[1- [1-—
2 2

(]
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17

01.08.16.0080.01

7T

01.08.16.0081.01

tan(i csc () = -

tan(acsc(2) = -

Involving sec™t

01.08.16.0009.01

1
tan(sec(2)) =z [1- —

01.08.16.0021.01

01.08.16.0082.01

tan(isec(2) =i -

01.08.16.0083.01

tan(asec(2)) =i -

Involving sinh™?

01.08.16.0084.01

2i
u‘[(z+\/ 22+1) —1]

2i

(z+\/ﬁ) +1

01.08.16.0010.01
iz

tan(s nh"l(z)) =-

tan(i si nh"l(z)) =
1+ 27
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18

01.08.16.0022.01
i i
tan(g sinh"l(z)) = — (\l 1+2 - 1)
z
01.08.16.0085.01

i[(um)z"a_l]
e

tan(asi nh"l(z)) =-

Involving cosh™

01.08.16.0086.01

i((z+vz=T VzeT) -1

tan(cosh *(2)) = — Y
(z+Vz-1 \/z+1) ‘11

01.08.16.0011.01

tan(i cosh'l(z)) L Vz-1+vVz+1
z

01.08.16.0023.01
i 1 z-1
tan(— cosh (z)) =i | —
2 z+1

01.08.16.0087.01

i((z+ vz VzrT) )

tan(a cosh‘l(z)) =-

(z+Vz-1 \/z+1)2£a+1

Involving tanh™!

01.08.16.0088.01
2i(1-2f
tan(tanh™(2)) = —————— —i
1-2'+((z+ 1)
01.08.16.0012.01
tan(itanh ™' (2)) = i z
01.08.16.0024.01

tan(g tanh’l(z)) S (1 -\1-Z )

z

01.08.16.0089.01
2i

tan(atanh™(2)) = i + . .
Zz+121-27'2+1

Involving coth™t
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19

01.08.16.0090.01
2i

z z

tan(coth™'(2)) = i -

01.08.16.0013.01
. —1 i
tan(i coth " (2)) == -
z

01.08.16.0025.01

tan(g coth‘l(z)) . r (\/; RVENY )
N

01.08.16.0091.01
2i

(2 ey

tan(acoth™(2)) = i -

Involving csch™t

01.08.16.0092.01

01.08.16.0014.01
i\ -2
tan(i csch™(2)) == B

zy -1-27

01.08.16.0026.01

i 1
tan(—csch (z))::u‘z 1+— -1
2 72

01.08.16.0093.01

tan(a csch‘l(z)) =-

Involving sech™
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20

01.08.16.0094.01

e ot
e ot =

01.08.16.0015.01

1-z
tan(i sech™(2) =i \| —— (1+2)
1+z

01.08.16.0027.01

i 1 1-z
tan(asech (z)) =i | ——

NP~

tan(sech™(2)) = -

N |
N |

1+z

01.08.16.0095.01

i
i

Addition formulas

NP
NP~

£

2ia
] +1

tan(a sech‘l(z)) =-

N |
N |

01.08.16.0029.01

tan(a) + tan(b)

tan@+b)y== ————

1 - tan(a) tan(b)
01.08.16.0030.01
n) 1+tan(a)

tan(a + — _
1-tan(a)

4

01.08.16.0031.01

tan(a) — tan(b)
tan@a-by== ——— —
tan(a) tan(b) + 1

01.08.16.0032.01

Vg tan(a) — 1
tan(a— —) =
tan(a) + 1

01.08.16.0033.01
sin(2a) +isinh(2b)

cos(2a) + cosh(2b)

01.08.16.0034.01
sin(2a) — i sinh(2b)

cos(2 a) + cosh(2b)

tan(a—-ib) =

01.08.16.0035.01
—tan(ZZ) tan(23) tan(Zl) + tan(Zl) + tan(ZQ) + tan(23)

tan(z; +z, + z3) ==
—tan(z;) tan(zy) — tan(zz) tan(z,) — tan(zy) tan(zz) + 1
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Half-angle formulas

01.08.16.0036.01
z
tan(E) == CSC(2) — cot(2)

01.08.16.0037.01

o) e

01.08.16.0096.01

tan(f) _ V-7 \/ cos2 - 1

z cos(2) +1

01.08.16.0038.02

zy V27 1 - cos(2)
tan(—) == /i IR&2)| <nVRe2) ==-nAIm(2 <0V Re(2)==nAIm(z) >0
z cos(z) +1

01.08.16.0039.02

== /i0<Re(2) <nVRe(2==0AIM(2 =0V Re&2 ==nAIm(2 >0
1+ cos(2)

z) 1-cos(2)

01.08.16.0040.01

Rez 1 1- Re(2 Re(2
tan(E) == (_1)R°“”d(%)*5) cos(d (1 - (1 + (_1)l%)H*$J) 6(-I m(z)))
2 1+ cos(2)

Multiple arguments

Argument involving numeric multiples of variable

01.08.16.0041.01

2tan(2)
tan(2z) == ——
1-tan’(2)
01.08.16.0042.01
3tan(z) — tan’(2)
tan3z2) == ——

1-3tan?(2)

Argument involving symbolic multiples of variable
01.08.16.0043.01
n-1
1 [TJ n
tan(nz) = — Z (1) ( okl ) tan’*1(2) ;ne N
S0 ) e

01.08.16.0044.01
Un_1(cos(2)) sin(z)

Tn(cos(2))

tan(nz) =
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Products, sums, and powers of the direct function

Products of the direct function

01.08.16.0045.01

cos(a-b) — cos(a+ h)
tan(a) tan(b) ==

cos(a - b) + cos(a+ b)

Productsinvolving thedirect function

01.08.16.0046.01

sin(a-h)+sin(a+b)
tan(a) cot(b) ==

sin(a+b)-sin(a-b)

Sums of the direct function

01.08.16.0047.01
tan(a) + tan(b) == sec(a) sec(b) sin(a + b)

01.08.16.0048.01
tan(a) — tan(b) == sec(a) sec(b) sin(a— b)

Sumsinvolving the direct function

Involving other trigonometric functions

Involving cot

01.08.16.0055.01
tan(2) + cot(2) == sec(2) cse(2)

01.08.16.0056.01
tan(z) — cot(2) == —cos(2 2) sec(2) csc(2)

01.08.16.0049.01
cot(b) + tan(a) == cos(a — b) sec(a) csc(b)

01.08.16.0050.01
tan(a) — cot(b) == —cos(a + b) sec(a) csc(b)

01.08.16.0057.01
atan(z) + bcot(z) == (b—a) cot(22) + (a+ b) csc(2 2)

Involving hyperbolic functions

Involving tanh

01.08.16.0058.01

tan(2) + i tanh(2) == sec(2) sech(2) S n(z V2 e%{)

01.08.16.0059.01

tan(z) — i tanh(2) == sec(2) sech(2) sin(zx/? @—‘1-1 @ ﬂ)]
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01.08.16.0060.01
tan(a) + i tanh(b) == sec(a) sech(b) sin(a + b i)

01.08.16.0061.01
tan(a) — i tanh(b) == sec(a) sech(b) sin(a— b )

Involving coth

01.08.16.0062.01

tan(2) + i coth(2) == i cos(zx/? @%) sec(2) csch(2)

01.08.16.0063.01

tan(z) — i coth(2) == —i cos(zx/? e_% ¢ ”>) sec(z) csch(z)

01.08.16.0064.01
tan(a) + i coth(b) == i cos(a + b i) sec(a) csch(b)

01.08.16.0065.01
tan(a) — i coth(b) == —i cos(a — i b) sec(a) csch(b)
Power s of the direct function

01.08.16.0051.01

01.08.16.0052.01
3sin(2) —sin(32)

tanf(9) == ————
3c09(2) + cos(32)

Sums of power sinvolving the direct function

01.08.16.0053.01

tan?(a) — tan’(b) == sec?(a) sec?(b) sin(a— b) sin(a+ b)

Related transformations

01.08.16.0054.01

T T w T
tan(z— E)tan(z) +tan(z+ E)tan(z) +tan(z— 5)tan(z+ —) =-3

Identities

Functional identities

01.08.17.0001.01
tan(22) (1 - tan’(2)) = 2tan(2)

01.08.17.0002.01

n k k
w(i(2n+1)2) = w(z)l_[ 27r +z)w{ "
k=1

2n+1

3

- z) /i W(2) ==tan(z2) Ane N*
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Complex characteristics

Real part
01.08.19.0001.01
sin(2 x)
Re(tan(x + i y)) = ——————
c0s(2 X) + cosh(2y)

Imaginary part

01.08.19.0002.01
sinh(2y)

Imtan(x+iy)) == —
€0s(2 X) + cosh(2y)

Absolute value
01.08.19.0003.01

Si n2(2 X)+ 9 nh2(2 Y)
[tan(x + i y)| ==
(cos(2x) + cosh(2 y))?

Argument

01.08.19.0004.01
sin(2x)

arg(tan(x+ i y)) == tan‘l(

01.08.19.0005.01

arg(tan(x + i y)) == tan~1(csc(2 x) sinh(2y)) + g sgn[

Conjugate value

01.08.19.0006.01
sin(2x) — i sinh(2y)

tan(x+iy) =
€0S(2 X) + cosh(2y)

Differentiation

Low-order differentiation

01.08.20.0001.01

oJtan(z
@ _ sec’(2)
0z
01.08.20.0002.01
0tan(z
@ = 2 sec?(2) tan(2)
ik

Symbolic differentiation

sinh(2y) ]

€os(2 X) + cosh(2y) ’ €os(2 X) + cosh(2y)

sgn(sinh(2y)) .
sgn(cos(2 x) + cosh(2y))

1

2

Ji

sgn(sin(2 x))

- sgn(cos(2 X) + cosh(2 y))
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01.08.20.0003.01
Man(z) &, (-1ft2kt(22k_1 x
= ( ) Bo 2"/, |Z|<—/\f"€NJr
97" ~ k@2k-n-1)! 2

01.08.20.0004.01

oNtan(z n-1k=1 (_ 1)K (k — )L 202k qog2k-2(7 _ n
@ _ ntm(z)+6n—1S&32(Z)+nZZ( Y &) @ (n 1)(2.k)sin(ﬂ—+2(k—j)2)/;neN
i) PR k+1 K J 2

01.08.20.0006.01
"tan(2) N (-1*k!

=—™12" (5, +itan(z) — 1) Z — SMtan@+ D/ neN
a7 par .

Victor Adamchik (2005)

Fractional integro-differentiation

01.08.20.0005.01
dtan(2) ™) (_1)k—l 22k-1 (22k _ 1) B,k 22k-a-1

= <=
= r2k-ak 2
01.08.20.0007.01
log(4) (c2)™* 1 2cz cz cz 2cz
tan(ﬂ)(c 2= M — ﬂ-*“*l (c2™@ ((—CZ)Q (z(Hl w(ﬂ)(_ _) _ lp((l)(_ _)) +(c Z)Q (w(d)(_) _ ga+l w(ﬂ)(_]))
['(-a) s g s Vg

Integration

Indefinite integration

Involving only one direct function

01.08.21.0013.01

log(cos(b + a2)

ftan(b+az)aiz== -
a

01.08.21.0014.01

log(cos(@z)
ftan(az) dz=————
a

01.08.21.0015.01

f tan(z) d z == —log(cos(2)
Involving one direct function and elementary functions

Involving power function

Involving power

Involving z"and linear arguments
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01.08.21.0016.01

fztan(az+ bydz=

1 . . ) .
-— (a2iZ +2iabz+2alog(l+e 2 ®*32)z—rlog(1+e®*2%) + 2blog(1 + e =2/ ®*32) — rlog(1 + £ 72/ ®+22) +
2a

mlog(cos(az)) — 2blog(cos(b + a2)) + rlog(cos(b + az)) + i Liy(—e 2! *22))

01.08.21.0017.01

Z+n _ n (-l 27t a2 _
fz"tan(az)dz::zz —zwz“"zn!z _ w2Fia(l 0 1,12, 2 —€?%%) ineN
1+n i (n-)!

01.08.21.0018.01
i(az(az+2ilog(1+ e?'a%)) + Liy(—e?'3?))

fztan(az)clz::

2a?
01.08.21.0019.01
2a%i(az+3ilog(1+e?73%)) 2 + 6aiLiy(—e?'2?) z— 3 Lis(—e?'2?
f 2 (e d7m ( ( )) o(-e?'%?) o(—e?'%7)

6a’
01.08.21.0020.01

1
Ztan@z dz= — (i(a* 2 +4a%ilog(1+e®'®%) 2 + 6% Liy(—e*'2%) 2 + 6ai Lig(—e?'2?) - 3Liy(-*'??)))
4a

01.08.21.0021.01

fz“tan(az)dz::

1/1 3
- (g o525 - atl0g(L+ 1% 2+ 28 Lip ¢ ¥ 7 - 38 L~ ¥) 2 - 3raLis e ) 2+ Lis(-¢2:27)
a

Involving exponential function

Involving exp

Involving aP?
01.08.21.0022.01

1
fabztan(cz) dz=

) i blog(a) i blog(a) .
” (abz[bez‘”gFl(l— 9 12— 9 :—e%°?|log(a) +
c

2c 2cC

blog(a) (i blog(a) —
i blog(@ i blog(@

za(——” 0O 1 9O 09();—«er“](—zrzc—blog(a»]]
2c 2c

01.08.21.0023.01
febztan(az)dz::
1
b(b+2ia)

ib ib , . ib ib .
((Za—ib)ebzzFl - L1- —; —¢?a 4 pe®r2iaz; Fl1 - — 1.2 —; —emZ)]
2a 2a 2a 2a
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01.08.21.0024.01
e—ﬁ az_ o tan—l(e—s' az)

fe—ﬁ'aztan(az)dz: -
a

01.08.21.0025.01
eiaz_2 tan—l(ei az)

fe”'aztan(az)dz: -
a

Involving exponential function and a power function

Involving exp and power

Involving z" €°?

01.08.21.0026.01

fz" e tan(c2)dz==—in!

no(_ i . -1 —j . . . .
e(b+25c)zz( D! (b+2ic) z" o [ ib+2c ib+2c " ub+20+l ub+2c+1_ _ier)
. j+25j+1 1 oeees y 4y P — )
20 n=7! 2c 2c 2c 2c
N (=1l pi-t v ib ib ib ib ,
e’ — jeF|—— - —— L1 —, .1 — —e??llineN
i (=)! 2c 2c 2c 2c

Arguments involving inverse trigonometric functions

Involving s nt
01.08.21.0027.01

f tan(sin (@) dz= -\ 1- 7

01.08.21.0028.01

f tan(asin () dz= -

[€—2£sin'1(z) ((Za— 1) (eé(2a+3)sin‘1(z) 2F1(1+ Zi 1.2+ i; _e2£asin'1(z)) _
a

8a?2-2 2a

(a+1 essinfl(z) (62»'sin’1(z) 2F1(iv 11+ i; _eZiasin’l(z)] —2F1(—if 11— i; _€2iasin’1(z)))) +
2a 2a 2a

(a+1) ei(2a+l)sin’1(z) 2F1(1— i‘ 12— i; _BZiasin’l(z)))]
2a 2a
Involving cos™t

01.08.21.0029.01

ftan(cos‘l(z)) dz=log(2) - Iog(\/ 1-72 + 1) +V1-7
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01.08.21.0030.01

f tan(acos (2)) dz==

[u’ e—zs‘oos-l(z)
8a?-2

octn [ 2ieost 1 T 1 T
((Za—l) ((2&+l) excos 2 ((3 i COS (Z)ZFl(z_v l; 1+ ——e iacos (Z))+2Fl(_2_! l; 1-— ——e iacos (2
a

a

. ~1 1 l
ex(2a+3)cos 2 2F1(1+ —, L2+ —;
2a 2a

i(2a+1)cos1(2) _ 1 o i
(2a+1l)e oFq|1 , 1,2 ;
2a 2a

Involving tan~!

01.08.21.0031.01

2
f tan(tan(2)) dz== 5

Involving cot™t

01.08.21.0032.01

f tan(cot™1(2)) dz== log(2)

Involving csc™t

01.08.21.0033.01

ik e V7 1)

Z-1

f tan(csc™(2)) d z==

Involving sec™t

01.08.21.0034.01

2a

_ g2t acos’l(z)]) 4

_ g2 acos‘l(z))))

Jr ke a2

f tan(sec™'(2))d z==
2y -1

Arguments involving inverse hyperbolic functions

Involving sinh™*

01.08.21.0035.01

J-

1 . i i . i i
ftan(sinh’l(z))alz:: — (-5m-s'“h @ 2F1[—, L1+ - —g?ism 1<Z>) +5¢5M@ u‘zFl(——, 11— —; —g?ism 1(2)) -
10 2 2 2 2

S\ a@nn-1 i i - snn-1 -1
(2_ i) 6(—1+2£)S|nh (2 2F1(1+ 5, 12+ 5; _£2mnh (z)) _ (2+ i) e(1+2x)snh (2 2Fl(

2

1- f 1:2_ f _62§Sinh’1(z)))
2
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01.08.21.0036.01

f tan(asi nh"l(z)) dz=

. _anh-l
lgsnh 2

el

((28.— i) [(2a+ i) (QZS'nh’l(z) ZFI[_Li 11— L; _€2iasinh’1(z)] _ZFl(Li 11+ L; _€2x‘asinh’1(z)]) " eZtasinh’l(z)[-
2a 2a 2a 2a

2F1(1+ L 1.2+ i; _eb'asinh’l(z))) +(2a+i) ez(lna)sinh*l(z)iz':l(l_ L 12— i: _QZiasinh’l(z))))
2a 2a 2a 2a

Involving cosh™

01.08.21.0037.01
1 _ i i o _ i i o
ftan(cosh’l(z))dz: n (5@005“ @ izFl(E, L1+ —g?iooh 1<Z>) +50% 1<%2F1(—5, Li-; —g?ioosh 1(2)) +
e(—l+25‘)cosh‘1(z) -1 2F1[1+ %, 1.2+ %; _e2£cosh‘1(z)] —@2+0) €(1+2s‘)cosh‘1(z) 2,:1(1_ g’ 12— 2; _€2écosl1'1(z)))

01.08.21.0038.01

f tan(a cosh"l(z)) dz=

2(4a%+1)
. i i L } i i R
(@005“ @ [(Za— i) [(2a+ m’(zFl[—, L1+ —; e 1<Z>) + 2D ZFl[——, 11— —; —g?iacsh 1(2))) +
2a 2a 2a 2a
ez&acosh’l(z) 2F1(1+ L' 12+ L; _ezxacosh’l(z))) _
2a 2a
(a+i) 2 +ia) cosh™(2) 2F1(1 _ L 12— L; _QZiacosh’l(z))))
2a 2a
Involving trigonometric functions
Involving sin
Involving sin(b z)
01.08.21.0039.01
1
fsin(bz)tan(cz)d/z: R
2(b®-4bc?)
. ) b b , ) ) b b )
i€ (b-20)|be' P22 F | — 4+ 1, 1; — +2; —e*%%| - (b+20) '°?| * P75 —, 1, — +1; —e*'°% |+
2c 2c 2c 2c
2Fl(—£, 11— 3; —e””])) +b(b+20) e“b*zc)zzFl(l— i 12— E; —eZ‘CZ))J
2c 2c 2c 2c

