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Rules for integration of general functions

f af(z)dz = a f f(z)dz  (a+0, constant)
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Irrational functions
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Logarithms

fln:r:dx=:vln$—$+0

flogbxdxleogbx—xlogbe+0

Exponential functions

fexdx=e$+0
frfd.rz lfa-i-o

Trigonometric functions
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fcot:r:d.r = In|sinz| + C
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Hyperbolic functions
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fﬂﬂthI dr =In|sinhz| +C
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fcscha:da:z In
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jsech2$ dr = tanhxz + C

Inverse hyperbolic functions

/arcsinh:t: dr = xarcsinhz — vz2 +1 4+ C
/ELI‘EEDS]‘II dr = xarccoshr — vz2 — 14+ C

1 2
arctanhx dr = rarctanhx + 5 log (1 —z)+C
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Definite integrals lacking closed-form ant derivatives
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INTEGRATION TABLE (INTEGRALS)
Notation: f(x) and g(z) are any continuous functions; u = wu(z) is

u
differentiable function of z; du = o dr =u'dx; ¢, n,and a > 0 are
x

constants

W) [ +g@)do= [ fa)dnt [gla)da
2) / cf(2)de = ¢ / f(z) dz
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n _u o
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sinudu = —cosu + C

(5)
(6)

cosudu =sinu + C

1
/ 5 du =tanu + C
cos? u

1
(8) CSCQUdu:/ —— du = —cotu+C
sin” u
1 du 1 U
(9) u2+a2du—/m—aarctang+0
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Table of Integrals*

Basic Forms Integrals with Roots
2
/x”dw = an-"_l +c (1) /\/x —adr = =(z—a)*?+C (17)
n+1 3
1 1
—dz=Inz+c (2) / dr =2/rx+a+C (18)
T rTEta
1
[ o=~ [ vau (3) | N R (19)
a—x
1 1
/ +bdx:fln|ax+b\+c (4) 5 5
a “ /JU\/ZE —adr = ga(x —a)%? 4+ g(z —a)’24+C  (20)
Integrals of Rational Functions
20 2z
1 1 Var+bdr = | —+ — | Var+b+C (21)
- _ 3a 3
/ da te (5)
(x +a)? z+a
2
n+1 /(aw +0)%2de = —(ax +b)*/? +C (22)
Jerara =20 ez @) 5a
/ xi dxz%(xZFQa)\/:v:ta—i—C (23)
o (@t+a)™((n+ 1)z —a) v
/x(a:—i—a) dx = EERCES) +c¢ (7)

. [\t —vaas

1
/71 2clﬂvztaun_laz—l—c
s 1 Ve(a—x)

1 1 1z
/mdﬁc—gtan a+c (9)

T 1 9 9 —
/7a2+x2d$—iln|a +$|+C (10) / a+xd(p:\/x(a+x)

—atan” +C (24)

r—a

/Cﬂfgﬂdm:x—atan_lz—i—c (11) ol [\/EJFMJFC (25)
z?® Lo 1, 2., ,2
/mdxzix - 54 In|a® + 2% + ¢ (12) /x\/mdz:
1 2 _, 2ax+b %(—2b2+abx+3a2z2)M+c (26)
/agc2+bgc+cdx_ mtan \/m+0 (13)

1 1 a+x 1
/(x—i—a)(x—i—b)dx:b—alnb—i—:v’a#b (14) /vx(ax—!—b)dxzm{@ax—kb) az(az + b)
—bQIn‘a\/E—F \/a(ax—Fb)H +C (27)

T a
dr = 1 C 15
/(x—|—a)2 v a+x+n|a+x|+ (15)

1 b b2
/Ld:p: %1n|ax2+ba:+c| /\/mi”(aac—i—b)dac: {— _’_x} x3(ax +b)
a

ax? +br+c 12 a2z 3
b _1 20z +0b B3
- ta +C (16 ‘ ‘
i en T (16) Ry In |av/z + /a(ax + b)| + C (28)

*(© 2009. From http://integral-table.com, last revised February 17, 2010. This material is provided as is without warranty or representation
about the accuracy, correctness or suitability of this material for any purpose. Some restrictions on use and distribution may apply, including the
terms of the Creative Commons Attribution-Noncommercial-Share Alike 3.0 Unported License. See the web site for details. The formula numbers
on this document may be different from the formula numbers on the web page.



1
/\/392 + a?dx = 5:10\/:v2:|:a2
1
i§a21n‘x+\/z2:|:a2’+0

/\/ a? — x%2dx = %x\/ a? — x?

