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Seccion I. Integrales

TABLA

En estas tablas de integrales indefinidas (primitivas), a, b, p, g, n son constantes, restringidas si asf se ¢s-
pecifica; e = 2,71828 ... es la base de los logaritmos naturales. Inu denota el logaritmo natural de donde
se sobreenticnde que u > 0 [en general, para extender la validez de una férmula al caso u < 0 basta sustituir
Inu por Infu|]. Todos los dngulos estdn medidos en radianes. Se han omitido todas las constantes de inte-
gracidn. Se supone ademds que la divisién por cero estd excluida.

Hemos clasificado las integrales por tipos, scgiin cudles de estas expresiones o funciones estdn contenidas
en el integrando:

(1) ax+b (13) V"a‘x; +bx+ic (25) ™
2) Jax+b (14 x*+a° (26) Inx
(3) ax+bypx-+g (15) x*+a* (27) shax
@ Jax+bypx+yq (16) x"+a" (28) chax
(5) Jax+by. /px+gq (17) senax (29) shax y chax
6) x>+ a? (18) cosax (30) thax
(7) x? - a* con x* > a? (19) senax y cosax (31) cothax
(8) a*— x? con x? <a’ (20) tgax (32) sechax
(9) x*+a? (21) cotax (33) cschax
(10) /x*—a® (22) secax ' (34) funciones hiperbélicas inversas
(1) ot—u (23) cscax
(12) ax*+bx+c¢ (24). funciones trigonométricas inversas

En algunas integrales aparecen los niimeros B, de Bernoulli y los E, de Euler, definidos en las paginas 135-136.

" odx 1

1.1.1 ——=—In(ax + b)
ax+bh a
[ xdx x b

1.1.2 s T )
ax+hbh a a

[ x*dx  (ax + b)?  2blax + b) b?

i X + —In(dx +
114 Jax+b 2a® a a’ Biar 0]
gk - Bt o
i J x(ax + b) bnax+b

> dx 1 a ax + b
115 |——=-—+=In[—

x?(ax + b) bx b? %
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250 FORMULAS Y TABLAS DE MATEMATICA APLICADA

" dx -1
1.1.6 =
J lax + b)*  a(ax + b)
1.1.7 L B, FL
T Jax+b)? a¥ax +b) @ e
[ **d% ax+h b?
1.1.8 = = — — In(ax + b)

(ax+ b @  dax+b) a

119 [ dx - 1 +Il X
o J x(ax + b)*  blax + b) b2 \ax+b

o [" dx . -a l_|_2aI ax + b
o x3ax + h)*  bax + b) bix B "

J X
f dx -1
1.1.11 -
J(ax + b 2ax + b
11.12 M xdx B -1 " b
T Jlax + b)Y d¥ax + b))  2a¥(ax + b)?
yas [, B B N
o J(ax + b  a*ax+b) 2a*ax + b} o Hjax b)
i (ax + by"*? )
1.1.14 (ax +b)'dx =———— Sin= —1, véase 1.1.1.
J (n+ la
1098 [ oxiax & gy BT Mot By [, -2
g 3 X = : = -1y =
g **avE  penE 0T

o

Sin=—1, -2 véanse 1.1.2 y 1.1.7.

(ax + b)"**  2b{ax + b)"*? 5 b (ax + by**!
(n + 3)a® (n+ 2)a® (n+ Da?

1.1.16 J'xl(ax + by'dx =

Sin=—1, =2, =3, véanse 1.13, 1.1.8y 1.1.13.

[ x™" Yax + by “nb
m+n+1 m+n+ 1

f x™ax + by tdx

< x™ax + by*t! mb

1.1.17 J.x'"(ax + b)"dx = =
m+n+la (m+n+la

f x™ " Yax + b)"dx

(-5 o - +m+n+2
\~  (n+ b i+ Db

j x™ax + b)"*dx

dx 2./ ax + b
1.2.1J : B

Jax+b a



12,2

123

1.2.4

1.25

1.26
1.2.7

1238
1.2.9
1.2.10
1.2.11
1.2.12
1.2.13

1.2.14

1.2.15
1.2.16

1.2.17

J' x*dx  2(3a’x? — dabx + 8b?)
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xdx N 2ax — 2b)

= a7 Jax+ b

g ax+.b

Jax +b

V“"ax +b 154
1 i (Vf"ax oy~ o b)

J‘ dx _ Jb Jax+b+ \/;
x\r"ax+b ’2_ g1 ax + b
Vb ~h
( dx Jax+b a dx
—— = — ~ —— | ——— [Véase 1.2.12].