Involving powers of sin

Involving sin™(b z)
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01.08.21.0040.01

m-1
2™log(cos(c2) (1-mmod2) ( m enl m
fsinm(bz)tan(cz)d’z:: - ( m ] 4im2m Z (—1)k( )
¢ 2 k=0 k
Eib(WZk)ZZFl(bm;CZK)v 1: ZC+b2(r:—2k); _€2icz) (=™ e—ib(wzk)zzFl(_ b(n21—02k), 1: ZC—bz(r;v—Zk); _eb'cz)
b(m-2k) - b(m-2k) -

e£(2c+b(m—2k))zzFl(2C+b2(r;F2k)’ 1: 4C+b2(f;F2k); _@2502)

2c+b(m-2k)

(" ei(Zc—b(ka))zZFl(ZC*bZ(ZFZK), 1 4c—b2(r;F2k); _plicz

/imeNT*
2c-b(m-2k)

01.08.21.0041.01
sin‘(c2) (-tan’(c2)) 2
( ) zFl(—ﬁ,—ﬁ;l—ﬁ;secz(cz))
2 2 2

fsin“(cz) tan(c)dz=—
cu

Involving algebraic functions of sin

01.08.21.0042.01

f(a +bsin(c z))ﬁ tan(cz)dz ==

(a+bsincz)’**

2(a-b(a+byc(B+1)

a+bsin(cz)

a+ bsin(cz))]

((a+ b)zFl[[H 1,1 8+2
a+b

]+(a—b)2Fl(ﬂ+1, 1, 8+2
a_

01.08.21.0043.01

f\/ a+bsinicz) tan(czdz=

01.08.21.0044.01

Va-b tanh"l(i'amgn(cz)]+ Va+b tanh"l[g“a*bm]—Zv a+bsin(cz)

a-b a+b

c

tanhl[ \ a+bsin(c2) ] tanhl[ \ a+bsin(c2) ]

tan(c2) 1 a-b a+b
f S P .
Va+bsincz) ¢ a-b Vva+b
Involving cos

Involving cos(b z)
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01.08.21.0045.01

1
fcos(bz)tan(cz)dz:: _
2(b*-4bc?)
) ) b b ) . b b )
[@2nbz[b(b+ 20) et(bJrZC)ZZFl(l_ —12-— _ebcz)_ (b— 20) [bes(3b+20)22|:1(_ +1,1 —+2 _@2102)_
2c 2c 2c 2c
) ) b b ) b b )
(b+20)e£bz @2“322':1 — l, . +l, _€25CZ —2F1 - l, 1- — _62502)
2c 2c 2c 2c

Involving powers of cos

Involving cos™(b z)

01.08.21.0046.01

f cos"(bz tan(cz) dz==

{”*le exb(m—Zk)zzFl(b(m—Zk) 1. 2otbm-2k). _ezr:cz)

7mz(m) 2¢c 2c ! 3
K b(m-2Kk)

k=0

m

2 Mlog(cos(c 2)) (1 — mmod 2) [ m ]
- +

c 2

e—éb(m—Zk)ZZFl(_ b(m—2k)’ 1 2c-b(m-2K) . _(32502) @é(2c+b(m—2k))z2F1(2C+b(m—2k)' 1: 4ctb(m-2K) . _ezmz)

2c 2¢c ! 2c 2c !
b(m-2k) 2c+b(m-2k)
i (2c-b(Mm-2K)) 2c-b(m-2k) .. 4c-b(Mm-2K). ¢z
¢ 2F1( 2c L 2¢c e / N*
,me
2c—-b(m-2k)
01.08.21.0047.01
cost(c2)

fcos“(c 2tan(cdz=—-
Cp

Involving algebraic functions of cos

Involving (a+b cos(c z))#

01.08.21.0048.01

(a+bcosc z))ﬁ [ asec(c2)

asec(cz)]
cp b

-B
+ 1) 2F1(—ﬁ: =B 1-p; - .

f (a+bcosc z))ﬁ tan(cz)dz== -

01.08.21.0049.01

2+ a+bcosc2) \/Esec%(cz) o \/Ewc%(cz)
f\/a+bcos(cz) tan(cz)dz== snh™ | —— (-1

C
Vb amen g ve
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01.08.21.0050.01

+1

f tan(c2) p 2vVb _ h_l[\/a sec%(cz)] asec(c2)
Z== sin
Va+bcoscz) va cva+bcosc2) sec%(cz) Vb b

Involving (a+b cos(2c z))?

01.08.21.0051.01

f(a+ bcos(202))ﬁ tan(cz)dz==— 5

01.08.21.0052.01

1
f\/ a+bcos(2cz) tan(cz)dz== —[\/ a-b tanh"l[
c

01.08.21.0053.01

cp 2b

(a+bcos2c2)? [ (a—b)sec®(c2)

va-b

tanh'l[ v a+bcos2c2) ]
tan(c z) Ya-b
f dz=

Va+bcos(2c2) va-b c

Involving cos(2c¢ z) (a+ b cos(2c z))?

01.08.21.0054.01

fcos(Z cz(a+bcos2c z))B tan(cz)dz==

@a-byse2cz "
— o *1| |be+ 1)[

a-b

B(b cos(2c2) [

a+bcos(2(:z)]ﬁ [(a+bcos(2cz))ﬁ

a-b

] ][(a—b)secz(cz)
1f+p|| ——— +

-B
+ 1] 2F1[—ﬁ: -6 1-p6;

va+bcos2c2) ] ]
-+ a+bcos(2c2)

[ a+bcos2c2) -5

— @+ bCOS(ZCZ))’B[i]

2bcp(B+1) a-b

a+bcos2c2) (a-b)sec?(c2)

7] oF| =B, B 1= ———
a- 2b

2b

2b

]_

/]

(a—b)sec®(c2)

|
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01.08.21.0055.01

fcos(Zcz) a+bcos(2cz) tan(cz)dz=

a+bcos2cz
—|(@a-3b) S( : \/ \/(a+bcos(202))sec( ) cos(cz)+2b
(cos(cz)+1)2

2((a— b) tanz(%)+ a-b+vVa-b \/(a+ bcos(2c2) %c“(%) )
log +

Va-b (tar(%)-1)

\/a—b\/(a+bcos(202))sec4(§) cosz( ) +ya-b b?co?(2cz +ay a—b bcos(2c2) +

Vaibooszea
2abtanh_1[w]\/a+bcos(202 /( \/a b bc\/a+bcos(202))
a-b

01.08.21.0056.01

cos(2cz)tan(cz a+bcos2cz
fudz::—cosz( ) ’ s( ) Va- \/(a+bcos(202))sec( )cos(cz)+
Va+bcos2c2) (cos(c2) + 1)2

- 2((a—b)tan2(%)+a—b+\/a—b \/(a+ bcos(Zcz))%c“(%) )
0g +

m\/(a+bcos(202))sec( ) /(\/a bbc\/a+bcos(2cz))

Involving sin and cos

Involving sin(c z) (a+b cos(2¢c z))?

01.08.21.0057.01
(a—-b)tan’(c2) )

1 3 3 5
fsin(cz) (a+bcos2c2)’ tan(cz) dz= — [Fl[—; B+—, - —; —tan’(c2), -
3c 2 2 2 a+b

b cos(2 sec?
(a+bcos2c2)’ sec(c2) sec(c2)’ [ (a+boosze f))) 2 ] tan®(c z)]
a+

01.08.21.0058.01

fsin(cz) a+bcos2cz) tan(cz)dz==

Va-b s
_[ Y [_H .
4+ b v c Va+bcos2cz)

Va-b (ﬁ(a—3b)log(\/7\/Isin(cz)+\/a+ bcos(2c2) )+2\/I y a+bcos2c2) sin(cz))]
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01.08.21.0059.01

tanhl[ v a-b sinc2 ] tanl[\/;\/is'n(cz)

|

f sin(c2) tan(c 2) \ a+bcos2c2)  a+bcos2¢c2)
Va+bcos2c2) va-b c V2 b

Involving trigonometric and a power functions

Involving sin and power

Involving z" sin(a+b z)tan(c z)

01.08.21.0060.01

fz"sin(a+ bztan(c2)dz==
1 D (=D @ic—iby Tt 2c-b  2c-b 2c-b 2c-b _
—etan! e(z‘””b)zz j+2 j+1[ 1 +1, ..., +1 Z‘CZ)—
2 i (n=)! 2c 2c 2c 2c
O (Y (=i b b b b 2
wbzz : j+2Fj+1[——, e — Ll — 1 — —ez‘cz] -
i (n=)! 2c 2c 2c 2c
1 M (-Di@ic+ib)y A b+2c  b+2c b+2c b+2c _
Zeian! e(2zc+xb)zz is2Fj ’ 1: +1, +1 €2zcz
2 = n-p! 2c 2c 2c 2c
IENUNYCR MECY e b b b b ,
e‘bZZ—_Hz M[—, oy — L — 1, ., — 1 —ezf“) /ineN
i (n=)! 2¢ " 2¢ 7 2c 2c
01.08.21.0061.01
fz“sin(bz)tan(cz)dz::
1 D (=Dl @ic—ib)y Tt 2c-b  2c-b  2c-b 2c-b _
—n! e‘z‘c"b)zz : 2 J-+1[ . L1 +1, ..., +1; —ez‘cz)—
2 i (n-j! 2c 2c 2c 2c
(=Dl (=ib) A b b b b _
@’“’ZZ - j+2 j+1( — - — L1-—. 1——'—@2‘”)—
iz (n=)! 2c 2c 2c 2c
D (=D Qic+ib)y b+2c b+2c b+2c b+2c _
e(z‘c*‘b)zz . i+2 j+1[ N 1 +1, ..., +1; —e2‘°2)+
i n=-j! 2c 2c 2c 2c
n l)J(ub)‘lz”I b b b b ‘
Z P = s — L —+1, ., — 4+ 1 —?%||neN
= 2c 2c 2c 2c

Involving powers of sin and power

Involving z" sin™(b z) tan(c z)
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01.08.21.0062.01

fz” sn"(bztan(cz) dz=
m j 7 D (=i 2 iy A _
2 m |nt@-mmod2)| —21'@25”2( ) o w2Fia(l o L2, 2 =20 [ -
2 (n+1)! e (n-j!
N (-1 (ib(m-2k) "t

=0

2 m
—m -1-m k ib(m-2k)z
27MiMn! E (—l)(k)[—e ( ) E Y

k=0
b(m-2k) b(m-2k)  b(m-2k) b(m-2k) .
j+2Fj+1 ) ey , 1 +1, ..., —+1; _eglicz|
2c 2C 2¢c 2¢c
m| @ic-ibm-2k)z n(-1i 2ic-ibm-2k) A 2c—b(m-2k)
D7 e Z - j+2F 1| ——— ...,
j=0 (n-p! 2c
2c-b(m-2k) 2c-b(m-2k) 2c-b(m-2k) )
1; +1’.”’4+l;_62£cz _
2c 2c 2¢c
ibm-2kz \ (-1} (~ib(m-2k) 2 o [ bm-2k _bm-2k
€ Z . J+2FJ+]_ Ty ey s
j=0 (n-j! 2c 2¢c
1- M’ U b(m_Zk); _e2icz)]+
2c 2c
renibmak, o (D ic+ibm-2k) ! 2 2c+bMm-2k)  2c+b(m-2k)
¢ Z - je2Fje1 ,
(n-)! 2¢ 2¢c

i=0

2c+b(m-2Kk)
41

L
2c

2c+b(m-2Kk) .
s 27+1; —ez‘”) ineNAmenN*
c

Involving cosh and power

Involving z" cos(a+b z)tan(c z)
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01.08.21.0063.01

fz“cos(a+ bz tan(cz) dz==
i M (—Di@ic-ib Tt 2c-b  2c-b 2c-b 2c-b ,
——e'an! e(ZRCﬂb)ZZ - j+2 j+l( y eeny , 1 +1,..., ——+1; —@2“:2]—
2 o0 n-j! 2c 2c 2c 2c
D (=Dl (—ib)_j_l ket b b b b ,
e-ﬁbzz : 2 J-+1{——,...,——,1;1——,..‘,1——; —eZECZ] -
i (n-j! 2c 2c 2c 2c
i M (—Di@ic+ib)y A 2c+b  2c+b  2c+b 2c+b ,
—é'2n! e@mb)zz iv2Fje1 1 +1, ..., +1; —62562]—
2 i GEE 2c 2c 2c 2c
LIS NI by b b b b _
e‘bzz+ i+2 ,-+1[—, ey — L — 41, .., —+ 1, —ez‘cz) ineN
i (n=)! 2c 2c 2c 2c
01.08.21.0064.01
fz" cosbz)tan(cz)dz ==
i D (-Di@ic—iby Tt 2c-b  2c-b 2c-b 2c-b ,
—nt| @iz )" _ 2 j+l( 1 +1, ..., +1; —e2”°1]+
2 20 n-)! 2c 2c 2c 2c
N (il o
@‘“’ZZ( Dl (-ib) A . jﬂ[—i,...,—i, 1;1_3““,1_3;_@25-02)_
i (n-j! 2c 2c 2c 2c
D (=Di@ic+ib)y T 2c+b  2c+b  2c+b 2c+b _
e(z”CHb)ZZ j+2 j+1[ N . L +1, ..., +1; —e2‘°2)+
20 n=p! 2c 2c 2cC 2c
LN NN i b b b b _
e‘bzz+j+2 j+1[—, ey — L — 41, ., —+ 1 —emz) ineN
i (n—j! 2c 2c  2c 2c

Involving powers of cos and power

Involving z" cos™(b z) tan(c z)
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01.08.21.0065.01

f Z'cos™(bz)tan(cz)dz=

m Q=2 gt . 1
—izm[ m)n!(l—mmodZ) 2¢%i¢? - j+2Fj+1(11 L2 .2 _£2scz)_ _
2 i (n-j! (n+1)!
] m n (-1 (~ib(m-2k) Tt 2
27N Z( ] _e—s'b(m—ZK)ZZ
o K = (n- !
b(m-2k) b(m-2Kk) b(m-2k) b(m-2k) )
jeoFjra| - . Ll —) _7;_62“:2)_
2c 2c 2c 2c

n (-1 (ib(m-2k) Tt

b(m-2k) b(m-2k)
1; +

ex'b(rmzk)zz

b(m-2Kk)
j+2 j+l(

=0 (n-p! 2c 2¢c 2c
_ N~ (2ic—3i _ =11 n-j
_bm-2k L1 gicr MQE_H_MMK))ZZ( D @ic-ibm-2k) ' L
2¢ s n-j! e
2c-b(m-2k) 2c—b(m-2k) 2c-b(m-2k) 2c—-b(m-2k) )
1; N U ——— L
2c 2c 2c 2c
_1Di(2ic+i _ -1 n-j _ _
(,(ZiCH'b(m—Zk))ZZn]( D! 2ic+ib(m-2k) " o (20+b(m 2Kk) 2c+b(m-2Kk)
K j+20j+1 ’
i n-j! 2c 2c
2c+b(m-2k) 2c+b(m-2k) )
; — 1., —+1; —ez‘cz) ineNAmeN?t
2c 2c
Involving trigonometric and exponential functions
Involving sin and exp
Involving P sin(b z)
01.08.21.0066.01
€(£b+p)zzF1( b;t'cp' 1: b+2206—£P; _ezscz) e(ib+2ic+p)22|:1( bJrZC*iPl 1: b+42(:C—E'P; —ezmz)
fepzsjn(bz)tan(cz)dz: —i|- + -
2 b-ip b+2c-ip
o b+p)22|:1(_ %’ 1 - b—ch:s‘p; _ezmz) o b+2£c+p)22|:l(_ b‘zzccﬂ p, 1 - b_42°:i p; _ezwz)
+
b+ip b-2c+ip
01.08.21.0067.01
) 1
fe‘bzsin(bz)tan(cz)dz:: S
4bc(b+c0)
_ b b+c ) _ b+c b _
i|cb+0)e?P?,F| —, 1; ——; —€?°?|+ b|2(b+ ¢) log(cos(c 2)) — ce? P*OZ,F | —— 1 — +2; —¢?iC2
c c c c
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01.08.21.0068.01

) 1
fe‘“bzsin(bz)tan(cz)afz: S
4b(b-c)c
) ) b b . ) b b )
[12 e‘z‘bz[bCez‘czzFl[l— - 1L2-—; —c2‘°2]+(b—c) [Zbez‘bzlog(cos(cz)) —CoFyl—— 11— —; —cz‘“]]))
c c c c

Involving powers of sin and exp

Involving eP % sin™(b z)

01.08.21.0069.01

fepzsinm(bz) tan(cz) dz==
1 m ip ip ) . ip ip :
2" ————|m ](@pZ(ZiC+ p)zFl[——, L1-—; —eZ'CZJ — g?iorp2 szl[l— —, L2-—; —ezwz))
pRic+p \ 2 2c 2c 2c 2c
m-1 . —2bk+bm-i 2c-2bk+bm-i :
) {TJ (m e(bs(m—Zk)+p)22Fl( ;Cm— p' ; c 24; m- p; _ezmz)
(mmod2—1)+ym2(—1) ( ) _
= k 2ibk—ibm-p
) —-2bk+bm+ip 2c+2bk-bm-ip ,
((_1)me(p—sb(m—2k))22|:1 - 1 ; —ez‘cz])/(Zibk—ibm+ p) -
2c 2c
(E-€(25c+s‘b(m—2k)+p)22|:1[2c_2bk+ bm—ip’ " 4c-2bk+bm-ip _@2552]]/
2c 2c

(2c-2bk+bm-ip) —(ﬁ (~1m eicmibm-2k+pz

(2c+2bk—bm—ip 4c+2bk-bm-ip
2F1 1 ;
2c 2c

—ez"cz])/(20+2bk—bm—u‘p) /imeN*

Involving cos and exp

Involving e * cos(b z)

01.08.21.0070.01

1 @(x'mp)zz,:l(b-fpl 1: b+20-iP; _ezmz) L-,e(s'b+25'0+p)22|:1(b+2c_‘5p’ 1: b+4C—E'P; _ezmz)
2 . 2c 2c 2c 2c
eP?cogb2tan(cz)dz=-—i|- - +
2 ib+p b+2c-ip
. b+ip b-2c+ip : ) : b-2c+i p b-4c+i p :
(—ib+p)z (_ - . 2mcz) (—ib+2ic+p)z (_ . . chz)
e P50 b TR ie 2F1 TR oo €

+
ib-p b-2c+ip
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01.08.21.0071.01

f e'PZcosb2)tan(c2) dz ==
. b b+c ) .
- [C(b+ C) ethZZFl[_, 1, - _EZECZ) _ b(C@ZE(b+C)ZZF1(
4bc(b+c) c c
01.08.21.0072.01
f e P?cogbtan(c) dz= —— —
4b(b-c)c
, ) b b , b b
[ez‘bZ[DCeZ‘CZZFl[l— - L2-— —ezwz]— (b-0) (czFl(——, L1-
C [ C

Involving powers of cos and exp

Involving e”? cos™(b z)

01.08.21.0073.01

f@pz cos(bz)tan(cz) dz ==

b

—+2 —ez“’z] +2 (b + c) log(cos(c Z))))
c

b+c
—, 1
c

— —ez‘“] +2be?ibz Iog(cos(cz))))]
c

1 m ip ip ) ) ip ip )
2™ —| m ](@pZ(ZiC+ p)zFl(——, 11-—; —eZWZ) - el2ictp)z szl(l— —,1,2- —; —eZ“"Z))
pRic+p\ 3 2c 2cC 2cC 2c
m-1 . - i — i i
[TJ m @(bE(WZK)er)ZzFl( 2bk;l():m— p’ : 2c 2b|2<4;bm— p; _ehcz)
(mmod2-1)+ Z( -
—\k 2ibk-ibm-p

(i’ r8(25‘ c-ib(m-2k)+p)z 2F1[

2c+2bk-bm-ip 1 4c+2bk-bm-ip

—ezm])/(zu 2bk—-bm-ip)-
2c

2c
(p—ib(Mm-2K) z (_ —2bk+bm+ip _ 2c+2bk-bm-ip
€ 2F1 2¢c L 2¢c !
2ibk-ibm+p

2c-2bk+bm-ip 4c-2bk+bm-ip
L
2c 2c

2':1(

Involving trigonometric, exponential and a power functions
Involving sin, exp and power

Involving z" €% sin(a +b z) tan(c z)

_62502)
_ [i €(2ic+x‘b(w2 K+p) z

—@Z‘CZ))/(ZC—Zbk+bm—12p) /;meN*
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01.08.21.0074.01

L{i%ﬁzﬁma+bznaxcadz=

Eeﬂsam g(zxcfimp)zzn:(_l)j(Zic_ib+p)7jilzn_j 42 -l[_b+2C_L7p br2e-ip
2 = (n-j! U 2 2¢
-b+2c-ip -b+2c-ip )
1; +1, ..., +1; —ez’“]—
2c 2c
é%mmzji(—ni@¢b+pyklfﬂ.ﬂ 41_b_ip 3 -b-ip 1'—b—ip+1.“ —b—ip+1u%gmj ~
e 2c 7 2¢ T 2c T 2¢ '

j=0 (n_j)!