15 4 T
—a“t ——+C
—|—2a an a2—x2+

/x\/x2 + a2dx = é (;v2 :I:aQ)g/2 +C

/mdx—ln‘x—k\/xQ:taQ’—FC
T a
1 . 1T
/ﬁd.ﬁzsln EJFC
/%d‘x:vaiQQ_'_C
v a
T
——dr = —\a2—-22+C
/\/aQ—gr:2
T 1
—dr = —zvVz?2 £ a?
/\/xQ:I:a2 2

1
:F§a21n‘x+\/x2:ta2‘+c

b+ 2
/\/amQ—l—bx—i—cdx: + ax\/axQ—l—bx—i—c
4 — b2
6;03/2 ln’2ax+b+2\/ ax2+bx+c‘—|—C

S a2 S a2
/x ax?+br+c= 154 5/2 (2\/& ax? +bxr +c
— (3b” + 2abz + 8a(c + az?))

+3(b* — 4abc) In ‘b + 2ax + 2v/a\/ ax? + bz + J:D

/ 1
S
vaxr? 4+ bx +c
1
ﬁln‘Qam—I—b—l—Q\/a(am? +bx—|—c)‘ +C

1
= —Var?+bx+c
var? +br +c¢ a

b
+——=1In ’2@3; + b+ 2v/alax? + bx + c)‘ +C
2q3/2

(38)

Integrals with Logarithms

/lnaxdx:xlnam—x—i—C (41)
Inax 1 9
dx = = (lnaz)"+C (42)
x 2
b
In(az +b)de = |z + — |In(ax +b) —x + C,a #0 (43)
a
/ln (a2x2 + b2) dr =x1n (a2x2 + b2)
+ Pt oo (a4
a b
/ln (a2 — b2m2) dr =xln (ar — b2x2)
2a ; bx
—tan™ " — —2 4
+ 5 o x+C  (45)
1 2az +b
1 24 br +c)de = —\/4ac — b2 tan™t
/ n (ax z + c) dw - Vdac an i
—2m—|—<2b+x>ln(ax2+bm+c)+0 (46)
a
br 1
1 =~ — Zg?
/a: n(azx + b)dx 5, " 1%
1/, b2
M Cale In(ax +b)+C (47)
2 _ 32 2 L o
/xln(a - bz )dx:fix +
1 a?
3 (a:2 b2> In (a® — b*2%) + C (48)
Integrals with Exponentials
1
/eazdx =—e"+C (49)
a
/\/Ee‘”d:p = 1\/Ee‘“” + W erf (ivaz) + C,
a 2032
where erf(z / —* dtet (50)
\/7
/xezdx =(x-1e*+C (51)
axr € 1 axr
re*dr = — e +C (52)
/xQezdx =(®—22+2)e"+C (53)



2 2 2
2 et s “ ax . o
/ e ( a a2 N a3> ‘e (54) /sin2 ax cos bxdr = —M
4(2a — b)
bxr  sin[(2a + b)x]
Bedr = (¢® — 32° + 62 — 6) ¥ + C 55 sinbx
/x v = (¢ — 32% + 62 — 6) " + (55) + S - et O ()
n_ar z"et” n n—1_ax 2 1 3
z"e’ dx il I dz (56) /sin x cosxdr = gsin x+C (70)
. (—1)" 5 . _ cos[(2a —b)x]  cosbz
/x e dr = e 'l +n,—az]+ C, - /COS ax sin brdr 4(2a — b) 20
o7
o cos[(2a + b)x]
where I'(a, x) :/w t* et dt T T i(2atb) +C (71)
1 .
2 _ 3
/e‘m2 de — — \Ferf (izv/a) + (58) /cos ax sin axdr = ~3, ¢ ax +C (72)

f
Can? V3 erf (2 sin? az cos? bade — & — sin2ax  sin[2(a — b)z]
/e dxr = NG f(zv/a) + (59) / brdxr =

4 8a  16(a—1b)
in 20 in[2 b
Integrals with Trigonometric Functions + Sme L 81111[6((2113))%] +C  (73)
1 .9 9 _z  sindaw
/sin axdr = = cosax + C (60) /sm ax cos” ardx = s Taoa T C (74)
1
in 2 - _ -
/sin2 padp = & _ 020z o (61) /tanaxd:z: , Incosax + C (75)
2 4a
1
/tan2 axdr = —x + - tanax + C (76)