4 iylex+b bx 2b ) x Jax + b
([ 2 Jlax + b)?
J 3a
[ 23ax — 2b) ——

xoJax +bdx= (—152-—“) Vlax + b)?

a

[ g ] 2(1542x? — 12abx + 8b?) —_—
] x*/ax + bdx = 055 V/(ax + b)
. —

vax+b R —

———dx=2Jax+b+b J‘ ‘ [Véase 1.2.12].
J X X Jax + b

[Jax+b \,fax +b a dx

E—— = S | [Véase 1.2.12].
J X X 2 ) x \,fax +b

T 2x™ . Jax + b 2mb g4

: dx = = p—i

J Jax+b (2m+ 1)a 2m+Na [} Jax+b

[ dx Jax+b  (2m—3pa J‘ dx
J x” \,-"’ax +b (m—Dbx""'  (2m—2)b ] ym-1 \f"ax + b
[ — 2x™ 2mb

X" Jax + bdx = ——— (ax + b)¥'? — ——— | x" "1 Jax + bdx
| x" ./ ax x Gm + (ax + b) om + 3a J xm T Jax %
[ Jax +b Jax +b 2 a dx

MNP = —
) x™ m—1x""t 2Am—1) -l fax+ b
"\d;”ax + b —(ax + b (2m - S \/'ax + bd

il S - : X

] T T b T @m—2p | X!
i 2ax + hym+22

(ax + By"2dx = —888M8—
J alm + 2)
( Aax + by 92 2blax + h)m* 22

x(ax + by"?dx =

a*(m + 4) a*(m + 2)
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1.2.18

1.2.19

1.2.20

1.2.21

FORMULAS Y TABLAS DE MATEMATICA APLICADA

~ . 2 + b {im+ 6)/2 4b + (m+4)/2 2 + (m+2)/2
x*ax + by dx = {m: ) _Pax+b) 2b%(ax + b)
a*(m + 6) a*m + 4) a’(m + 2)

[(ax + by™'? 2(ax + by"'? (ax + b)m-—22
dx = il | ————————idx
J » m %
[ (ax + bym'2 (ax + B)™ 2 ma ((ax + b)™?
—z—dx =4+ — | —dx
4 x bx 2b X

[ dx - 2 " | dx
J xlax + Y™ (m — 2)b(ax + b)™ 2 " p | x(ax + b)im 12

1.3.1
132
1.3.3
.1 3.4
135

1.3.6

1.3.7

1.3.8

( dx 1 ; px + g
U(m::Jrb)(px+q)ﬁbp—aq " ax + b

-~

vy SN LT I
Jlax+b)(px+q) bp—aq un(ax ) pn(px 9

[ dx 4 I L P lpx+q
Jlax + b*(px +q) bp—aq lax + b bp—aqnax+b

[ xdx I q l ax + b b
Jax+b)*px+q) bp—aq |bp — agq " px+gq/) alax + b)

i x%dx b? 1 {qz b(bp — 2agq)

J lax + b)*(px + q) N (bp — ag)a*(ax + b) & (bp — ag)? -I; In(px + ¢q) + T In(ax + b)}

" dx == 1
J (ax + bY"(px + g)" - (n— 1)(bp — aq) {(ax + b Ypx + g)" !

+ a(m +n— 2 -
AmtE—3 (ax + b)"(px + g)"~ ‘}

ax + b ax bp — aq
dx=—+———ln{px + g)

px+gq P P

( =] {(ax+b)’""+{ A d}

H—m— T ¢ £

(n~ 1)(bp — aq) |(px + g1 ! I x ™
(ax + by" -1 { (ax + by (ax + by" !
———dx = + mibp — ——d

.[(px +q) ) < (n=m—=1p [(px +q)! ) (px + g)" x}
-1 { (ax + by" (ax + by" ! }
— —ma | —————dx
(PX +q)r1 : B (px _+ q}n 1

\(n = L)p
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+ 2 + 3aq — 2b,
1.4.1 J A dx = tow - P) o @%b

\/ ax + b 3a*

| (\/ plax + b) — f;bp - aq)
345 J' dx N D= \/— \/p{ax+b)+\/bp—aq

(px + g)Jax+ b 2 _— plax + b)
—— 1 fACx T
Vv'ag — bp/p aq—bp

2\/ax + b % Vbp — ag { (.\f’p{ax + b) — \/bp — aq)
n

i \/ax*i*bd p p\/i -fp(ax+b)+vfbp—aq
4. - aX=
px +q 2 Jax + b _2Jag—bp _ [plax + b)
te L il
2 p\/_ aq — bp
E e 2px + )" ' Jax+b  bp— +
144 (px + q)"\Jax + bdx = px + 4) o + B 8e j(pﬂdx
4 (2n + 3)p (2n + 3)p Jax+b
W dx Jax+b (2n — 3)a dx
1.45 — = —+
Jpx+qrJax+b (1= Dilag — bp)(px + gqf" 2n = 1)(aq = bp) J (px + gy~ Jax + b
146 (@9, _2x+aqrax+b  2nag — bp) j(px +qr tdx
) \/ax 4 b (2.’1 + 1]0 (2“ + l)a _V,ffax + b
— "\/ax+bd —Jax+ b L J‘ dx
4, x = : o —
J(px+qr (n=Dplpx + """ 2An=Dp ) (px + gy~ ! Jax + b

