2.8 Integration

Standard forms*

/udvz[uv]—/vdu

xn+1
/x dx=n+1 (n#-—1)

1
/e“x dx=—-e™
a

/lnax dx=x(Inax—1)

x2 1
/xlnax dx= 5 (lnax— 2)

1 1
/mdx:gln(”bx)

Lo
/(a+bx)2 T blat+bx)

le

x"+a

/ 1l ge=lm
x(x"4a) an

X 1 s 2
/mdx=§1n|x ia |

1 oy
/m dx=arcsin (5)

X
/ (x> +a?)!/? dx=(x*£a’)'"

(2.353)

(2.355)

(2.357)

(2.359)

(2.361)

(2.363)

(2.365)

(2.367)

(2.369)

(2.371)

(2.373)

/uvdxzv/udx— (/udx) ﬂdx (2.354)
dx

/xe‘”‘ dx=e® (x - 12) (2.358)
a a

(2.356)

’;((;C)) dx=Inf(x) (2.360)
/ b dx=——s  (b>0) (2.362)
1 1. a+bx
/ b = (2.364)
1 1 bx
/md)(::%arctan <a> (2366)
1 1 x—a
/mdx=7aln x+a (2368)
/ X dx= ! (2.370)
Zxay T 2n—1) (2 La2)r ! '

1
/ gy =tk Ea) ) 237)

1 1 X
/ m dx= E arcsec (5) (2374)

“a and b are non-zero constants.
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Trigonometric and hyperbolic integrals

/sinx dx=—cosx (2.375) /sinhx dx=coshx (2.376)
/cosx dx=sinx (2.377) /coshx dx=sinhx (2.378)
/tanx dx=—In|cosx| (2.379) /tanhx dx=In(coshx) (2.380)
X X
/cscxdlen’tani‘ (2.381) /cschxdlen‘tanhi‘ (2.382)
/secx dx=In|secx+tanx] (2.383) /sechx dx =2arctan(e") (2.384)
/cotx dx=In|sinx| (2.385) /cothxdx=ln|sinhx\ (2.386)
/sinm sinnx dx = sin(m—n)x _ sin(m +n)x (m? #n?) (2.387)
N T =) 2mtn) " ‘
/ sinmx - cosnx dx = — C(;S((Z::))x — cozs ((rr:::))x (m*#n’)  (2.388)
sin(m—n)x  sin(m-+n)x 2, 9
. - 2.
/cosmx cosnx dx Sm—n) 2mtn) (m”#n) (2.389)

Named integrals

Error function erf(x)= %/ exp(—t) dt (2.390)
n 0
Complementary error 2 «
functri’on y erfo(x) =1 —erf(x) = 5 / exp(—?) dt (2.391)
X 2 X 2
Clx)= / cos%dt; S(x)= / sin%dt (2.392)
Fresnel integrals® 0 0
. 1+i  [='2 .
C(x)-I-IS(x):Terf T(l—l)x (2.393)
X t
Exponential integral Ei(x)= / e?dt (x>0) (2.394)
Gamma function F(x):/ Vt"'_le_t dt (x>0) (2.395)
0
¢ 1
F(¢,k)= | ——————d0 (first kind 2.396
Elliptic integrals (¢.k) /0 (1—k2sin*0)1/2 (first kind) ( )
(trigonometric form) ¢
E(¢,k)= / (1—k?sin’0)"/>d# (second kind) (2.397)
0

“See also page 167.
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Definite integrals

/Oocc_“"2 dx=% (2)1/2 (a>0)

. 2 1
/ xe Y dx=— (a>0)
0 2a

o0

1 19!

pq:
X(1=x)1dx=———+
/0 ( ) (p+q+1)!

“sinx * sin%x T
—dx= 5 dx=—
0 X 0 X 2

/OO 1 b
dx=—
o (I+x)x¢ sinan

/m g g J 135 (= 1)(2a) VR (2) 2
0 2-4-6-...-(n—1)(2a)" 1)/

0 o0
/ cos(ax?)dx = / sin(ax?) dx =
0 0

(O<a<)

© !
/ x”e_“"dxz% (a>0;n=0,1,2,...)
0 al’l

o0 1/2
/ exp(2bx—ax2)dx=(§) exp(a

) (a>0)

(p,q integers >0)

TN\1/2
%) (a>0)

n>0 and even
n>1 and odd

(2.398)

(2.399)

(2.400)

(2.401)

(2.402)

(2.403)

(2.404)

(2.405)

(2.406)
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