N (-1)i 2ic+ib +p) Tt

E@tarﬂ [e(zmﬂ'mp)zz
2

j=0 (n_j)!

b+2c-ip

H21+{ 2c 2c 2c

b+2c-ip b+2c-ip
1; +

b-ip b-ip
, 1 +1

b+2c-ip
2c

+1; _£25'cz]_

b-ip

n (-1l ib+p Tt b—ip
j+2j+1] 2c cees 2¢

et b+p)zz

j=0 (n_j)!

01.08.21.0075.01

+L—é“ﬂﬁneN
2c 2c

n (-1l 2ic—ib +p Tt

1 .
fz” eP?sinb2)tan(c2)dz= —n! @‘Z“Hb*p)zz
2

j=0 (n_j)!
-b+2c-ip -b+2c-ip -b+2c-ip -b+2c-ip
j+2Fj+l( VL +1, ., —————— +1; -7 -
2c 2c 2c 2c
A n (-1 (-ib+p It —b-i —b-i —b-i —b-i A
e“mWHEZ -p jﬁjﬂ[ p““ P 1; p+L“q p+L—E”j—
i (n—P! 2c 2c 2c
(2fc+xb+|n)Z§n:(_1)](2”"3”"19+p)_j_12"’j
e
j=0 (n_j)!
b+2c-ip b+2c-ip b+2c-ip b+2c-ip
jﬁﬁﬂ( ey L +L“”——————+x—é”ﬂ+
2c 2c 2c 2c
, n (i ib+p 2 b-—ip b-ip b-ip b—ip ,
QOMWZE: : j+2Fje1 . 1 +1, ..., -+L—eh”)/;neN
20 (n-)! 2c 2c 2c 2c

Involving powers of sin, exp and power

Involving z" eP? sin™ (b z) tan(c z)
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01.08.21.0076.01

fz” ePZsin"(b2)tan(cz) dz==—-2""i*""n|

t

j=0

m-1
iJ(_Dk(m) (1 e(2ic—x‘b(r’rk2k)+p)zz
k=0 k (n-j!

2c-b(m-2k -ip 2c-b(m-2k -ip
1; +1

2c ’ 2c

e(P-ib(m-2k)z Z

j=0 (n_ J)'

—ip-b(m-2k) —ip-b(m-2k
P 1; P +1

2¢c Y 2¢c
(biM-2kp)2 (=1 (bi(m-2k) + py ' 2
e j:ZO - j+2Fj+1
b(m-2k -ip bm-2k -ip
i -1, —+1;
2c 2c

n (1)) (p—ib(m-2ky) Tt 2
j+2 j+l(

2c

—ip-b(

n (-1 2ic—ibm-2K +p) "tz 2c-bm-2K -ip
j+2rj+1 [EER
2c
2c—b(m—2k)—ip+1_ _2icz|
e ” ;
—ip-b(m-2k)

2c

b(m-2k -ip

m-2Kk) 0
_— 1 e |-

b(m-2k —-ip

2c

_QZicz] +

2c

b(m-2k -ip

€(25‘0+bs'(m—2 k)+p)zZ
j=0 (n_ J)'

n (-1 2ic+bi(m-2K) +p) 2 [2c+
j+2Fj+1]

2c+b(m-2k) —-ip 2c+b(m-2k —-ip 2c+b(
1; +1

1

2c

y eeey

m_2k)_£'p +1 _QZicz]] —

2c ' 2c 2c
m _ n (-1i@ic+p) itz 2c—i 2c—i
izm( m)”'(l—mmoda iy i T
2 e - 2c 2¢
2 =0 (n-p!
2c-ip 2c-ip _
1 +1, ..., +1; —ezwz)—
2c 2c

n (-1l pitt ip ip ip ip .
epzzi_mﬁﬂ(——, e m—, Ll — 1= — —ez‘”) /ineNAmeN*t

0 (h=)! 2c 2c 2c 2c

Involving cos, exp and power

Involving z" €?* cos(a+b z)tan(c z)

1
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01.08.21.0077.01

fz” eP?cosa+bz)tan(czdz=
IR R (-1)l (2&c—ib+p)""1z”-i_ (b+2c-ip  -b+2c-ip
e nl'le Z - j+2Fj+1 s
2 i (n—=j! 2c 2c
-b+2c-ip -b+2c-ip ,
1; +1, ..., +1; _ebcz]_
2c 2c
, N (-1)i (-ib+p Tt —b-ip  -b-ip -b-ip —b-ip ,
e(_kb-"p)zz - j+2Fj+1[ Y eeey 1; +1, ..., +1; _62102) -
i n-p! 2c 2c 2c 2c
. no_i . . -1 n-j
i@tan! e(2ic+ib+p)zz( D'@ic+ib+p z
2 i n-!
b+2c-ip b+2c-ip b+2c-ip b+2c-ip )
j+2Fj+1[ 1 +1,..., —————— + 1, —¢%c? =
2c 2c 2c 2c
_ n (-1l ib+p Tt b-ip b-ip b-ip b—ip _
e(‘b”’)zz - j+2Fj+1( 1; +1, ..., +1; _@zEcz) ineN
20 n-j! 2c 2c 2c 2c
01.08.21.0078.01
i L n (-1 2ic—ib +p) Tt 2]
fz”epzcos(bz)tan(cz)d’z:: -n! —e(ZEC*‘b+P)ZZ P
2 - n-p!
j=0
-b+2c-ip -b+2c-ip -b+2c-ip -b+2c-ip 5
j+2Fj+1( 5 Y s 5 1 5 +1,..., 27+1; —e“'%% |+
c c c c
A n (-1 (-ib+p It —b-i —b-i —b-i —b-i A
e(_‘bﬂ’)zz _p j+2Fj+1[ p,... P 1; l:)+1, . p+l; —ez‘cz]—
i (n—P! 2c 2c 2c 2c
1D (2ic+i —=1 -
@(250+ib+p)2i( D) (2ic+ib +p) z")
j=0 (n_j)!
b+2c-ip b+2c-ip b+2c-ip b+2c-ip ,
,—+2Fj+1( 5 5 1; 5 +1, ..., 27+1; —e2‘°2]+
c c c c
, n (i ib+p 2 b-—ip b-ip b-ip b—ip ,
e(‘b””zz : j+2Fje1 1 +1, ..., +1; —ez‘cz) ineN
20 (n-)! 2c 2c 2c 2c

Involving powers of cos, exp and power

Involving z" €”* cos™(b z) tan(c z)
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01.08.21.0079.01

fz”epzcosm(bz)tan(cz)clz:
{E A X —j-1 i ,
—2Min ZZ: (m) @(Zic—ib(rTFZkHP)zZn:(_l)] (2ic-ib(m-2k +p) z" s [20—b(m—2k)—up
. K j+2j+1 LR
k=0 =0 (n-)! 2¢C

2c-b(m-2k) —-ip 2c-b(m-2k) -ip 2c-b(m-2k) -ip
1 +1, ..., +

1 _eziCZ _
2c 2c 2c

<pﬂ-b<mk»zz": (-1 (p—ibm-2k) "2 [—z’ p-bm-2k
e . . D ———————————
£ (n— ])' 20 j+1 2¢

—ip—bm-2k -ip-b(m-2k
P 1; P +1

—ip-b(m-2k) ol _eZicz]_

2¢ T 2¢ 2¢
<bk~<mk>+p)zi(—1)i<bn'<m—2k)+p)‘j‘1z“*i bm-2k-ip  bm-2k-ip
e ok ) eeey
o (n-j)! e 2¢ 2¢
y b(m-2Kk) —-ip il b(m—2k)—u’|0+1; _emz]+e(2ic+bim2k)+p)z
2c 2c

IEERRS] 1

(—1)1(2ic+bi(m—2k)+p)’j_1z“*j (20+b(m—2k)—ip 2c+b(m-2k) -ip 1
j+2Fj+1 ,
2c 2c

n
j=0 (n_j)!

2c+b(m-2k —-ip 2c+b(m-2k —-ip
+1 +

) eeey

m
1 —ez"cz]] —i2‘m[ m ]n!(l—mmodZ)

2c 2c 2
_ n (-1 2ic+p) it 2c-ip 2c—-ip 2c-ip 2c—ip _
e(z‘“pﬂz , j+2 j+1[ , L +1, ..., +1; —@2”1]—
= (n-j! 2¢c 2c 2¢c 2c
J_
N (-1 pritt 2 ip ip ip ip .
"pzz j+2Fj+1(——, e ——, Ll —, 1 — —ez‘cz) /ineNAmeN*
i (=)! 2c 2c 2c 2c

I nvolving functions of the direct function

Involving powers of the direct function
Involving powers of tanh

Linear argument

01.08.21.0080.01

tan"*1(c2) v+l v+3
( 1 : —tan’(c z))
2 2

ftanv(c 2dz=

vCc+C

01.08.21.0081.01

5 tan(cz)
f tan“(c2)dz==

-Z
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01.08.21.0082.01

5 sec?(c2)  log(cos(c 2))
f tan*(czdz= +

2¢c c

01.08.21.0083.01

tan(c 2) sec(c 2)
ftan“(cz)d’z:: +z
3c 3c

4tan(cz)

01.08.21.0084.01
sec*(cz) sec®(cz)  log(cos(C2)
f tan’(c2) dz== - -
c c

01.08.21.0085.01
. tan(c2) sec*(cz) 1ltan(cz) sec’(c2) 23tan(c2)
ftan (cgdz= - —z+

5c¢c 15¢ 15¢c

01.08.21.0086.01

. sec(cz) 3sec*(cz) 3sec®(c2)  log(cos(cz)
f tan(cadz= - + +

6¢C 4c 2c c

01.08.21.0087.01
tan(c2) sec®(cz) 22tan(c2) sec(cz) 122tan(cz) sec’(c2) 176tan(c2)
ftang(cz)d’z:: - + +7—
7c 35¢c 105¢ 105¢

01.08.21.0234.01

(-D"cot(@z) N, (- tan?k(a2) _

ftanzn(az)dz:(—l)"z+ Z /ineN
a pay 2k-1

01.08.21.0235.01

-D"logcos@z) S (D" O (- tan’*@2)
+ +

ftanz'”l(az)dz:— /ineN

a 2an! 2a i3 k

01.08.21.0236.01

(-D"(az-tan(tan(@z)) tan*™(az) 1 3
ftanzn(az)dz: + 2F1(1, n+—; N+ —; —tanz(az)) ineN
a ai2n+1 2 2

01.08.21.0237.01
2)

L1 (—-1)"(2log(cos(az) + log(sec’(a)))

tanz n+2(a Z)

ftanz"*l(az)dZ: ———F(n+1, 4 n+2 ~taP(@z) +
2a(n+1) 2an! 2a

01.08.21.0088.01

1 1 1
ftani(c 2dz= (2 tan‘l(ﬁ tanz(c2) + 1) -
2vV2 ¢

2tan‘1(1 -V2 tan%(c z)) + Iog(—tan(c 2+vV2 tan%(c - 1) - Iog(tan(c 2+V2 tan%(c 2+ l))

01.08.21.0089.01

1 1
f dz= (Ztan’l(\/? tan%(cz) + 1) -
2 2vV2 ¢

tanz(cz)

2tan‘1(1 -v2 tan%(c z)) - Iog(—tan(c 2+V2 tang(c 2)- 1) + Iog(tan(c 2+V2 tan%(c 2+ 1))
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01.08.21.0090.01

1 1 1 1
f dz::——(2\/§tan‘l(2tan5(cz)+\/§)+2\/§tan‘1(\/§—2tan5(cz))+

L 4c
tan3(cz)

1 2 2 1 2
Iog(w/? tan3(c2) — tan3(c2) — 1) -2 Iog(tanE(c 2+ 1) + Iog(\/? tan3(c2) +tan3(c2) + 1))

Involving products of the direct functions

01.08.21.0091.01
cot(b) (log(cos(a 2)) — log(cos(b + az)) —az

ftan(b +aztan(az)dz==
a

01.08.21.0092.01
az+ cot(b) (log(cos(a 2)) — log(cos(b — a 2)))

ftan(b —aztan(@azdz=
a

Involving powers of products of the direct function

01.08.21.0093.01
1

€0s2(2cz) csc(C2) sec(ZCZ)sinz(cz) ‘ h_l[\/?cos(cz)]
an

f\/ tan(c2tan(2cz) dz==-—

c 1
cos2(2c2)

Involving rational functions of the direct function

Involving (a+ btan(cz)™"

01.08.21.0094.01

f 1 4 acz+blog(acos(cz) + bsin(c2)
Z==
a+btan(c2) ca?+b%c

01.08.21.0095.01

1
f S .
(a+ btan(c2)?

((a*-b*)cz+2ablog(acosic2) + bsin(cz))a® + b(cza® + ba’ + 2blog(acos(c2) + bsin(c2) a® - b* cza+ b®) tan(cz))/
(a(a2 + b2)2 c(a+btan(c z)))

01.08.21.0096.01
A+ Btan(2)
f — dz= [sec(z) (acos(z) + bsin(z)
(a+ btan(2))

b(a®+b?) (Ab—aB)sin(2)
+(Aa?+2bBa- Ab?) z(acos(?) + bsin(2) + (-Ba? + 2Aba+ b? B)

a

log(acos(2) + bsin(z) (acos2) + bs n(z))] (A+B tan(z))] / ((az + b2)2 (Acos(2) + Bsin(2) (a+b tan(z))Z)



http: //functions.wolfram.com 46

01.08.21.0097.01

f A+ Btan(2)

dz=
(a+ btan(2))®

[secz(z) (acos(2) + bsin(z)) [(a2 +b?)(@aB-Ab)b® +2(Aa’+3bBa*-3Ab?a-b*B)z(acos(?) + bsin(2)? -

2(Ba’-3Aba?-3b”Ba+ Ab?)log(acos(z) + bsin(z) (acos(2) + bsin(2)? +
2b(a? +b?)(-2Ba?+3Aba+b?B)sin(z) (acos(2) + bsin(z)

a
(A+B tan(z))] / (2(22 +17)° (Acosd + Bsin@) (a-+ btan(@)’)

01.08.21.0098.01

A+ Btan(2) + Ctan’(2)
f (a+btan(2)°®
(sec(z) (acos(2) + bsin(2) (2((A— C)a’+3bBa?+3b?(C-Aa-b*B)z(acos2) + bsin()? -
2(Ba®+3b(C- A a?-3b?Ba+b®(A-0C))log(acos(z) + bsin2) (acos(2) + bsin(2)?-b (a +b?)

1
(Ab®>+a(@C-bB))+ —(2(a”+b?)(Ca’-2bBa? + b* (3A-2C)a+ b’ B)sin(z) (acos(2) + bsin(z))))
a

(Ctan(2) + Btan(2) + A)) / ((a2 + b2)3 (A+C+(A-C)cos(22) +Bsin22)(a+b tan(z))3)

Involving (a+ btan®(c z))fn

01.08.21.0099.01

1 1 [ Vb _l[\/Ftan(cz)]]
f dz= cz- —tan ——

a+btan’(c2) ac-bc Va

01.08.21.0100.01

f 1
——dz=
(a+btan’(c z))2

[(a+ b+ (a—b) cos(2¢2) sec*(c2) [\/; (2a(a+b)cz+2a(@a-byccos2c2 z-(a-b)bsin2c2) -

VDb tan(c
\/E(b—sa)tanl[# (—a—b+ (b-a) cos(2¢2) /(8a3/2(a—b)2c(btanz(cz)+a)2)

a

Involving algebraic functions of the direct function

Involving (a + btan(c 2))?
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01.08.21.0101.01

f (a+btan(c2)? dz=

i (a+ btan(c2)*** a+btan(c2) a+ btan(cz)
- ((a— ib) 2F1[,B+ 1,1 8+2 7] +(—a-ib) zFl(ﬁ +1,1; 8+2 7)]
2(-a-iby(a-ibc(B+1) a+ib a-ib
01.08.21.0102.01
a+btan(cz) Yva+btan(cz
f\/a+ btan(cz) dz== [ a-ib tanh’l[ + e ] Va+ib tanh‘1[+—()]]
a-ib va+ib
01.08.21.0103.01
[\/ atbtan(cz) ] tanh_l[ Y at+btan(c2) )
f 1 J i \a- atib
—  dz=--
Va+btan(c2) c Vva-ib Va+ib
01.08.21.0104.01
f tan(c2) (a+ btan(c2)’ dz =
(a+ btan(cz)?™* a+btan(c2) a+Dbtan(c2)
- ((a—ib)zFl[,B+ 1,1 5+2 7]+(a+ib)2Fl[ﬂ+ 1,1 8+2 7)]
2(@a-ib)y(a+ib)c(B+1) a+ib a-ib

01.08.21.0105.01

at+ib

va+ib tanhl(i‘mmn(u) +Va-ib tanh™ (7W)—2Va+btm(cz)

a—ib

ftan(cz) a+btan(cz) dz==-

01.08.21.0106.01

c

tanh"l( 4 a+btan(c2) ) tanh"l[ v a+btan(c2) ]
a-ib

f tan(cz) J 1 \ a+ib
_  d7z=--
Va+btan(c2) c Va+ib Vva-ib
Involving ((a + btan(c 2"
01.08.21.0107.01
f (a+btanc2)" dz=
a+btan(cz) a+btan(cz)
[[(a+ i b)zFl[nﬁ+ 1,L,nB+2 —] -(a-i b)zFl[n,B+ 1, 1L,nB+2 7)] (a+btan(c2)
a-ib a+ib

(a+ btan(cz))")ﬁ]/(Z(a+u‘b)(b+u‘a)c(n,8+ 1))
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01.08.21.0108.01

f v (a+btan(c2)® dz= —[i cos(c2) V (a+ btan(c2)®

Va+btan(cz
[\/a+rib [tanh_1[+—() cos(cz)\/a+btan(cz) (a—ib)2+2bi(acos(cz)+bsin(cz)) a-ib |-

a-ib
) _1[\/ a+btan(c2) ] ]]
a-ib (a+ib) tanh | —— |cos(cz) «/ a+ btan(c2) /
va+ib