/ sin” axdx =

tan" ! ax
1 1 1-n 3 n _ tan™" ax
— _cosaz oFy [2, — §,cos2 ax| +C  (62) /tan axdx a(l+n) x
n+1 _ n+3 9
F; 1 —t C 7
. 3 3cosaxr  cos3ax 2 1( 2 2 am)—!— 77)
/sm avdr = — + +C (63)
4a 12a 1 1
) /tan?’ axdx = —Incosazx + %0 sec? ax + C (78)
a a
/cos ardr = —sinaz + C (64)
a
in?2 secxdr = Inl|secz + tanz| + C
/COS2 axdx = g + SHZ @0 (65) / | |
a
= 2tanh™! (tan 2) +C (79)
/ cos? azds = — ———cos! P azx 1
a(l1+p) /se02 axdr = - tanaz + C (80)
1 13
2 I [;Z)»Za—gp,cosazx +C (66)
1 1
/sec3xdx =3 secxtanz + 3 In|secx + tanz| + C (81)
3sinaxr  sin3dax
3 —
/cos axdr = . + % +C (67)
/sec xtanzdr =secx + C (82)
. cos[(a — b)z] 1
cosazrsinbrdr = ———— 2 = Z sec?
/ 2(a—b) /sec x tan xdx 5 sec” T + C (83)
cos[(a + b)z]
1
2(a+b) +Ca7Fb (68) /sec” rtanzdr = - sec"x +C,n#0 (84)



Products of Trigonometric Functions and

- Exponentials
/cscxdx=ln‘tan§’+C’:1n\cscx—cotx\+0 (85)
1
1 /egC sinxdr = ier(sinx —cosz)+C (101)
/csc2 axdx = ——cotax + C (86)
a
1 1 /eb’” sinaxdr = ﬁebx (bsinax —acosax) +C (102)
/csc?’xdx:—Ecotxcscas—l—51n|cscx—cotx|+C (87) a? +b
1
1 /e“" cosxdr = —e“(sinz + cosz) + C (103)
/csc"xcot;vd:v:——csc":c—i—C,n;éO (88) 2
n
1
/secxcsc rdr = In|tanz| + C (89) /ebx cos axdr = Webx(a sinaz + bcosax) + C (104)
a

Products of Trigonometric Functions and Monomials

1
/ace;’c sinzdx = 56'”(0051‘ —zcosx +xsinz) +C  (105)

/mcosxdmzcosm+xsinm+0 (90)
1 x 1 . .
x cosardr = —zcosaz + gsmax—i—C (91) /xe"‘c cos xdr = §ex(xcosx —sinz +zsinx) +C  (106)
/x2 cos zdz = 27 cos T + (332 _ 2) sinz + C (92) Integrals of Hyperbolic Functions
/ hawdz = + sinhaz + C (107)
92 COS 2,2 _9 cosh azdr = — sinh ax
/x2 cos axdx = xco; @ ee s—sinaz +C  (93) a
a a
1 /e‘” coshbxdx =
/x”cosxdm = —i(i)""’l [(n+1,—iz) paz
——5lacoshbr — bsinhbz] +C a#b
+(=1)"T(n + 1,iz)] + C (94) G b . (108)
4a + 5 + C a = b
n L. 1—-n n - . 1
z"cosardr = 5(@@) [(=1)"T'(n + 1, —iax) /smh axdr = o coshaz + C (109)
—I'(n+1,iza)] + C (95)
/ e sinh bxdx =
/x sinzdr = —zcosx +sinz + C (96) paz
W[—bcoshbx +asinhbz] +C a#b
_ - 110)
/xsinaxdacz—xcosam-I—Sm;m-i-c (97) 62a1_5_~_0 a=50 (
a a da 2
/1132 sinxdr = (2 —:102) cosx + 2zsinz + C (98)
/e‘” tanh bxdr =
2 — a’x? 2z sin ax elat2b)e a a
2gi = it 7}7‘[1 ~ 1.9 7_2bac}
/;v sin axdx 3 cos ax + 2 +C  (99) (a+2b)2 1|1+ 25 + 55 ©

1
—— ey [ 11, —e] £ 0 a gy (111)
a 2b

ar _ 9¢ —17,ax
e an” e ]—l—C web

1
/:c" sin xdx = 75(1)" C(n+1,—ix)

—(-1)"T'(n+1,—ix)|+ C (100) 1
/tanh brdr = —Incoshaz + C (112)
a



1
— ; 1

/ cos ax cosh brdr = 2P [asin az cosh bx / sin az sinh brdxr = pESY [bcosh bz sin az—

+bcosazxsinhbz] + C (113) a cos az sinh bx] + C (116)
. 1
/ cos az sinh brdr = ——— [bcos ax cosh bx+
b inh az cosh azdz = — [~2az +sinh2az] + O (117
asin az sinh bz] + C (114) /bm arcosharar =, [~2az +sinh 2az] + (117)
. 1
sin ax cosh bxdx = PR [—a cos ax cosh bx+ / sinh ax cosh bxdx = o [bcosh bx sinh ax
—a

bsinaxsinhbx] —+ C (115) —acoshaxsinhbx] +C (118)