(\/a—ib Vya+ib c(acos(cz)+bsin(cz))2)
01.08.21.0109.01
f 1
— dz=
Vv (a+ btan(c 2)®
Va+btan(cz
—[i(a+btan(cz))[\/a+ib [—Zi\/a—ib b+(a+ib)tanh'1[7() \ a+btan(cz) |-

Ya-ib
Va+btan(cz
(a-ib)¥? tanhl[i() \ a+btan(cz) /((a— ib*?@+ib)¥*cv (a+btan(c2)® )
va+ib

01.08.21.0110.01

ftan(cz) (a+btanc2)) dz=

a+ btan(cz) a+ btan(cz)]]

—[[(a—n‘b)zFl(n/ﬂ 1,1,nB+2
a-ib

)+(a+ib)2F1[nﬁ+1, 1LnB+2
a+ib

(a+btan(c2) ((a+ btan(cz))")ﬁ]/(Z(a—ib) (@+ib)c(np+121)

01.08.21.0111.01

Va+btan(cz
ftan(cz) (a+btan(c2)® dz= —[\/ (a+btan(c2)® [3\/a—ib tanh‘l[# \a+btan(cz) @+ib)*+

va+ib

Vv a+btan(cz)

Ya-ib

\/a+ib ]]/(3\/a—ib Va+ib c(a+btan(cz))2)

[3(a—z‘b)2tanh‘1[ ]\/a+ btan(c2) —2\/a—ib (4a%+5btan(cza+ bztanz(cz))]
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01.08.21.0112.01

f tan(c 2)
—  dz=
V (a+ btan(c 2)®

tanh"l[g] Va+btan(cz) tanh’l[—‘amwn(cz)) Va+btan(cz)
(a+btan(c2)|(@-ib)[1- e +@+ib)|1- Ve /
va+ib a-ib

((a—rib)(a+ib)0\/ (a+btan(c2)® )

Involving (a+ btan®(c z))ﬁ

01.08.21.0113.01

-B
tan(c2) (btan’(c2) + a)’ (bta"Tz(CZ) + 1) 1 3 btan?(c2)
f(a+ btanz(cz))ﬁ dz= Fl[—; 1, -8 —; —tan’(c2), - ]
c 2 2
01.08.21.0114.01
1
f\/ a+btan’(cz) dz==————
2vVa-bc
4(a+ bitancz+ Va-b V btar’(c2) +a ) 4(a—z‘btan(cz) +Va-b ybtan’(cz) +a )
—(a-b)|log —log| - -
(a-b)¥?(itan(cz) + 1) (a-b¥(itan(cz) - 1)

2ya-b \/IIOQ(Z(\/Iitan(CZH\/btanz(cz)+a))

01.08.21.0115.01

1
f—dz:: (\/a+b+(a—b)cos(202) Iog(\/a+ b+(@-bycos2cz) +V2 V —(a-b)sin’c2) )tan(cz))/
\ a+btan’(c2)

(ﬁm/—(a—b)sinz(cz) \/btanz(cz)+a)

01.08.21.0116.01
P (btan®(c2) + a)ﬁ+1
ftan(c 2 (a+btan*(c2) dz=-

btan’(c2) + a
a-b

T T R+l 1 B+2
2@-bcB+1) - 1[
01.08.21.0117.01

f tan(c2) \ a+ btan®(c2) dz=

-1

/btanz(cz)+a V2 v (a-b)cos(c2) Iog(«/?x/(a—b)cosz(cz) +vVa+ b+(a—b)cos(2cz))
c

vVa+b+(@-b)ycos2c2)
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01.08.21.0118.01

f tan(c2) va+b+(a-b)cos2c2) Iog(\/f\/(a—b)cosz(cz) +\/a+b+(a—b)cos(2cz))

v a+btan’(c2) \/?C\/(a—b)cosz(cz) \/btanz(cz)+a

Involving ((a+ btan?(c z))n)ﬁ

01.08.21.0119.01

n 2 -ng
tan(c2) ((btan’(c2) + a) )ﬂ(—btanz(c )+ ) "

3 1 Fll BS X
~:1,-ng; —; —tan’(c2), —
12 2

f((a+ btan?(c z))n)ﬁ dz=

btan’(c2)
C

01.08.21.0120.01

f,/ a+btan2(cz) dz—— . i (btanz(cz)+a)3

c(btan*(c2) +a) ¥

4(a+ bitan(c2)+Va-b btanz(cz)+a) 4[a—u’btan(cz)+\/a—b vV btanz(cz)+a)

log —log| -
(a-b)*?(itan(c2) + 1) (a-b)**(itanc2) - 1)

@a-b*?++/-b (3a—2b)log(2(\/—b itan(cz) + btanz(cz)+a))—zzbtan(cz) btan?(c2) +a

01.08.21.0121.01

1
dz=

(a+btan?(c z))3

_[isecz(cz) [—i«/?csc(zcz)|og[\/aJr b+ (a—b)co2c2) +«/?\/—(a—b)s'n2(cz) )\/—(a—b)sinz(cz)

i (a—b)btan(cz) (a+ b+ (a-b)cos2c
(a+b+(a—b)cos(2cz))3/2—l( ) (c@+b+( ) cos( Z))))/[z(a—b)zc (btanz(cz)+a)3]

a

01.08.21.0122.01

(btan?(c2) + a) ((btan?(c2) + a)n)ﬁ

f tan(c2) ((a+ btan’(c z))n)ﬁ dz==—

btan’(cz) + a
2F1 nﬁ+l, 1, nﬁ+2; —b
a_

2(a-bc(np+1
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01.08.21.0123.01

1
ftan(cz) (a+ btanz(cz))5 dz= e [20054(CZ)[

6102 sec*(c2) + 22 (a - b) bsec?(c 2) + 46 (a - b)?

c @+ b+ (a-b)cos2c2)?

[15ﬁcscz(2cz)(log(—2(a—b)sjnz(cz))—Iog(—a\/a+ b+ (a—-b)cos(2c2) +b\/a+ b+(@-b)cos2cz) +

(a-b) cos(2cz)\/a+ b+ (a—b)co(2¢c2) +\/7\/(a—b)sjn2(cz) \/(a—b)zsinZ(ZCz) ))

(@- b)?sin’(2¢c z))3/2)/[(a+ b+ (a—b)cos2c2)”?V (a-b)sin’(c2) )] (btan®(c2) + a)5 ]
01.08.21.0124.01

ftan(c 24/ (a+bta’(c z))3 dz==

[cscz(cz)secz(cz)(4(a—b)(4\/a+b+(a—b)cos(2cz) -3v2 v (a-b)cos’(c2) Iog(

ﬁ\/(a—b)cosz(cz) +\/a+b+(a—b)cos(202) ))sinz(cz)cos4(cz)+

b\/a+ b+ (a-b)cos2cz) sin2(2cz)) (btan’(c2) +a)3 ]/(6c(a+ b+@-b) cos(202))3/2)

01.08.21.0125.01
tan(c2)

(a+btar?(c z))3

((a+ b+ (a—b)cos(2¢2) (a— b+(a-b)cos2cz) - ﬁ\/(a— b) cos(c 2) \/a+ b+(a-b)cos(2c2)

Iog(«/? \/(a— b)cos’(c2) + \/a+ b+ (a—b)co(2¢c2) )) sec4(cz))/[4(a— b)’ ¢/ (btan’(c2) + a)3 ]
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01.08.21.0126.01

tan(c 2)
dz=

(a+btar?(c z))5

((a+ b+(a—b)cos(202))(6a2—6ba—3\/7\/(a—b)cosz(cz) \/a+b+(a—b)cos(202) Iog(

ﬁ\/(a—b)cosz(cz) +\/a+ b+ (a-b)cos2c2) )a+2(a—b)2cos(4cz)—

3V2 by (a-b)cos’(c2) \/a+b+(a—b)cos(2c:z) Iog(\/?\/(a—b)cosz(cz) +\/a+b+(a—b)cos(202) )+

(a-Db)cos2c2) (Sa—zb—sﬁ \/(a—b)cosz(cz) \/a+ b+ (a-b)cos2c2)

Iog(\/? \/ (a—b)cos’(c2) + \/ a+b+(a-b)cos2cz) ))) sec®(c z))/[24(a— bc (btan®(c2) + a)5 ]

_ 1 B
Involving (a + btanz(c z))

01.08.21.0127.01

1 B
f(a+ btanE(cz)) dz=

1 1
1 a+btanz(cz a+btanz(cz
— i| R+ L1 8+2, ————— | —,F| B+, L+ 2, ———— |a®+
2(a*+b*c(B+1) a+(-1)¥*b a-(-1%b
1 1
a+btanz(cz) a+btanz(cz)
(D)% bR p+1 1 8+2 ——————|@2 - (-1)¥* bRy p+1 1, 8+2, —————— | &2
a+(-1)¥b a-(-1)¥b

1 1
a+btanz(c2 a+ btanE(cz)]
_— —  la+

bzizFl[,B+1, 1 B8+2 ]a+b2i2F1[ﬁ+l, 1 8+2

a+(-10%b a-(-1%b
1
a-+btanz(cz)
(a3—«/“ 1 ba2+b2ia—(—1)3/4b3)2Fl B+1,LB+2 — |4
a+ \/4 -1b

1
a+btanz(cz)
V-1 b32F1[,3+ 1,1 8+2 7]+(a3+\/4 -1 ba?+b%ia+(-1)¥ b3)

a+(-1%¥b

a+ btan1 cz . a+ btanl cz 1
ZFl[ﬁ+ 1,1, 8+2 72()]—\/ -1 b32F1[,8+ 1,1, 8+2 i]] (a+ btanz(c2)

a-(-1)%b

a—\/4 -1b
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01.08.21.0128.01

1
f\[ a+btanz(cz) dz=
1

4\ a+btanz(c2)
a-vV-1b [Va+-D¥b (-)¥b+ia)Va-(-1¥b tanh | —— [+ Va+V-1 b

(ﬁb—ia)mtanh‘l &

\ a+ btan%(cz)
i(a-(-1*b)ya+(-1¥b tanh | ————

Va-(-1%b

+

1
btanz(c2)
Ya+vV-1b Va+(-1¥b (a—\“/jb)\/ a-(-1)%¥b itanht —a+ e /

Va-v-1b

[\/a—ﬁb \/a+\4/jb \/a—(—1)3/4b \/a+(—1)3/4b c)
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01.08.21.0129.01

1
—  dz==
L
a+btanz(cz)
1 1
1 a+btanz(cz) a+btanz(cz)
il-Va+1)¥btanh ———[a®-Va-(-)¥b tah | ——————[&3

a ad+
(a*+b%)c

a+(-1)%b Va-(-1%b

1 1
\ a+btanz(c2) \ a+btanz(c2)
D¥pyVa+D¥p tah | ————— a2 - (-D¥*bVa-(-)¥b tanh | ——— [ a?

a” +
a+(-1%b Va-(-1¥%b

1 1
\l a+btanz(c2) \[ a+btanz(c2
b?va+(-1)%b itanh™ ————|a+ b2y a-(-1)¥b itanh™ —————

a+(-1)¥%b Vva-(-1¥%b

1
4 a+btanz(cz)

a+V-1b (a‘g—\/4 -1 ba2+bzia—(—1)3/4b3)tanh_l — |+

a+ \/4 -1b
1
\/ a+btanz(cz)
V-1 by a+(-1)%b tah™Yf ————

Va+(-1¥b

1 1
\/ a+btanz(c2) 4/ a+btanz(c2)
_ —\/4 -1 b¥vVa-(-1¥%b tah™ | ——

Ya-v-1b Va-(-1¥%b

a+

+Va-v-1b (a3+\/4 1 ba?+b%ia+ (-1 b3)

tanh™*
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01.08.21.0130.01

1 B
ftan(cz) (a+ btanE(cz)) dz=

1 1
1 a+btanz(c2 a+btanz(c2
- ||[oF|B+L L+ —————— a3 +,F|B+1, L, p+ 2 ——————— & -
2(a*+b*)c(B+1) a+(-1¥b a-(-1¥b
1 1
a+btanz(cz) a+btanz(c2)
(~D¥b,Fy|B+1, 1, 8+2, ———————|a®+(-1)¥*b,F|B+1, L, p+2, —————|a® -
a+(=1)%b a-(-1)%b
1 1
a+btanz(cz) a+btanz(cz)
ib?,F | B+1, 1 B+2 ———————— |a-ilb?F|f+1, 1, B+2, ————— |a+
a+(-1)¥b a-(-1)¥%b

1
a+btanz(c2)
(8- V-Tba+p?ia- (-D)¥ ) Fyf f+1, 1 42 ————— |-

a+vV-1b
1
a+btanz(c2)
V=10 0Fy | f+1, 1 B+ 2 ————— [+ (¥ + V-1 ba + b2ia+ (- )% b?)
a+(-1¥%b
L L
a+btanzicg) | , a+btanz(c2) 1 \pt
FulB+1, 1L +2 — |+ V-1 B,F(B+1, 1, 8+2, ————— (a+btanz(cz))

a-v-1b a-(-1¥%b
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01.08.21.0131.01

ftan(cz)\l a+ btan%(cz) dz=

1
“lIVa+v=1b \/a—(—1)3/4b 4\/a+(—1)3/4b (a+ btan%(cz))—(a+(—1)3/4b)tanh’1
c

1
\/ a+ btanz(c2)

Va+(=1¥b

) \ a+ btan%(cz) )
\ a+btanz(cy) [-(a-(-1¥b)Va+(-1¥b tanh | —————— [/ a+ btanz(c2) |-

Va-(-1¥%b

\[ a+ btan%(cz) .
(a+ V-1 b)\/a—(—1)3/4b \/a+(—1)3/4b tanh™f ——— [/ a+Dbtanz(c2) /

Ya+vV-1b

1
s \ a+btanz(cz)
Va+v-1b \/a—(—1)3/4b \/a+(—l)3/4b \ a+btanz(c2) ]—\/ a-vV-1btahy{—

Ya-v-1b
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01.08.21.0132.01

tan(c2)
—  dz=-
L
a+btanz(cz)
1 1
1 a-+btanz(cz) a+btanz(cz)
Va+(-=1¥b tanh ™| ————— +ya-(-1%b tanh | —————

(a*+b%)c

a+(=1)%b Vva-(=1¥b

1 1
4\ a+btanz(c2) \/ a+btanz(c2)
0¥ bya+D¥b tanh | ————— a2+ (-D¥*bVa-(-1)¥b tah | ————— | a2

a —
a+(-1¥p Va-(=1%b

1 1
4\ a+btanz(c2 \/ a-+btanz(cz)
ib®ya+(-1%b tanh | ————— a-ib’>vVa-(-1)%b tanh | ————

a+(=1%b va-(=1¥b

1
\/ a+btanz(cz)

VarToTo (-7 b s ian (o] Voo |

a+ \/4 -1b
1
\l a+ btanz(c2)
V-1 Va+(-1)%b tanh™f ————

Va+(=1¥b

1 1
4 a+btanz(cz) \ a+btanz(c2)
_— +\/4 -1 b¥Va-(-1¥%b tah ™Y ——

Ya-v-1b vVa-(-1%b

a+

+Ya-v-1b (a3+\/4 1 ba2+b2ia+(—l)3/4b3)

tanh™?
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01.08.21.0133.01

tan(c 2)
( )

a+btanz(c2

1 4(a*+b%)a’ 1
—\/?b(a“—szaZ—b4)log(—tan(cz)+\/?tani(cz)—1)a+\/7b(a4—2b2a2—b4)

2 1
2(a*+b*) cla+btanz(c2)

1 1
Iog(tan(cz)+ﬁtani(cz)+1)a—2b(—\/?a5—3ba4—2\/? b2a®++v2 b*a+ bs)tan’l(\/?tanE(czHl)—

1
2b(\/7a5—3ba4+2\/7b2a3—\/?b4a+b5)tan’1(l—\/7tan5(cz))—
1
4(a®-3a’b) Iog(a +btanz(c z)) +(a® - 3a? b?) log(tan®(c 2) + 1)

Involving functions of the direct function and a power function

Involving powers of the direct function and a power function

Involving powers of tanh and power

Involving z"and linear arguments

01.08.21.0134.01

v 2t _ n (=i 27yt A ,
fz"tan"(cz)dz:: —rz"ezwzvnlz _ waFiea(l o Lv+ 12, L, 2 —e? ) +
n+1 Q0 n-)!
, v N (—l oy it A v VARRY) v ,
e‘c"z[v]n!(l—vmodZ)Z - j+2Fj+1(—,..., -V, —+1, ..., —+1 —re2”2)+
2 20 (n—-)! 2 2 2 2

vflJ
2

|
nl Y (=18
s=1

VY Lo (DI QRicy T2 .
(S)ezmz j2Fja(s s Vis+1, L, s+ 1 —e? 07+

j=0 (n_J)'

SR
iVn! Z (_1)5(S)€2rc(v—s)z
s=0

(-1} ic(v-9) It .

Z — jr2Fisa(V=s ... v=s Vi =s+V+1, .., —s+v+ 1 —e?®?) ineNAveN
i n-j!

j=0
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01.08.21.0135.01

MR iV eV (3Fo(V, v, ViV 1, v+ 1 —e?i07)
fztan"(cz)dz:: —~ +

—izoFy(v, v v+ 1 —e””)] -

2cv 2cv

VY e2iczy (4F3(1, 1,1, v+ 1; 2, 2, 2; —e?¢?)
2c 2c

—iz3Fp(1, L, v+1,2,2 —e”cz)] +

cv

£°VZ(1—vmod 2) [V] 3F2(%, %, v, %+ 1 %+ 1; _@2502)
v
2 cv

. F(V v 1 Z'CZ)
-iz -V, —+1; -’ -
2P| 5V 5

v-1
1 [TJ at ) ] i
v i Z (—1)5( S) [g (DY e?°52(2icszyFy(s, Vi s+ 1 —€? %) — 3Fy(s, s, v; s+ 1, s+ 1; —e?'¢7))) -
4 s=1

1 . .
(e?7°V9%(2ci (s=V) ZoF4(V, v— 5 =S+ V+ 1; % °%) +
(s— V)

aFo(V, V=5 v—5 —s+V+1 —s+V+1; —e* %)) | /;veN*

01.08.21.0136.01

) 72 tan(cz)z log(cos(c )
fztan (cdz=-—+ +
2 c 2

01.08.21.0137.01
c?iZ2—csec’(c2)z— 2clog(1+ e?*°%) z+i Liy(—e? °?) + tan(c 2)

2¢?

fztang(cz) dz=-

01.08.21.0138.01
3¢? 2 —8ctan(c2) z—- 8log(cos(c 2)) + sec’(c2) (2cztan(c2) — 1)

fztan“(cz)dz::
6c?
01.08.21.0139.01
fztan5(cz)dz==
1 . )
—02 (3czsec’(c2) - (12cz+tan(c2) sec®(C2) + 6 Lip(—e? %) + 2(3ci z(cz+ 2ilog(1 + €% %)) + 5tan(c 2)))
12
01.08.21.0140.01
cz(-cz(3i +c2) +6log(1+e?°?) + 3cztan(c2)) — 3i Liy(—e?'c?)
fzz tan’(c2) dz == >
3

01.08.21.0141.01

1

fz?’tan?’(cz)dz:: — (mictZ+2c3seci(c 2 +4ctlog(l+ e %) 2 +6C7i -
4c¢

¢ tan(c2) Z — 12clog(1 + *°?) z+ 6 CLig(—e? %) z- 6 (¢ Z — 1) Lip(—e* %) + 3i Lis(—e* %))

Involving functions of the direct function and exponential function

Involving powers of the direct function and exponential function
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Involving exp

Involving e°?

01.08.21.0142.01

bz(1 _ ,2icz\V 2icz\” v ] R
e (1 € ) (1+€ ) tan (CZ) Fl(_ ib ib eZtcz eZiCZ]
b

— v, v;1-—; - ,

febztanv(c 2dz=
2cC 2c

01.08.21.0143.01
i271(1- %99 (1+ 2% tan’(c2)

) 1 )
fez‘”tanv(cz)dz:: - 2F1[1—v, —v;2-v; 5(1+e2‘°2))

c(l-v)

01.08.21.0144.01
i(e»‘cz(3+ ezscz) _ 2(1+ eZécz) tan—l(eicz))

f@"cztanz(cz)dz:: :
C(l + ez‘cz)
01.08.21.0145.01

: 2icz 2icz 4
i (—4|Og(l +e )+ et — l+82tcz)

fez‘“tanz(cz) dz=
2¢c

01.08.21.0146.01
i (—24 Iog(l + ez"'cz) (1 + eZ‘cz)s —03¢2i€2_ B3 e4iC7 4 9gbiczy 3pBicz_ 40)

f@””tan“(cz)aiz::— -
6¢(1+e2/°%)

01.08.21.0147.01

‘ i 8625'02(94_12@2&02_’_5@45@2) A A
fe‘z’cztan“(cz)dz:: - - -3e727°% 1 24]og(1+ e 21%%)
6c (1+€zs‘cz)

Involving functions of the direct function, exponential and a power functions

Involving powers of the direct function, exponential and a power functions

Involving exp and power

Involving z" &P ?



http: //functions.wolfram.com

61

01.08.21.0148.01

) \
fz“ebztan"(cz)dz:: e(b+£CV)Z[ !)n!(l—vmodZ)
2

N (—l(b+icv)y A cv—ib cv—ib cv-ib cv—ib
j+2 j+1( )

Z +1, ..., +1 —e”cz)+

i (n=)! 2c 2c 2c 2c

n (-1l (b+2ics A

S |
iVn! Z (_1)5( s) (-1)V e(b+25cs)zz
s=0

j=0 (n_J)'

—-ib+2cs -ib+2cs -ib+2cs —-ib+2cs )
j+2Fj+1 y eeey , 'V, +1’ ooy 7_}_1’ _QZECZ +
2cC 2¢c 2¢c 2¢c

N (-1 (b+2ic(v—9) Tt —ib+2c(=s+V) —ib+2c(-s+V)
j+2 j+l(

e(b+2$c(v—s))zz . ) ey
i (n=)! 2c 2c

—ib+2c(-s+V) —-ib+2c(-s+V) .
vV, —— 41, .., ——————— " 41 - || ineNAve Nt
2c 2c

Involving functions of the direct function and trigonometric functions

Involving powers of the direct function and trigonometric functions
Involving sin

Involving sin(b z)
01.08.21.0149.01

1 . oy Y
fsin(bz)tanv(cz)dz::—%e“bz(l—e‘z‘”) (1+e72°%) tan’(c2)

Fy i; -,V 3 +1 e—Zicz’ _e—Zx‘cz +£,2x'bz Fy _3; —v,v:1- i; e—Zx‘cz' _e—Zx'cz
2¢c 2¢c 2c 2¢c

01.08.21.0150.01

cos(c 2) sinz(c z)_Z tan’(c2) 1-v v 3-v
fsin(cz) tan’(cz2)dz= 5 1[ i ;cosz(cz)J
cv-c 2 2 2

01.08.21.0151.01
CO(C2) + Sec(C2)

f sin(cz)tan’(c2) dz==
c

01.08.21.0152.01
3 Iog(cos(%) - sin(%)) -3 Iog(cos(%) + sm(%)) +2sin(c2) + sec(c2) tan(c 2)

f sin(cz)tan’(c2) dz==
2c

01.08.21.0153.01
-16cos(2¢2) + cos(4C2) + 8(sec?(c 2) + 8log(cos(c 2)))

fsin(4cz) tan*(c2)dz==—
4c
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Involving powers of sin

Involving sin™(b z)
01.08.21.0154.01

1 oy Y
fsi n"(bz)tan’(c2)dz= 0 M2 (1- 720 (14 e72%7) tan’(c2)

[wl

) )
2 D (m)e—ib(m—zk)z(@b'b(m—zk)z':l _bm-2k) VA bm-2k) p2icz _2icz|_
= 2k-m\k 2c 2¢c ’

b(m-2k) b(m-2k) ) )

(=™ Fl[i; Y pn———— (L —e‘zwz]] +

2c
2°™(1— mmod 2) tan”*1(cz) ( M v+l  v+1
m |2 1( 1L +1 —tanz(cz)) /imeN*
civ+1 2
01.08.21.0155.01
i(1—-e2i°2) "7 (14 ¢2i¢9) dnf(c o) ta(c 2) u 2-u
fsin"(cz) tanV(CZ)dzzz ) ( ) l(__; —U-V,V; ;ezmz’ _ezmz)
cu 2 2

01.08.21.0156.01

1
. } = (~uv-1)
cosc2) sin*cz sinfcz? ' tan’(c2) [1—v 1
21

3_
fsin“(cz) tan'(c)dz=— ,—(—pu—v+1); —V; cosz(cz))
c(l-v 2 2

01.08.21.0157.01
-6cz+sin(2cz) +4tan(c2)

4c

f sni(catan®(ca dz=

01.08.21.0158.01

f tan’(c2) (wcz(cz)—3)sjn%(2cz)tan(cz)—3E(%—cz|2)

dz=

1
sinz(2c¢c2) 5S¢

01.08.21.0159.01

f\/ dn*(2c2) tadcdz=
1
L (Vareon (el e

2) +s né(z c2)(5sin2c2) - 12(sec’(c 2) - 13) tan(c z))))
15csinz(2c2)

Involving powers of products with sin

Involving \/sinm(c z)tan(c z)

01.08.21.0160.01

2cot(cz) V sin(cz)tan(c2)
f\/ sin(cztan(cz) dz==-

c
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01.08.21.0161.01

1
f\/ sn*catan(cz) dz= - ae (cscs(c 2)
c

(SSin"l(cos(cz) —-sin(c2)+3 Iog(cos(c 2 +sin(cz) + sin%(Zcz)) +2sin(c2) sing(z cz)) sin%(z c2 sin"(c 2)tan(cz) )

Involving algebraic functions of sin

01.08.21.0162.01

1
f\/ a+bsinic?) tan’(c))dz== ——
cva+bsin(c2

a+bsin(cz)

1
(a+b) E(Z (m-2c2

2b 1 2b a+bsin(cz)
—]+(a+bsin(cz))tan(cz)—aF(—(n—Zcz) ]
a+b 4

a+b a+b a+b

Involving cos

Involving cos(b z)

01.08.21.0163.01

1 o ,
fcos(bz)tanV(cz)dz: _%ﬁe—sz(l—e-zlcz) "(1+ e tan'(c2)

. b b : . b b _ .
@,Zsbz Fl —_— ey, v 1 — e—Zscz, _(8—2502 _ Fl — v, v, —+ 1 €—2scz’ _e—Zn:z
2c 2c 2c 2c

01.08.21.0164.01
v 1
cos?(c2)sin(c2) sin’(c2) 2 2 tan’(c2) v 1 v v
2 1(1— — == =2- = cosz(CZ))
2 2 2 2

f cos(cz)tan’(cz)dz==
cv-2c

01.08.21.0165.01
1 1 cz .
f cos(c2) tan’(c2)dz= — (2 tanh (tan(?)) —sin(c z))
c
01.08.21.0166.01
cos(C2) + sec(c 2)
f cosctan’(c)dz== ——~
c

01.08.21.0167.01
—sec?(C2) + cos(2 ¢ 2) — 6log(cos(C 2)
2c

f cos2cz)tan’(cz) dz ==

01.08.21.0168.01
sec*(c2) — 20 sec?(c2) + 20 cos(2 ¢ 2) — cos(4 ¢ 2) — 100 log(cos(c 2))

4c

f cos4c2)tan’(cz)dz ==

01.08.21.0169.01
25 sec3(c 2) — 450 sec(c 2) — 750 cos(c 2) + 50 cos(3cz) — 3cos(5¢ 2)

15¢

f cos5cz)tan’(c2)dz==
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Involving powers of cos

Involving cos™(b z)

01.08.21.0170.01

fcosm(b tan’(c)dz= E 21+ e‘z‘“)v (1- e‘Z‘CZ)_V tan’(c2)

1Z]
ZZ‘J 1 (m)er’b(rmzk)z(gﬁb(rmzk)z':l(_b(m_2k). —y.v1l-— b(m_2k). e—2r‘cz _e—Zicz _
4 2k-m\ kK 2c 2¢c
b(m-2Kk) b(m-2k) ) .
Fl(i; vV, ————— +1; 7217 —ez‘cz]] +
2c 2c

m

2°™(1— mmod 2) tan’*1(cz) ( M v+l v+1
[ )2 1( , 4
2

+1; —tan’(c z)] /imeN*
civ+1

01.08.21.0171.01

icos'(c?) (1-e?°?) tan’(co) (L+ €)™ 4 2-u 4
fCOgJ(CZ) tanV(CZ)d/Z:: ( ) ( ) Fl(——; v, V= : BZECZ eZKCZ)
cu
01.08.21.0172.01
v 1
cog*l(c2) sin(c2) sin‘(c2) 2 ?tan’(c2) 1 1-v 1
fcos“(cz) tan’(cgdz== - 2 1(— w-v+D), —; - (u-v+3); COSZ(CZ))
pc—vec+c 2 2 2

01.08.21.0173.01
25 sec3(c 2) — 450 sec(c 2) — 750 cos(c 2) + 50 cos(3 ¢ 2) — 3cos(5¢ 2)

15¢c

f cos5c2)tan’(c2) dz ==

01.08.21.0174.01

Z sin(2c2
f cos(cD)tan’(cD) dz== — -
2 4c

01.08.21.0175.01

V cos’(2¢c
f\l cos’(2c2) tand(ca)dz= # (24 tan‘l(cos%(z c z)) + 0052(2 c2)(2cos2¢2) - 3(sec’(c2) + 6)))

6ccos2(2¢2)

Involving powers of products with cos

Involving \/cosm(c z)tan(c z)

01.08.21.0176.01

2 (1
f\/ cos(cz)tan(cz) dz==—— E( (r-2c2)
c

4

7
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01.08.21.0177.01

v cos™(c2) sin(cz) sin(2c2) m+1 1 m+5
f \ cosT(c)tan(c2) dz==- ,F ( 2

- : cos2(C2)
c(m+1)sm (cz) 44
Involving algebraic functions of cos
Involving (a + b cos(2 ¢ z))?
01.08.21.0178.01
1
f (a+bcos2c2)’ tav'(ca dz== (a+bcos2¢2) secd(c2)’
ve+ce
(b-a)tan®(c2) T v+3 (a-b)tan®(c2)
tan”l(cz) 1-— = B+ -6, ; 2(CZ), e ——
a+b 2 a+b

01.08.21.0179.01

1
f\/ a+bcos(2c2) tan’(c2)dz==

cva+bhcos2c2
a+bcos(2c2) 2b a+bcos2c2) 2b
-2 | — (a+b)E[cz ]+ (a+b)F[cz —]+(a+bcos(202))tan(cz)
a+b a+b a+b a+b

01.08.21.0180.01

f\/ a—acos2cz) tan’(cz)dz==

a(cos(2c2) + 3)tan(cz)

V2 cV asn’c2

01.08.21.0181.01

f\/m tan¥(c2) dz == - CosGenata sedc (Iog(cos(%)—sin(%)) Iog(cos(cz)+Sm(022))+sin(cz))

C

01.08.21.0182.01

a+bcos2cz
f\/a+ bcos2cz) tan®(c)dz==|2 i S( ) \a \/(a+ bCOS(ZCZ))SBC( ) cos(c2) +
(COS(CZ)+1)2

2((a—b)tan2(%)+a—b+Va—b \/(a+ bcos(Zcz))sec“(%) )
2blog +
va-b (tanz(%)— 1)

va-b \/(a+ bcos2c2) sec"'(;) cosz( ) ya-b (a+bcos(2c2)sec’(c2) -

Va+bcos2c2) ]
2(@-bytanh™{ —————~ |+/a+Dbcox2 b bcos2¢c2)
a an [ — a+ D Co CZ /( \/a c\/a+ CO! CzZ )
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01.08.21.0183.01

f\/ a+bcos(2c2) tan*(c2)dz==

a+bcos(2c2)
(-2a%+2ba+3b*+4(-a’ +ba+b?)cos2¢c2) - (2a- 3b) bcos4cz)) tan(c2) sec*(C2) + 2 —
a+
2b a+bcos2cz)
_]_s(az_bZ) 7F[cz
a+b a+b

(7a®-2ba-9b?) E(cz

z_bb] /(e(a—b)cm)

a+

01.08.21.0184.01

tan?(c2) 1 / a+bcos2c2) 2b
f dz== (a+bcos2cz)tan(cz)—(a+b) | —— E[cz —]
Va+bcos2c2) (a-bycvVa+bcos2c2) a+b a+b
01.08.21.0185.01
va-b va+bcos2c2) secz(cz)—Zatanhl[i‘amm]
f tan’(c2) p Vab
Z==
Va+bhbcos2c2 2(a—b)3/2c
01.08.21.0186.01
tan*(c2)
f— | Z ==
Va+bcos2cz)
a+bcos2cz 2
—((2a®+ba+b°)cos(2cz)+a(a+2b+bcos(4cz))tan(cz) (cz+4a +7S() (a+b)Elcz| — |-
2 2 sec? b -
a+ a+

a+

a+bcos2cz
(a?-1?) /+7S() F(cz
a+b

Involving cos(c z) (a+b cos(2c z))ﬁ

Z—bb) /(B(a—b)zcm)

01.08.21.0187.01

(a+bcos2c2)’ secc2) sec2(c2)’ 2

f cos(cz) (a+bcos(2¢c z))ﬁ tan’(cz)dz==

ve+ce
e (1 -9 tanz(cz)]_ﬁ Fl[v t1 g4 3 i 3, _atien, & b) tanz(cz)]
a+b 2 2 2 a+b
01.08.21.0188.01
fcos(cz) a+bcos(2c2) tan’(c2)dz== ; [—4\/1 (b-a) tanhl[m] _
4va-bvV-bc Va+bcos2cz)

Va-b (ﬁ(a—3b)log(\/7\/Isin(cz)+\/a+ bcos(2c2) )+2\/I y a+bcos2c2) sin(cz))]
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01.08.21.0189.01
tanhl[ v a-b sinc2 ] tanl[\/;\/?sin(cz))
f cos(cz) tanz(c 2) J \ a+bcos2c2)  a+bcos2¢c2)

Va+bcos2c2) va-b c V2 b

Involving cos(2c z) (a+b cos(2c 2))?
01.08.21.0190.01

f cos(2cz) (a+bcos(2c z))ﬁ tan'(c2)dz=

(b—a)tan’(c2) v+3

cv+1)(v+3)

-B
v+1
27b ) [(V+3)F1[T;ﬁ+2: -B;

[(a +bcos2¢2)? sec(c2)” tan*i(c2) [1 -

) (a—b)tanz(cz)] [v+3 v+5 ) (a—b)tanz(cz)) , )]
—tan’(c2), - ————— | - (v + D Fy| ——; B+ 2, - B; ——; —tan’(c2), - ——— — |tan’(c 2)
a+b 2 2 a+b

01.08.21.0191.01

1 a+bcos(2c2)
fcos(Zcz) a+bcos2c2) tank(cz)dz== 2 | (a2—8ba—9b2)E[cz
6bcva+bcos2cz) a+b
a+bcos(2c2
2 | —m8 (a2—3ba—4b2)F[cz
a+b

01.08.21.0192.01

fcos(Zcz) Veos2cza+a tan’(cz)dz=

2b
_]+
a+b

2b
—b]— b(a+bcos(2c2z)sec(cz) (7sin(cz) + sin(3c2)
a+

_ @ sedc (—Glog(cos(cz) - sin(cz)) + 6log(cos(cz) + sin(%z)) -9sin(cz) + Sin(3CZ))

01.08.21.0193.01

fcos(Zcz) va-acos2cz) tan’(cz)dz=

a(—14cos2cz) +cos(4cz) — 27)tan(c2)

6vV2 cV asn’c2)

Involving sin and cos

01.08.21.0194.01

1
(a+bcos2c2)’ sec(c2) sec?(c2)’ 2

1
fsi nicz) (a+bcos2c z))’g tan’(c2)dz=
c(v+2)

(b-a)tan®(c2) Y 3 v+4 (a-b)tan®(c2)
—— | By A ; —tan’(c9), - ———

tan*2(c2)|1-
2 2 a+b

a+b
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01.08.21.0195.01
fsin(cz) a+bcos(2c2) tan’(c2)dz==
1 (V2 (a-5b) Iog(\/? Vb cosc2) + Va+bcos2c2) )

— +(cos2c2)+5) W a+bcos2cz) sec(cz)
4c Vb

01.08.21.0196.01

f sin(cz) tan®(c2) 4 |°9(‘/7‘/FCOS(CZ)+ va+bcos(2cz)) Va+bcos2c2) sec(cz)
+

Va+bcos2c2) V2 Vb c ac-bc
01.08.21.0197.01
sin(cz) tan’(cz 1 Va-b sincz
f cotamtes dz= [\/—b (b—3a)tanh‘1[—()]+
Va+bcos2c2 2(a—b)3/2\/—b c \/m

Va-b (ﬁ(a—b)log(\/?\/jsin(cz)+\/a+ bcos(2c2) )+\/I a+bcos2c2) sec(cz)tan(cz))]

01.08.21.0198.01

sin’(c2) tan®(c2) a+bcos(2c2)
f—dz:: — (a2—2ba—3b2)E[cz
Va+bcos2c2) a+b
a+bcos(2cz
(a2 -1?) }7) F(cz
a+b

Involving rational functions of the direct function and trigonometric functions

2b]
a+b

2b
—)+2b(a+ b cos(2c2)tan(c2) /(Z(a—b)bc a+bcos2cz) )
a+b

Involving rational functions of sin

Involving (a sin(c z) + b tan(c z))™"

01.08.21.0199.01

1 —(a+b) Iog(cos(%)) +blog(b +acos(c2) + (a— b)log(si n(%))
dz=
fasin(cz)+btan(cz) (a-by(a+byc

01.08.21.0200.01

1
f dz==
(asin(c2) + btan(c 2))?

1

. cot(c2)|asin(c2) tan(c2) b* — (b + acos(c 2)) ((a® + b?) cos(c 2) — 2ab) sec(c 2) +
(a? - b?)" c(b+acos(c2)

2b(2a%+ b?) (b +acos(c2) tan(c2) 1[(b— a) tan(%)
tanh | ——
a—b?

,[aZ_bZ
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Involving rational functions of cosh

Involving (a cos(c z) + b tan(c z))™"

01.08.21.0201.01

2asin(cz2-b

1
f . dz=
acos(c2) + btan(c2) \/T
—4a¢-b% c

01.08.21.0202.01

e L257)

1 1
f dz= sec?(C2) (cos(2cz) a+a+ 2bsin(c2)
(acos(cz) + btan(c z))2 4c(acos(c2) + btan(c z))2

2a+(—b—zz\/ —4a? - 1? )tan(%)
\/?\/F\/b+li\/ —482 -2

_ZCOS(CZ)(b_ZaSin(CZ))_ ﬁ(4iaz+b(_ib+mntan—l

482+ 12

(cos2cz)a+a+2bsin(c2) /[\/F(—4a2—b2)3/2\/b+u‘\j —4a2 - 1P ]—

2a+(ib+ \ —4a-1? )zztan(%)
ﬁ«/ﬁ\/b-i\/ —4a2 -2

\/?(b(zzb+\/ —4a%-p? )—4u‘a2)tan’l

(cos2cza+a+2bsin(c2) /

[\/E(—4a2—b2)3/2\/b—i\/ 4@ - P ]

Involving algebraic functions of the direct function and trigonometric functions

Involving sin

Involving sin(c z) (a + b tan(c z))ﬂ
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01.08.21.0203.01

fsin(cz) a+btan(cz dz==

1 4| Vib-a a+ib
—-——|cos(c2) \/ib—a \/a+btan(cz) —iF|isinh — | sec(c2)
Vib-ac Va+btancz )| a-ib
. \/ ib@itan(c2) - 1) \/ ib@itan(c2) + 1)
(acos(cz) +bsin(cz) |- -
a+btan(c2 a+btan(c2)

01.08.21.0204.01

sin(c2) 1 1
f dz=- / - cos(c2)
Va+btan(cz) (a+ib)c a—-ib

ib(itan(cz) +1) —-ib-btan(c2) 1 a-ib
- (-a-ib) | ———— iE|isnh Y. [ - \ a+btan(c2) 2l
-a-ib a-ib a-ib a+ib

1 a-ib ib(itan(cz) + 1) —ib-btan(cz
i(—a—ib)Flisnn™Y [ - \ a+btan(c2) ! T ) ! ) +
a-ib a+ib -a-ib a-ib

(btan(cz) —a)\ a+ btan(cz)

a—i

Involving sin(c z) (a + b tan®(c z))ﬁ

01.08.21.0205.01

cos(c2) (btan’(c2) + a)ﬁ +

[ 3 btanz(cz)+a] / bsec?(c2)
JF|B+1 — B+ 2 -
2(a-byc(B+1) 2 a-b a-b

fsin(cz) (a+ btanz(cz))[f dz==-

01.08.21.0206.01

fsin(cz) a+btan’(c2) dz=

2 ﬁtan2(§)+ﬁ+\/4btan2(§)+a(tan2(§)_1)2]

cz
V2 eosea) Vo 1o b (ter?(Z) - 1) Saity

(cos(c2) + 1)?

\/4btan2(%z)+a(tan2(§)—l)2 m /[C(Cos(cz)+1)\/ a+b+(@-b)ycos2c2 J
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71

01.08.21.0207.01

sin(c2) ((a+b)sec(cz) (a—-b)cos(2c2) (a—b)cos(2c2)
——dz7==~ . +1 . +1 -1
\ a+btan’(c2) 2(a-h)cy a+bta’(c2 ar ar
Involving cos
Involving cos(c z) (a+ b tan(c z))ﬁ
01.08.21.0208.01
bcos(cz) b(itan(cz) + 1)
f cos(cz) (a+ btan(c z))ﬁ dz=
(@a-ib(@a+ib)c(B+1) b-ia

b (i +tan(cz)) i1 3 3 a+btan(cz) a+btan(cz)
-———— (a+btan(c2)" " Fy| B+ 1 =, = f+2 : , .
a-ib 2 2 a+ib a-ib

01.08.21.0209.01

fcos(cz) a+btan(cz) dz==

1 v-a-ib a-ib b (-i +tan(c2) b (i +tan(c2)) )
cos(c2) |b|F|isinh (a+btan(c2)” +
Va+btan(cz) J|a+ib a+btan(c2 a+btan(c2
( -1{ V-a-ib ) a—ib]
—-a—-ib (atan(cz)-b)y a+btan(cz [-(b-ia)E|isinh -
Va+btan(cz /| a+ib

b(-i+t b@+t
\/ (Ti+ten(c2) \/ ¢+ tancz) (a+btan(cz))2 /(\/ -a-ib bc(a+btan(cz)))

a+btan(c2) a+btan(c2)
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01.08.21.0210.01

cos(Cc2) 1 a+btan(cz)
fidz:: Cos(C2) | ————|sec(cz) (icos(c2) +SiN(C2) | ——————
Va+btan(cz) [ b(loitanc2) \ a-ib

b+ia

b@itan(cz) + 1) o a+btan(cz) a-ib o b (i + tan(c 2)) b+ia
b|2za | ———— iF|sin +bF|sin -
b-ia a-ib a+ib a-ib 2b
1 a+btan(cz) a-ib b(-i +tan(c2)
V2itan(c2+2 |[-2a(a+ib)E|sin - +
a-ib a+ib a+ib

2(b+atan(c2) (a+ btan(c2) /(2 (a®+b%)cy a+btan(c2) )

Involving cos(c z) (a+b tan®(c z))ﬁ

01.08.21.0211.01

f cos(c2) (a+ btan’(c z))ﬁ dz=

Fi| = =, =B = —tan®(c2), -
2' 2 2 a

V sec?(c2) sin(c2) (btan’(c2) + a)ﬁ [ btan?(c2) l]_ﬁ [ 13 3 btan?(c2)
+ 1

Cc a

01.08.21.0212.01

b-a)cof(cz
fcos(cz) a+btan’(cz) dz=|iV2 a , % csc(C2)

—% vVa+b+(@a-b)cos2c2) o —% vVa+b+(@-bycos2cz)
Elisinh™* —|-F|isinh™

\/7 a \/? a

(a-b)sin’(c2) 1
_— \/btanz(cz)+a / _B (b—a)c\/a+b+(a—b)cos(202)
a
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73

01.08.21.0213.01

f cos(Cc2) \/ a+b+(@-bycos2cz
——  dz==|(cos(c2 + 1)

v a+bta(ca) (coste) + 1)?

\/ a-2b+2vVvb((b-a)
sec(C2) -

a

(a+b+(a—h)cos2c2) tan(%z) w(;) _

a—2(b+\/b(b—a))
a-2b+2vbb-a

N a cz
2(&—2b+2\/b(b—a))nEzsnh1\/—a_z(b+ b(b_a)) tan(—)

\/ (b+(a—b+\/b(b—a) )cos(cz)—Vb(b—a) )secz(%)

a

2

+

\/ (b—(—a+b+Vb(b—a) )cos(cz)+\/b(b—a) )secz(z)

a

a—2(b+\/b(b—a))
a-2b+2vbb-a

Vbb-a iF|isnh | |- 2 °
4 (b-a) iF|isin \/ a_2(b+ b(b_a))tan( )

2

\/ (b+(a—b+\/b(b—a) )cos(cz)—Vb(b—a) )secz(z)

a

\/ (b‘(‘a+b+‘/m)°°5(cz)+‘/m)%cz(E

:
: /

Vbb-a)

2(a-b) |- a c\/(a+b+(a—b)cos(202))sec4(z) \ btar’(c2) +a
a—2(b+ ) 2

Involving functions of the direct function, trigonometric and a power functions

Involving powers of the direct function, trigonometric and a power functions

Involving sin and power

Involving z" sin(a+b z)tan'(c z)
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74

01.08.21.0214.01

fz” sin@a+bztan'(czdz==

N (—1) (—ib+icv) Tt cv-b cv—b cv-b
](1—Vmod2)z j+2 j+l[ ) \'A +1,

i . L
—nleid e(—nbﬂcv)z o LV
= (n=)! 2c 2c 2c

Nvi< <

v—lJ .
— {_ N (s . —-j-1 n—j
- cv-b +1 _ezmz]_i_ Zzl (_1)5(\/) ive(*imz:‘cs)zzn:( 1) ( ib+ 2ECS) 7
2c s=0 S j=0 (n_J)'
. -b+2cs -b+2cs -b+2cs . -b+2cs 1 vics
; i ) ey A +1, ..., ——+ 1 -’ +
et 2c 2c 2c 2c

o N (~1)) (~ib+2icv—9) Tt —b+2c(-s+V)
E-—vf(—pmztc(v—s))zz 42 j+l(

i=0 (n-j! 2¢
-b+2c(-s+Vv) -b+2c(-s+v) -b+2c(-s+vV) .
v +1, ..., ————— T+ 1. —gPic?
2cC 2c 2c
i N v n -1l b+icy it cv+b cv+b
—nle'?efPevzl |(1-vmod2) : 2| —— o LV
2 2 i (n-)! 2c 2c
cv+b cv+b 5] v n (-1 (ib+2ice Tt
+1, .., 1 —eZiCZ]+ Z(_l)s( ) l;ve(»'b+2»'cs)zz
2c 2c p_rd S =y (n=J!
. b+2cs b+2cs b+2cs . b+2cs 1 vics
i2Fi v +1,..., +1; -t +
s 2c 2c 2cC 2c

N (—1)l(Eb+2icv—g) Tt b+2c(v—s) b+2c(v—9
j+2 j+1[

iV et b+2»’c(v—s))zZ
i (n—j) 2c 2c

b+2c(v-9) b+2c(v-9 )
vV, ———— 41, ..., ————— + 1L —€? ||| ineNAveN*
2c 2c
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01.08.21.0215.01

in! o
fz“sin(bz)tan"(cz)dz::7 e(“bﬂc"’z[ ](1—vmod2)

Ni< <

n

(-l (~ib+icv) Tt cv-b cv-b cv-b cv-b _
Z - j+2Fj+1 ey , Vv, +1, veey +1; _€2xcz +
20 n=p! 2c 2c 2c 2c
7] n (-1)i (—ib+2ice) Tt
Z (_1)3(\/) kY e(—ib+2»‘cs)zz
=0 s =0 n-p!
-b+2cs -b+2cs -b+2cs -b+2cs )
i+2Fjs1 Vs LV +1, ..., +1; —e??| 4+
2c 2c 2c 2c
—1 (= i —g)) it _ _ _ _
l'—Ve(—fb'FZiC(V—S))Zi( D! (-ib+2ic(v-9) z" R 1( b+2c(-s+v) b+2c(-s+v)
+ + ’
20 (n=)! e 2c 2c
-b+2c(-s+V) -b+2c(-s+V) : o v
VS, [ L | v [(1-vmod?2)
2c 2c >
n (-1i@b+icy A cv+b cv+b  cv+b cv+b _
Z - j+2Fj+1 ) eeey , Vv, +1, ..., +1; —rBzECZ -
20 n=7! 2c 2c 2c 2c
) n (-1 (ib+2icy Tt 2
Z (_1)3(\/) kY e(n‘b+2ics)zz
=0 s =0 n-j
b+2cs b+2cs b+2cs b+2cs )
i+2Fjs1 e LV +1, ..., +1; —&?i°% |+
2c 2c 2c 2c
n

NN . —en il onj
i_\/@(tmzmw_s))zz( D! Eb+2ic(v-9) z!

b+2c(v-9 b+2c(v-9
j+2Fj+1(

“ (n-j! 2¢ 2¢

b+2c(v-9 b+2c(v-9)
VvV, ———8M8 + +

1., ——+1-e*|||sneNAveN*
2c 2c
Involving powers of sin and power

Involving z" sin™(b z) tan"(c z)

01.08.21.0216.01

f 'sn"(b2tan'(c)dz=

n iz S (D2 o A
Zm[m](l—mmod?_)n! _[-VQZECZVZ
2 (n+1)! =

Y aFjea(l o LV 12, 1, 2?07 +
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n (=Dl ey it v vV v v

J'+2Fj+1(5, ceey E, V, 5 + 1, ceey E +1; —€2icz)+

](1—vmod2)

NI <

j=0 (n- J)'

eiCVZ(
V-

2 . 1 Gics 2

vy (-1)! 2icg 27 . 2 v

It Z (—1)5(8)432‘5” : 2Fjea(S s Vis+L, L, s+ 1 —e? ) iV Z (—1)5(3)
s=1 j=0 (n_J)' s=0

n (-1 ic(v—9) It A

eRictv-9z Z

j=0 (n_j)!

iw2Fjsa(V=s ., V=5 v, —s+v+1, .., —s+V+ 1 —e? %Y |+

{m_TlJ n j (s . —i-1 _n—j
e m T -1 @cv-ib(m-2k) z]
M2 mpy %(-w(k) (=M glicv-ib(m-2k) (%](1—vmod2)z

_ j+2Fj+l
j=0 (n_J)!
cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) )
LV +1, ., — 41 —e2‘°2]+
2c 2c 2c 2c
: . v n (1) (bi(m-2Kk) +icv) It
e(bt(m—Zk)+LCV)Z[ v ](1_ vmod Z)Z : i+2F1+1
2 i=0 (n=p!
b(m-2k)+cv b(m-2k)+cv b(m-2k)+cv b(m-2k)+cv .
v, +1, ..., —————— 41?7 4
2c 2c 2c 2c

2] N (-1i(2ics—ib(m-2k) Tt 2cs—b(m-2k
(_1)m Z (—1)5(\/) iv e(b;‘(zk—m)+2£cs)ZZ( ) ( ‘ i ( . )) j+2 j+1[—( )
s=0 s =0 (n=-pn! 2c

2cs—b(m-2Kk) '2cs—b(m—2k) 2cs—b(m-2Kk)

LV +1, ..., +1; —e?ic?| 4
2c 2c 2c

N . Q. _ —j-1 _n—j
E-—ve(bi(zk—m)+20i(v—s))zzn:( 1) (ZEC(V S) ﬂb(m 2k)) z"

j=0 (n_j)!

2c(v—-5 -b(m-2k) 2c(v—-5) —-b(m-2k)
j+2 j+1[ ) . \A
2c 2c

v Yy

) eeey

2c(v—9 -b(m-2k) 2c(v—9-b(m-2k) )
+1 + 1; _EZECZ] +
2c 2c

v-1 A .

{ZZ:J(—l)s v ive(—Zbik+s'bm+2£cs)zZn:(_1)1 (bi(m-2k +2ice 2] o b(m-2k)+2cs
s Y j+2Tj+1 '

s=0 =0 (n—p! 2c

b(m-2k)+2cs b(m-2k)+2cs b(m-2k)+2cs )
Vv; +1, ..., —+1; —ez””}+

2¢ n 2¢ 2¢

v (—2bik+n‘bm—2ics+2»‘cv)zi (-1 (bi(m-2k) +2ci(v- S))_j_l z)
e

[ .
j=0 (n_J)!

j+2Fj+1

[EEERS] » Vy ]

b(m-2k)+2c(v—-9 b(m-2k)+2c(v—-9 b(m-2k)+2c(v—-9
. v, +
( 2c 2c 2c

b(m-2k)+2c(v—-9) h_,\ﬂ
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Involving cos and power

Involving z" cos(a+b z)tanY(c z)

01.08.21.0217.01

fz” cos(a+bztan'(cz)dz==
1 , o v N (~1) (=ib+icv) Tt cv-b cv—-b cv-b
nteid| gibricyz !](1_vmod2) - j+2Fj1 v +1,
2 i n-)! 2c 2c 2c
v-1
_ 5] D (—ibs2icg it
. cv b+1. —@Zicz]"‘ Zzl(_l)s(v) E.ve(—ib+2ics)zi( DI (-ib+2icy) z"
2c 0 S j=0 (n_J)'
. -b+2cs -b+2cs -b+2cs . -b+2cs 1 _g2ic
i oFi ,V, +1,..., —+ 1, -+
s 2c 2c 2c 2c
 ibearees & (-1} (~ib+2ic(v—9) 2 —b+2c(-s+V)
r'e Z - jeoFjur| ————————— -
20 (n-)! 2c
-b+2c(-s+v) -b+2c(-s+v) -b+2c(-s+V) .
Y +1,.., ————— "+ 1 e[+
2c 2c 2c
(R I v n (-1l ib+icy Tt cv+b cv+b
el e(tb+£CV)Z[ v ](1—vmod2)Z - j+2Fj+1( e ,V,
2 5 i (n=)! 2c 2c
v-1
= D (1) (ibt2ice It A
cv+b+1’ cv+b+1; _ez»’cz]Jr Zzl(—l)s(v) n“’e“b*z“s)zz( 1 (lb+2a.CS) z"
2¢c 2c =0 s i—0 n-n!
b+2cs b+2cs b+2cs b+2cs )
i+2Fjs1 e, LV +1, ..., +1; —e? %% +
2c 2c 2c 2c
N (mm(v_s))zznl(—l)i (ib+2ic(v-9) 1z . b+2c(V—s) b+2c(V—y)
i'e i i e ,
(n=j! s 2c 2c

i=0

b+2c(v-9) b+2c(v-9) }
: +1 7+1;—e2‘°2] ineNAveN*

V,i y eeey
2c 2c
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01.08.21.0218.01

n! .y A
fz" cosb2) tan'(c2) dz== > e(“b“c")z[ v ](1—vmod 2)
2
N (—D)i (=ib+icv) Tt cv-b cv-b cv-b cv-b _
Z - j+2Fj+1 ey , Vv, +1, ..., +1; _€2xcz +
20 n=p! 2c 2c 2c 2c
7] n (-1)i (—ib+2ice) Tt
Z (_1)3(\/) kY e(—ib+2»‘cs)zz
=0 s =0 n-p!
-b+2cs -b+2cs -b+2cs -b+2cs )
i+2Fjs1 s LV +1, ..., +1; —e? % +
2c 2c 2c 2c
_N(—; i _qy il n-j _ _ _ _
l'—Ve(—fb'FZiC(V—S))Zi( D! (-ib+2ic(v-9) z" » '1( b+2c(-s+v) b+2c(-s+v)
+ + [REES] ’
20 (n=)! e 2c 2c
-b+2c(-s+V) -b+2c(-s+V) : o v
VS ———G— [ ———— . L | v |(1-vmod?2)
2c 2c >
n (-1l ib+icy Tt cv+b cv+b cv+b cv+b _
Z - j+2Fj+1 ) eeey , Vv, +1, ..., +1; —rBzECZ +
20 n=7! 2c 2c 2c 2c
) n (-1 (ib+2icy 2
Z (_1)3(\/) kY e(n‘b+2ics)zz
=0 s =0 n-j
b+2cs b+2cs b+2cs 1 b+2cs 1 _gpic
i oFi ,V; +1, ..., +1; —e”t %+
s 2c 2c 2c 2c

n_ (=1 (ib+2ic(v—s))‘j"lz"*j (b+20(v—s) b+2c(v-9
j+27j+1

iV e(s’b+2:‘c(v—s))zz
e (n— ! 2c 2c

b+2c(v-9 b+2c(v-9)
vV, ———+1 _

L —e?C?|||ineNAveN*
2c 2c

Involving powers of cos and power

Involving z" cos™(b z)tan'(c z)

01.08.21.0219.01
f Z"cos"(bz)tan'(c)dz=
iV 2t n (-1l 2t iyt 2

m . .
Zm[ m](l—mmodZ)n! a2y . peaFpa(L oy LV 12, 2 -0 4
2 (n+ 1! 20 (n—=N!
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\ \' \% \'

n(-Di vyt sics
J'+2Fj+1(—, ey =, V, 5+1, ceey E+1; —e“! )+

j=0 (n- J)'

eiCVZ(

[V;_IJ n (-1 i 2iCS -j-1 Zn—]
v Z (_l)s(\sl)@h'scz b @i )
=1 i—0 (n-p!

](1—vmod2)

NI <

[V_

-1
|
2
2Fjea(S s Vis+L, L, s+ 1 —e? ) iV Z (—1)5(\3/)
s=0

. (-1} (ic(v-9) Tt .
ezw(v‘s)zz — iw2Fjsa(V=s ., V=5 v, —s+v+1, .., —s+V+ 1 —e? %Y |+
n—j!

j=0

o my| . o v n (-1 (icv—ib(m=—2k) Tt 2]
melvz(k) iV glicv b(wzk))z[%](l—vadZ)Z Y j2Fje1

=0

) eeey

cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) cv-b(m-2k) )
[ LV +1 B —} —cz‘°2]+
2c 2c 2c 2c

{%J n j . . -1 _n—j
L ) (-1 2ics—ib(m-2k) ] 2cs—-b(m-2k)
Z (_1)5(\;)[(_1)ve(2:bk—zbm+2ws)zz : j+2Fj+1( ,
s=0 =0 (n-j! 2c
2cs—-b(m-2Kk) 2cs—-b(m-2Kk) 2cs—b(m-2k) )
Vv, +1,.., —— 41 %7+
2c 2c 2c
o _ Sl
e(Zibk—ibm—Zs‘cy—Zicv)zi(_1)1 (ZEC(V_S)_Eb(m_Zk)) z j 2|:j 1
j=0 (n_j)!
(ZC(v—s)—b(m—Zk) 2¢c(v—9-b(m-2k)
) eeey , V.
2c 2c

2c(v—-5) -b(m-2k) 2c(v—-5) -b(m-2k) )
+1 +1; —ez‘cz) +
2c 2c

N (—1)) (bi(m-2K) +icv) Tt

) , %
i e(b‘("“zk)””)z[ v )(1—vm0d Z)Z : j+2Fjs1
2 =0 (n—j)!
b(m-2k)+cv b(m-2ky+cv  b(m-2k +cv b(m-2k)+cv )
[ v +1,.., — 41 —e2‘°2]+
2c 2c 2c 2c

7] n 1) (bi(m— e _

Z(—l)s(v) (—1)Ve(bi(m—2k)+2i(>s)zz( 1) (bi(m—-2k) +2icg) "~ 2" o j+1(b(m 2k)+205’
S n—i! 2c

s=0 ( )]

j=0

b(m-2k)+2cs b(m-2k)+2cs b(m-2k)+2cs )
: +1 — 41 —@2”1]+

2c 2c 2c
e(bi(m—zk)+20i(v—3))zi (_1)j (bim= 2k)+20’i(v_5))_j_l 2" ioF
_ 420 j+1
j=0 (n_J)!
(b(m—2k)+2<:(v—s) b(m-2k)+2c(v—-9 b(m-2k)+2c(v—-9 !
V; +1,
2c 2c 2c

b(m-2k)+2c(v—-9) h_,\ﬂ
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Involving functions of the direct function, trigonometric and exponential functions

Involving powers of the direct function, trigonometric and exponential functions
Involving sin and exp

Involving € * sin(a z) tan”(c z)

01.08.21.0220.01

fepzsin(az)tanv(cz)afz:
1 - _ ielmtarp? a+ip a+2c+ip ) _
_i(l_e—bcz) (1+€—2xcz)" tan’(c2) E ( v : e—Z&CZ, _e—2xcz)_
2 a+ip 2c 2c
(ia+p)z 7 _
€ = (_a Ep;_V, V;l—a Ep;e—ZE'CZ, _e—ZiCZ)
ia+p 2c 2c
01.08.21.0221.01
) 1
fe“"zsin(az) tan’(c2)dz== Ztany(cz)
2icot(c2) 1-v  3-v €27 (1- 7217 (14 ¢72i02)] a a , ,
[ zFl( 1 : —cotz(cz)) - Fl(——; v, —v; 1— —; —72i¢Z, e‘z‘cz)
cv-c a c c
01.08.21.0222.01
) 1
fe‘”azsin(az) tan’(c2)dz= Ztanv(cz)
. . -v . \4
2icot(c2) 1-v  3-v e72132(1 — g72iC2) 7 (1 4 g72iC2 a a+c A }
2 1( 5 ;—cotZ(CZ))— ( ( ) Fl(—; v, v ——; —e 2, e‘z‘”)
c—cv 2 2 a c c
Involving powers of sin and exp
Involving €% sin™(a z) tan”(c z)
01.08.21.0223.01
1 - .
fepzsinm(az) tan’(c)dz= —2 i ™(1- e 2% (1+¢72°%) tan’(c2)
p
=] m (=DM eP-iam-2k)z -2ak+am+ip 2c-2ak+am+ip
p Z (_1)k( ) Fl[ Sy, Vi ;e—ZiCZ, _e—ZECZ)_'_
pard k p-ia(m-2Kk) 2c 2c
e@i(m-2k+p)z 2ak—am+ip 2ak—-am+ip , ,
Fl SV, Vi +1 e—ZsCZ’ _e—ZECZ _
ai(m-2k)+p 2c 2c

ip ip . .
— v, v, — + 1; e—Zxcz, —B_ZECZ) /; me N*

m
imeP? | m |(mmod2-1) Fl(
P 2c 2c

2
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Involving cos and exp

Involving €P* cos(az)tan’(c z)

01.08.21.0224.01

1 oy N
fepzcos(az)tanv(cz)alz: 5(1—@‘2‘”) (1+e72°%) tan’(c2)
: (—ia+p)z ; ; (ia+p)z . .
te Fl[a+lp._y v a+2c+lp.e—2mz _E—Ztcz)_'_e F(_a Ep._v v _a Ep.e—zmz _Q—Zicz)
a+ip 2c 2c ia+p 2c 2c
01.08.21.0225.01
) 1
fe“"zcos(az) tan’(c2)dz= Ztany(cz)
2 cot(c2) 1y 3_y E-£2£az(l_ 6—2502)"’ (1+ E—Zicz)" a a . .
2F1( L ; —COtZ(cz)) - Fl(——: v, —v: 1= —: —g2icZ, e—Zxcz)
cv-c 2 2 a c c
01.08.21.0226.01
) 1
fe“azcos(az) tan’(cz)dz= Ztanv(cz)
ie21a2(1- g72i07) " (14 ¢72%7) g a+c , A 2cot(c2) 1-v  3-v
[ ( ) ) Fl(—; v, —v;, ——; —e~%%7, e‘z‘cz) + zFl( 1 : —cotz(cz))
a c cv-c
Involving powers of cos and exp
Involving e”* cos™(az)tan’(c z)
01.08.21.0227.01
f@pz cos@z tan’(cydz=2"(1- e‘z"”)fv (1+ e‘“cz)y tan’(c2)
%] elP-iam-2k)z —2ak+am+ip 2c-2ak+am+ip
Z (m) E ( C_y oy - pm2icz _e—2502]+
i\ kJ{p-ia(m-2k 2c 2c
e@im-2k+pz 2ak-am+ip 2ak-am+ip , ,
= RV +1 6—25021 _e—2xcz _
ai(m-2Kk +p 2c 2c

1 ip ip ) . m
— eP? Fl[—; —v, v, — + 1, 257 —e‘zwz) m |(mmod2-1)| /; meN*
p 2c 2c >

Involving functions of the direct function, trigonometric, exponential and a power functions

Involving powers of the direct function, trigonometric, exponential and a power functions

Involving sin, exp and power
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Involving z" e “ sin(a+b z)tan'(c z)

01.08.21.0228.01

fz“ eP?sina+b2tan’(cz)dz=

i ) ) ) v n (-1l (—ib+ p+u‘cv)’j’lz”‘1' cv-b-ip
En! i g(»b+p+xcv)z[ v )(1—vmod Z)Z j+2 j+1(7
2

j=0 (n-j! 2C
cv-b-ip cv-b-ip cv-b-ip 4
cey , V, +1, ..., ——+1; _62:cz)+
2c 2¢c 2¢

[vfl
2

s=0

J " i oL |
v bt pr2i (-D!(-ib+p+2ics) 2" -b-ip+2cs
(_1)5(5) ive(—nb+p+2ws)zz — j+2Fj+1[7
=0 (n-pn!
-b-ip+2cs -b-ip+2cs —b-ip+2cs
v

VA +1, ..., ————————— +1; %%+
2c 2c 2c

N (-1 (~ib+p+2icv—9) it —b-ip+2c(-s+V)
j+2 j+1[ 1

iV plibtpi2icv-9)z Z :
= (n-j! 2¢c

, V, + 4, ...,
2c 2c 2c

-b-ip+2c(-s+V -b-ip+2c(-s+V -b-ip+2c(-s+vV )
pr2c(-s+v) pr2c(-s+v) p+2¢( >+1._62m]]

i o v N (-1)i(ib+p+icy Tt cv+b—ip
Emem e(sb+p+scv)z[!)(1_vmodz)z (42 j+1[—
2

= (n-p! 2¢c
cv+b-ip cv+b-ip cv+b-ip )
v, +1, ..., ————— +1; —€%%% |+
2c 2c 2c
1z n (-1l (ib+p+2icey Tt b—ip+2cs
Z(_l)s v iV elibrpr2icyz P . . P
s N j+20j+1 2 [ ]
0 i—0 (n-)! ¢
b—up+2cs’v; b—np+2cs+1’ b—up+203+1; _2icz| 4 v ibrpraic-9)2
2c 2c 2c

N (-1)i(ib+p+2iciv-9) t b-ip+2c(-s+V) b-ip+2c(-s+V)
Z 12 2¢c " 2¢

j=0 (n_j)!

b-ip+2c(-s+v) b-ip+2c(-s+v) .
V; +1, ..., +1; —ez‘”] ineNAveN*

2c 2c
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01.08.21.0229.01

i ) ) Vv
fz” eP?sinb2tan’(c2) dz== En! e(“‘”p*”")z[ !](1—vmod2)z
2

n (-1l (-=ib+p+icy A

j=0 (n_j)!
cv-b-ip cv-b-ip cv-b-ip cv-b-ip )
j2F i1 ) e v, +1,..., ——— +1; - %+
2c 2c 2c 2c
= n (-1l (-ib+p+2ics Ttz
Z(_l)s(v) E-ve(—éb+p+25'cs)z P
=0 s j=0 (n-j!
-b-ip+2cs -b-ip+2cs -b-ip+2cs -b-ip+2cs ,
j+2Fje1 ,V; +1,..., —————— +1; —£?i°7| 4
2c 2c 2c 2c

i~V eibtpi2icv-9)z Z

i=0

—-b-ip+2c(-s+vV)

N (-1)i (-ib+p+2icv-9) Tt —b-ip+2c(-s+V)
j+2 j+1[ .

(n—j! 2c

2c

-b-ip+2c(-s+V)
v

-b-ip+2c(-s+V) .
+1, ..., +1; —e?ic?|| -
2c 2c

e b+p+xcv)z[ v ] (1-vmod?2) Z
2 j=0

cv+b-ip cv+b-ip
A
2c 2c

2c

n (-1l (b+p+icy) itz cv+b—ip
j+2 j+1[7

n-j!

cv+b-ip

L, ..., —+1 —eZicz]—

2c

R
Z (_1)3(5) l;ve(ib+p+25'cs)zz
s=0

i=0

b-ip+2cs

" (-1l (ib+p+2icy 2 b—ip+2cs
j+2 j+1[7

b-ip+2cs
v

(n—=j! 2c

b-ip+2cs

2c

+ 1] o + 1; _€2z'cz + L-,—v e(tb+p+2z‘c(v—s))z
2c

b-ip+2c(-s+Vv)

n (-1l (@b+p+2icv-g) Ttz [b—ip+20(—s+v)
j+2Fj+1

j=0 (n_j)!

b-ip+2c(-s+vV)

\&

2c
Involving powers of sin, exp and power
Involving z" e sin™(b z) tan" (c z)

01.08.21.0230.01

fz“ ePZsin"(b2)tan'(c2) dz =

Ni< <

m .
Zm[ m ]n! (1- mmod 2) e(p”c")z(
2

](1—vmod2)z

3 seny ,

2c 2c

b-ip+2c(-s+V)

2c

+1,..., +1;—e2‘“]] ineNAveNt

n (-1l (p+icwy it . (cv—ip cvV—ip
i i y e W Vi
20 j+1 2¢ 2¢

j=0 (n_j)!
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v-1
i i e 1)l i co) il
cv up+l, cv up+1; —e2i°2)+ Z(—l)s(v) z“’e“’*z"cs)zz( Di(p+2ice)™ 7"
2¢c 2¢ =0 S =0 (n-p!
—-ip+2cs —-ip+2cs —-ip+2cCs —ip+2cs _
j+2Fj+l( ) oeeey . +1, ..., +1; _€2xcz)+
2¢C 2¢C 2¢c 2¢
n (—1i ; el on-j . _
iV f(erZiC(\FS))ZZ b (P+ 2ic(v-s) z P = [M
. j+2Fj+1 ) eeey
i—0 (n-! 2¢
—-ip+2c(v—s) —-ip+2c(v—9 —ip+2c(v—9) »
. +1,..., —+1; _£2ch] "
2c 2c 2¢

n (-1l (p—ibm-2k +icv Ttz

. L
i—Mo-Mn Z (_1)k( . ) (_1)m e(P—Eb(m—Zk)ﬂCV)Z[ v ](1 —vmod Z)Z
k=0 2 j=0

—-ip—-b(m-2k) +cv

n-j!

e —ip-b(m-2k)+cv
i i Y eres » Vi
427 j+1 2¢ 2¢
—ip-b(m-2k)+cv —ip—-b(mMm-2k)+cv )
P +1, ..., P +1 —ez‘°2)+
2c 2c
7] v n (-1l (p+2ics—ib(m-2k) Tt
(=M Z (_1)5( ) WV e(n‘b(Zk—m)+p+2tcs)zZ
s - (n-p!
=0 j=0
. —ip+2cs—-b(m-2k) —ip+2cs—-b(m-2k)
CE. v
j+2 J+1[ 2¢ 2¢
—-ip+2cs—b(m-2k) —ip+2cs—-b(m-2k) .
P +1, ..., P +1; —e?%7| +
2c 2c
s

n(-Di(p—ib(mM-2k +2ic(v—

1 _QZiCZJ] +

-~V (ib(2k-M)+p+2ic(-StV) Z
iV b @k-m+p+2ic( ))]; o
J.+2Fj+1[—ip—b(m—2k)+20(v—s)l —ip-bmM-2k)+2c(v-9 v
2c 2c
—-ip-b(mM-2k+2c(v—-9 i —-ip-b(mMm-2k +2c(v-9 .
2c 2c

n (-1 (p+ibm-2K +icv) A

—-ip+b(m-2k)+cv

j+2Fj+l(

e(p+ib(nk2k)+z‘cv)z( \\: ] (1-vmod Z)Z :
2 (n-=)!

i=0

—ip+b(m-2k)+cv —ip+bmM-2k) +cv

2c

—-ip+b(m-2Kk +cv .
P +1; —@2””]4-

e WV, - b e
2] v . D (=Di(p+2ics+ibm=2k) Tt 2
Z (_1)5( ) v e(—Z»bkﬂbmrmchs)zZ : j+2Fj+1
=0 S i=0 (n-n!

—ip+2cs+b(m-2k)

—ip+2cs+b(m-2k)
: +1,

—ip+2cs+b(m-2k)
( 2c

2c

Vs 2c
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—ip+2cs+b(m-2k)
. +
2c

n (-1l (p+ib(m-2K) +2ic(v—9) 2

2

j=0 (n_ J)'

1: _eZécz] +iV e(—Zs‘bk+»‘bmp—25cs+2£cv)z

{—i p+bM-2k)+2c(v-9)
j+2Fj+1
2c

—ip+b(M-2k)+2c(v-9 —ip+b(mM-2K)+2c(v-9 1
; +

2c

—ip+b(M-2Kk)+2c(v-9
2c

+ 1 —e

Involving cos, exp and power

Involving z" e % cos(a+b z)tan"(c z)

2cC

1 - Z‘CZ)] ineNAmeNt AveN*
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01.08.21.0231.01

fz” eP?cosa+bz)tan'(cz)dz=

1 . - v n (-1 (—ib+p+icy Tt —b-ip+cv
—nleid €<_'b+p+'cv)z[v)(l—vadZ)Z j+2Fj+1( Y
2 2 i (n-! 2c
-b-ip+cv -b-ip+cv -b-ip+cv ,
5 LV 5 +1, ..., Qe +1; —e2‘°2)+
c c c
2 (1) Cibe pr 2icy e .
v , ) -D! (—ib+p+2icy "2} -b-ip+2cs
iV (_1)3( ) (_l)vt(—sb+p+2:cs)z - iv2oFi 1[ ,
Zﬁ S ,; (n-j! e 2¢
-b-ip+2cs -b-ip+2cs -b-ip+2cs _
LV +1,.., —————— +1; %%+
2c 2c 2c
(—éb+p+2;‘c(v—s))zzn:(_1)j (-ib+ p+2iC(V—S))_j_lznfj —b-ip+2c(v-9
e - OF:
o (n—j)! 420 j+1 2¢c

-b-ip+2c(v-9 -b-ip+2c(v-9
Vv

-b-ip+2c(v-9
+

1 _QZicz]] +

2¢c Y 2¢c 2¢c
N R v n (-1l @b+ p+icy) itz b—ip+cv
Zn!ed e(errPHcv)Z[!](1—Vm0d2)z - j+2 j+1[7, ceey
2 2 =0 (n—j)' 2c
b-ip+cv b-ip+cv b-ip+cv )
P LV P +1, ..., L+l; L
2c 2c 2c
1Z) v _ M (-Di(ib+p+2icy A b-ip+2cs
iV Z(_l)s(s) (_1)v€(£b+p+2ws)zz — j+2 j+l( 2 ) ey
s=0 j=0 ( J)
b_’ip+2CS’V; b-ip+2cs - b_ip+2CS+l; _e2£cz]+e(s‘b+P+2£c(v—s))z
2c 2c 2c
n (—1)j(n'b+p+2ic(v—s))’j’lz”‘1 . [b—zzp+20(v—s) b-ip+2c(v-9
= (n-j! et 2c 2c '
b-ip+2c(v-9 b-ip+2c(v-9 )
v, 2—+1, 2—+1; —ez‘”] ineNAveN*
c c
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01.08.21.0232.01

1 - v N (-1 (=ib+p+icy Ttz
fz"epzcos(bz)tan"(cz)dzzz —n! e(“b*PﬂCV)Z[ v ](1—vmod2)z P -
2 Z j=0 (n_J)!

cv-b-ip cv-b-ip cv-b-ip cv-b-ip )
j2F i1 ) e Vi +1,..., ——— +1; - %+
2c 2c 2c 2c
7] n (-1l (-ib+p+2ics Ttz
Z(_l)s(v) E-ve(—éb+p+25'cs)z P
=0 s j=0 (n-j!
-b-ip+2cs -b-ip+2cs -b-ip+2cs -b-ip+2cs ,
j+2Fje1 ,V; +1,..., —————— +1; —£?i°7| 4
2c 2c 2c 2c

N (-1)i (-ib+p+2icv-9) Tt —b-ip+2c(-s+V)
j+2 j+1[ .

i~V eibtpi2icv-9)z Z
o (n=)! 2¢

V; +1, ...,

—-b-ip+2c(-s+vV) -b-ip+2c(-s+V) -b-ip+2c(-s+V) .
v 1 +1; —e??| |+
2c 2c 2c

- v N~ @b+ pricyy it cv+b—i
e(‘bﬂ)ﬂcvﬂ[!](1—vmod2)z P i2 j+1[7p
2

o0 (n-p! 2c
cv+b-ip cv+b-ip cv+b-ip )
LV +1,.., ———— +1; -7+
2c 2c 2c

n (—1)j(ib+p+2ics)‘i‘1z'"—i b—ip+2cs
j+2 j+1[7

= -
-1 s[ ) vV (ib+pt2ics)z
g( #lg )| e > ”

j=0 (n_j)!

b-ip+2cs _ b-ip+2cs i1 b-i p+chJr N _€2icz)+i,ve(tb+p+2ic(vs))z

, Vv
2c 2c 2c

3 seny ,

n(=DiGb+ p+2ic(v—s))"j_lz”*j [b—u’p+2c(—s+v) b-ip+2c(-s+Vv)
j+2Fj+1

o0 n=p! 2c 2c
b-ip+2c(-s+vV) b-ip+2c(-s+V) .
V; +1, ..., +1; - °?[|| ;i neNAveNt
2c 2c

Involving powers of cos, exp and power

Involving z" e % cos™(b z) tan (c z)
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01.08.21.0233.01

m v
fz” eP?cos™(bz) tan'(c2) dz== 2"“( m )(1—mmod2)n! e(p"“")z[ v )(1—vmod2)
2 2
n (=) (p+icv) il cv—ip cV—ip cv—ip cv—ip pics
Z - j+2Fje1 ,V, +1, ..., +1; —e +
o0 n-p! 2c 2c 2c 2¢c
=] v N (-1)i (p+2ics) it 2cs—ip 2cs—ip 2cs-ip
iV Z (_1)5( ) (-1 e(p+2ics)zz . j+2Fj+1( R , V; +
= S P (n-j! 2c 2c 2c
_; n (1 i (v — <) -1 i
e M+l; _€2icz)+e(p+2ci(v—s))zz( 1) (p+2Cl(V 9) z" j+2Fj+1

2c i (n—j!

2c(v—-9-ip 2c(v—=9-ip 2c(v—=9-ip 2c(v—=9-ip )
( LV +1, .., —mm +1; —ez‘”] +
2c 2c 2c 2c

1% 0 (1) (—ib(m— vy L
=My ;v ZZ: (m) ive(—ib(m—zk)+p+icv)z(X](l_VmodZ)Z( D! (-ib(m Zk)'f.'p+ICV) z
o K 2 = n-j!
. [—b(m—2k)—ip+cv -b(mMm-2k)—ip+cv
427 j+1 2¢ 2¢
-b(m-2k)-ip+cv -b(m-2k)-ip+cv )
P +1, ..., P +1; —e?%7 +
2c 2c
7] n (-1l (=ib(m-2k)+p+2ice) Ttz
Z(_l)s(v) (_1)ve(2£bk—£bm+p+2£cs)zz P ivoFig
=0 s i—0 (n=J! o
(—b(m—Zk)—zip+2cs -bm-2k)-ip+2cs
Y ey ,V,
2c 2c
-b(m-2k)—ip+2cs -b(m-2k)—-ip+2cs .

P +1, ..., P +1; —e? % +
2c 2c
e(Zibk—tbrm—p—Zic%Zx’cv)zi(_1)j (—u’b(m—2k)+p+20n’(v—s))_j_lz”‘j E.

A j+27j+1
j=0 (n_J)!
(—b(m—Zk)—n‘p+2c(v—s) -bm-2K) -ip+2c(v-9
Y eeny VA
2c 2c
-b(m-2k)-ip+2c(v-19) -b(m-2Kk)—-ip+2c(v-9 .

P +1, ..., P +1; —ezmz] +

2c 2c

, _ v n (1) (bi(m=2K) +p+icvy) A b(m-2K)—ip+cv
Y e(b»(nka)erﬂcv)z( !](1—vmod2)z - j+2 j+1( ,
2 i=0 (n-p! 2¢c

b(m-2ky—-ip+cv  bmMm-2k —-ip+cv b(m-2k)-ip+cv
v, +1 +

ceey y eeey

1 _€2x‘cz +
2c 2c 2c
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=] n (~1)) (bi oyl
v ) ) (-1 (bi(m-2k)+ p+2ics) z")
(_l)s( S) [(_1)v e(bs(m—Zk)+p+2u:s)zZ P j+2Fj+1

s=0 j=0 (n—j)'

(b(m—Zk)—ip+ch b(m-2ky—-ip+2cs b(m-2ky—-ip+2cs L
v +1,
2c 2c 2c
b(m—2k)—ip+205+l- _(32502]+€(bi(w2k)+p+20£(vs))z

2c

)

j=0 (n_j)!

DI (bi(m-2Kk+p+ 2ci(v—s))‘j"l 7 b(m-2k)—ip+2c(v-9
j+2 j+1[ 2¢
b(m-2k —-ip+2c(v—-9 b(m-2k)—-ip+2c(v-9
; +

ey s Vy g ey

2c 2c

b(m-2k)—-ip+2c(v-9 )
Zp +1;—e2”°2]] ineNAueNt Ave Nt
c

Definite integration

For thedirect function itself

01.08.21.0009.01

h 1
f“ttan(t)dt T (8C+in®—4xlog(l+1)
0

01.08.21.0010.01

b

z 1
f ‘2 tan(t) dt = ” (-n%log(4) - 214(3) + 16 C )
0

Involving the direct function

01.08.21.0238.01
z n (-1 tan?)(2)
ftanzn(t)dtzz (=1)"z+ (-1)" cot(2) — T /ineN
0

-1 1=

01.08.21.0011.01

g 1 nr
f tan"(t) d't = —nseo(—) /i IRe(n)] <1
0 2 2

Involving related functions

01.08.21.0012.01
f *log(tan(t)) dt == —-C
0

01.08.21.0239.01

sin2 n+1( 1 3

z z)
f cos(t) tan?"(t) d't = —;_Fl(n+ - nn+—; sinz(z)) /ineN
0 2n+1 2 2

Summation
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Finite summation

01.08.23.0001.02

n1 z 1 z
Z — tan(—) = cot(—n) —2cot22 /;neN
o 2¢ ok 2 2

01.08.23.0002.01

n-1 nk n-1
Ztanz[—] =nn-1)/; — eN*
n 2

01.08.23.0003.01
m-1 tan(””k) n-1 tan(m—”k)

m n 1
m) ———=-—(m-n?/meN" AneN" Agcdn m=1
2t et " ) 2 o

01.08.23.0004.01

n-1 Rk+Dn
Z(—l)ktan(i) =CD"Tn/ineN
o 4n

01.08.23.0005.01

n-i 7k an
tan?l — +z ::cotz(zn+ 7)n2+n2—n/;neN+

01.08.23.0006.01

kx 1
tan® =-n@2n+1(4n*+6n-1)/;neN
] 2n+1 3

01.08.23.0007.01

1z

”;J Kk 1
2 tanz(_] =-(-DEED"M+D+2n-1)/ineN’
= n 6

Infinite summation

01.08.23.0008.01
z

$E) L

01.08.23.0009.01

Products

Finite products

01.08.24.0001.01

kmr
l—ltan — |=(=)"Y2n/2n+1eN*
n
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Infinite Products
01.08.24.0002.01

ﬁ &y tan(2 x)

k=0

==4sin2(x) /ixeR

Representations through more general functions

Through hypergeometric functions

01.08.26.0007.01

8z 1 zz 13 z 1z 3
3F2(1,————+—'————+—;1)

tan(z) = , ; )
2 nn 22 nmnmn 2

-4

Brychkov Yu.A. (2005)

Through other functions

I nvolving Jacobi functions

01.08.26.0001.01

T
tan(z) == cs(— -z 0)
2

01.08.26.0002.01
i
1

tan(z) =ind — —iz
2
01.08.26.0003.01

tan(z) = sc(z| 0)

01.08.26.0004.01
tan(z) == —isn(iz| 1)

Involving Mathieu functions

01.08.26.0005.01

a0,z
tan(vVa z) = @02
Ceq, 0, 2
01.08.26.0006.01
Cel(aq, 0,z
(Ve 2= - 2
Se,(a, 0, 2

Representations through equivalent functions

With inverse function

01.08.27.0001.01
tan(tan™}(2)) = z
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01.08.27.0002.01
i(l+i2"—(1-i2"
tan(ntan(2)) = - /ineN*
1+i2"+(1-i2"

01.08.27.0003.01

tan-L(tan(2)) = z/; Re(2)| < g \/Re = —g /\Im@ <0\/Re2 = g /\1m@ >0
01.08.27.0085.01
3 3
tan~l(tan(2)) == z+ x /; —?ﬂ <Re2) < —g\/ Re(z) == —% /\ Im(2) < O\/ Re(z) == —g /\ Im@ >0
01.08.27.0086.01

T 3n bg 3n
tan~ Lt =z-n/; — <R — R = — | 0 R = — | 0
v tan) = 2-n/; - <Re(@) < — \/ Re@ 2/\ m@ <0/ Re > N\ 1m@ >

01.08.27.0087.01
tan~(tan(2)) == z— 7k /;

(kn—g<Re(z)<7rk+g\/Re(z)==k7r—g/\lm(z)<0\/Re(z)==7rk+g/\lm(z)>0)/\kel

01.08.27.0004.01

Rez 1 1 |Fe2_1},1 Rea z 1
tan™(tan(2)) == Z—ﬂ{ + —J + - (1+(_1) 22" x )71’9(|m(2)) i———¢Z
Vg 2 T 2
01.08.27.0088.01

s 2z+n

b - €2
tenY(ten(2) = { z— 7| 2E82=| 2B 7 A\ imz) >0

z-n LZR:(;””J True

With related functions

Involving exp

01.08.27.0005.01

i €_EZ—€EZ)

tan(z) =
e—iz+ eiz
01.08.27.0006.01
2i
tan(z) = — —i
e?741
Involving sin
01.08.27.0007.01
sin(2)
tan(2) == ——
sdi—ﬂ
01.08.27.0008.01
sin(2)
tan(z) =

sd%+ﬂ
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01.08.27.0009.01
V-7 sin(2)
z

sinz(z) -1

tan(z) = -

01.08.27.0010.01
sin(z)
tan(z2) = ——— /; IRe(2)]
1- sinz(z)
01.08.27.0011.01

L)

sin(2) (—1)[2 g

/i0<Re(n<nm

Vs
< —

i

tanz) == —— (1 - (1 + (—1)[7‘5 *

1- sinz(z)
01.08.27.0012.01
sn’(2)
tan?(2) ==
1-sin’(2)
I nvolving cos

01.08.27.0013.01

01.08.27.0014.01
V4
cos(E +2)
cos(2)

01.08.27.0015.01

\/—22 \/cosz(z) -1

tan(z) == —

z cos(2)

01.08.27.0016.01

\/; V 1-cos’(2)

tan(z) == /s
z cos(2)

01.08.27.0017.01

vV 1-cos’(2)

g
/i IR&(2)| < —
2

|Re(?)| <7

tan(z) == —— /; 0<Re(7) <7

cos(2)

01.08.27.0018.01

vV 1-co(2) |Fe2
tan(z) == ——— (=Dt ~
C0s(2)
01.08.27.0019.01

o 1- cos%(2)
cos2(2)

I nvolving cot

(1-(af=H

1 Re?

E'TJ) 6 m(Z)))

Re(2)

n J + 1) 9(—Im(z)))
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01.08.27.0020.01
Vs
tan(z) = cot(— - )
2

01.08.27.0021.01

g
tan(z) == —cot(— + z)
2

01.08.27.0022.01

/e
tan(z) == —cot(z— —)
2

01.08.27.0023.01

tan(z) ==
cot(2)
01.08.27.0024.01
2 cof( g)
tan(Z) = T
cot (5) -1

01.08.27.0025.01

/e
tan(— + z) = —cot(2)
2

01.08.27.0026.01

g
tan(— - z) == COt(2)
2

01.08.27.0027.01
tan(z) == cot(z) — 2 cot(22)

Involving csc

01.08.27.0028.01
m
272
tan(z) ==
csc(2)
01.08.27.0029.01
b
E + Z)
tan(z) =
cs(2)

01.08.27.0030.01

) b
tan(z) == zie‘”csc(— —z)—rl
2

01.08.27.0031.01

X T
tan(2) ::zz—n'e”csc(— - )
2

01.08.27.0032.01

tan(z) = — -z

1-cs2(2)
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01.08.27.0033.01

1 T
tan(z)== —— /;0< R < 5
V(2 -1

01.08.27.0034.01

1 1
tan(z) == z / — ————— /; IRe(2)| <g
z Vesc?(2) - 1

01.08.27.0035.01
1 |2002 ) | B2 || -Re2 | 2224 2]+ - 2222
tan(z) == ——— (-1t = (l— (1+(—1) n ﬂ )H(Im(z))) (1—(1+(—1) T2 T2 )9(—Im(z)))
V(2 -1

01.08.27.0036.01
1

csc?(2) - 1
01.08.27.0037.01

tan?(2) == cscz(g - z) -1

tan?(2) ==

Involving sec

01.08.27.0038.01
Sec(2)

ten(2) = —
990(5 -2
01.08.27.0039.01
Sec(2)
tan(z) = —
sec(% +2)

01.08.27.0040.01
tan(z) == i — i €' 2 sec(2)

01.08.27.0041.01
tan(z) == —i + i e *? sec(2)

01.08.27.0042.01

tan(z)==—-——— \V1-s?(@ /;Im@2 +0
4

01.08.27.0043.01
tan(2) =\ sec?(2) - 1 /;0<Re(2) < g

01.08.27.0044.01
V2
tan(z) == —— V se?(9 - 1 /; IRe(?)| < g
z

01.08.27.0045.01

tan(2) = \ sec?(@) - 1 (—1)l@J (1 - [1 +(- 1){@J*[‘@J) 0(—Im(z))) (1 - (1 + (—1){@%*[‘@‘5) ol m(z)))
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01.08.27.0046.01

tan?(2) == sec?(2) - 1

Involving sinh

01.08.27.0047.01
sinh(i 2)

01.08.27.0048.01
sinh(i 2)
tan(z) = ——
H n N
smh(; +i z)
01.08.27.0049.01
isinh(i 2) bd
tan(z) = —-——  /; IRe(9)| < >
1+sinh?@i 2)
01.08.27.0050.01
isinh(i 2)

=D (o

1+sinh?@i 2)
01.08.27.0051.01
sinh?(i 2)
ta’(z) == - ———
snh?(iz) +1
I nvolving cosh
01.08.27.0052.01
cosh(%” -0 z)
tan(z) == ———
cosh(i 2)
01.08.27.0053.01
cosh(%’r +1i z)
tan(z) == - ——8
cosh(i z)

01.08.27.0054.01

\/—22 \/coshz(iz)—l

tan(z) = - /i IRe(2)] < g

z cosh(i 2)
01.08.27.0055.01

\/; Vi- coshz(u' 2
z

cosh(i 2)

tan(z) =

/; |Re@)| <7

01.08.27.0056.01

vV 1-cosh’(i 2)

ta(z)== — /;0<Re( <«
cosh(i 2)

Re(z 1

— |+
T2

1 Re@®

2 T

J) a(l m(z)))
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01.08.27.0057.01

vV 1-cosh’(i 2)

-] 152 -2
tan@)==——— (-l = (1—(1+(—1) x % )O(Im(z)))
cosh(i 2)
01.08.27.0058.01
5 1- coshz(zz 2)
tan?(2) = ————
coshz(u? 2)

Involving tanh

01.08.27.0059.01
tan(2) == —i tanh(i 2)

01.08.27.0060.01
tan(i 2) == i tanh(2)

I nvolving coth
01.08.27.0061.01
ni
tan(z2) =i coth(— - z)
2
01.08.27.0062.01

ni
tan(z) == —i coth(? +1i z)

01.08.27.0063.01
i

tan(z) == —
coth(i 2)
I nvolving csch
01.08.27.0064.01
csch(% —i z)
tan(z) ==
csch(i 2)
01.08.27.0065.01
i .
cschi 5 ti z)
tan(2) ==
csch(i 2)

01.08.27.0066.01
) i
tan(z) = e*“csch| — —iz|+i
2
01.08.27.0067.01
. mi
tan(z) == —e*?csch| — —iz|-i
2

01.08.27.0068.01

V-7 1
tan(z) = - /;1m@2) #0

Vosch?iz) + 1
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01.08.27.0069.01
1 b
tan(z)== —— [ 0<Re(2) < >
—csch¥iz -1

01.08.27.0070.01

1 1 T
tan(z) =z / — —— [/ |IRe(?)| < >
z v —csch?(iz) - 1

01.08.27.0071.01
1 2Re2) Re(2) Re(2) Rez 1 Rez 1
tan(z) == ————— (_]_)[TJ (1 — (1 + (_1){TH‘TJ) o m(z))) (1 — (1 + (= 1)[T+EH‘T‘EJ) 9(—Im(z)))
—csch¥iz -1
01.08.27.0072.01
1
tan?(2) == —
csch?(iz) + 1
01.08.27.0073.01
) 2 i
tan®(z) == —csch [?—nz)—l
Involving sech
01.08.27.0074.01
sech(i 2)
tan(z) == ———
sech(? -1 z)
01.08.27.0075.01
sech(i 2)
tan(z)==-———
wch(? +1i z)
01.08.27.0076.01
tan(z) == i — i €' ? sech(i 2)
01.08.27.0077.01
tan(z) == i e *2sech(i 2) — i
01.08.27.0078.01
tan(@) = -~V 1-sech?i2) /;Re %0
z

01.08.27.0079.01

n
tan(z) == \ sech?(i2)— 1 /; 0 < Re(2) < >
01.08.27.0080.01
z > s
tan(z) == —— \ sech®i2 -1 /; |IRe(2)] < >
VA

01.08.27.0081.01

n n

z B EINE ERINE R
tan(z) == V sech®i2) - 1 (-1) (1—(1+(—1) ™ )9(—Im(z))) (1—(1+(—1) CEAFIM )H(Im(z)))
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01.08.27.0082.01
tan?(2) = sech®(i2) — 1
Involving trigonometric and hyperbolic functions

01.08.27.0083.01
sin(2)

01.08.27.0084.01
tan(2) + cot(z) == 2csc(22)

Inequalities
01.08.29.0001.01

T
tan(x) = x/; 0 < x< E/\xe[R

Theorems

The law of tangents
For atriangle in the Euclidean plane with edges a, b, ¢ and opposite angles «, 8,y, the following holds:

a+b B tan((e+pB)/2) a+c B tan((@+7vy)/2) b+c B tan((B+vy)/2)
a-b tan(@-p)/2) a-c tan((@-y)/2) b-c tan(B-7)/2)

Conformal mapping of the parabola

The function w(z) = tanz(n Vz / 4) maps the parabola with focus z= 0 and vertex z= 1 conformally to the unit
disk.

Other information

Value properties

01.08.33.0001.01
(Xxe Q Atan(x®) € Q) = tan(x) == 0V tan(x) == -1V tan(x) ==

History

—T. Finck (1583) used the word "tangent”

—E. Gunter (1624) used the notation "tan"

—E. Warina (1762)

—J. A. Seaner (1767)

—J. H. Lambert (1770) found a continued fraction representation of tan

The function tan is encountered often in mathematics and the natural sciences.



http: //functions.wolfram.com 100

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.

© 2001-2008, Wolfram Research, Inc.