2
= ( a(px + q) + /p{ax 3 b))

dx ap
1.5.1 : =
J(ax + b)(px + q) 2 . [—plax + b)
v ap alpx + q)

15.2 f ke Jax + b)(px +q)  bp +ag J‘ dx

J6ax + b)(px + q) ap 2ap ) Jflax + b)(px + q)

2apx + bp + aq — aq)“ dx
FHEXT RP T e Jlax + b)(px + q) — \/( 5ib 5
ax + b)(px + ¢

15.3 j\/(ax + b)(px + q)dx = 4op



254  FORMULAS Y TABLAS DE MATEMATICA APLICADA

" fpx+ + b)(px + ~ b d
154 [ [PxFa, _Vexthextae ag pj x
JVax+b % 2a Jlax + b)(px + q)

155 " dx 2. /ax+ b

J (px + g)/(ax + b)(px + q) N (ag — bp)\/px + q

TR i Y
o x2+ a2 a 8
_ [ xdx 1 axo o
©1.6.2 i a -Eln(x + a%)
B [ x*dx ; X
- g O W g
igh [P e
6. ——=—=—lnx*+a
2+at 2 2 )
SBE dx 1 l x?
6. ——=—1In
x(x2 +a®) 2a*  \x*+ a?
1.6.6 i dx 1 1 - %
Vs X + a?) ot 2 -
- b dx B 1 1 ; %
o J X+ a?) 282 2a* "\x? + @
168 [ dx X 5 -
6. = —1g -
Jx*+af®F  20%0 4 a®)  20° g
—_— [ &dy . o=l
o Jx® +-a?P T Ax + ad)
1610 [ X L X
o JF+a® Ax*+a?) 2a B e
1611 ® a7 a’ +1}(2+ 2
6. = - In
JoeE+a®P 2Ai+a% 2 & Tl
1612 [ & il *
.6. = —~— i P
J x(x? + a?)? 2a3(x* + a®)  2a* x2 + a2
e i dx B I % 3 "
o 1 3403 P a*x  2a*x*+ad) 24° £




TABLA DE INTEGRALES INDEFINIDAS 255

- dx o 1 3 , **
o x}x2 + a?)? 2% 2%+ a?)  a® 2+ 2

{&AE dx B X 4 2h—3 dx

o (x* + @' 2An— Da*(x* + a1 @2n - 2a? (¢ + a?) !
1.6.16 . I .

2= (xz + aZ}n 2(!’! _ ”{xl + aZ)nfl

1.6.17 dx B 1 + 1 dx
e x(x2+ @ 2An—1Da2(2+a*)t  a? | x(x?+ a¥)?

1,618 xX"dx X 2dx b s b
e (x2+a?) | (x*+a?r? (Jc2 + a?)

1.6:19 dx | dx B 1 dx
it xm(xz + aZ)n - a2 xm(xz il a2)n—l a? xm—Z(xz + a2)n

f dx 1 X—a 1 X
1.71 —=1n o —-coth™!—
Jx*—a 2a x+a a a
" xdx 1
1.7.2 =—In(x? — a°
JE=4" 2 ")
Fobad * x2dx _}_al xX—a
g = —in
J x* ~a* * 2 x+a
o R [ T Y AW
A uxz—az-E > n(x a*)
P i dx R l %2 —g?
o vx(xz—az)_2a2 & x*

P i dx - 1 " 1 , /x—a
e & ———=—+—1n
2ot —a?) vfx 2 \x+a
i dx 1 1 1 x?
o x3(x2—a?) T 2aix? 24t n x? — g?

— [ dx = 1 . e
7. - sy
F—a?P Jaflat—e?) 4 T \xtu

xdx B -1

(xz - az)z o 2(;:2 = az)

Fox*dx - X 1 X—a
1.7.10 S b [

179




256  FORMULAS Y TABLAS DE MATEMATICA APLICADA

" x7dx = 1
=it In(x? — a?)

1.7.11 =
(x* =89 -8 2

T | e g L
o x(x* —a?* 2a%x*—da*) 2a* . x* —a*

w

I " dx B 1 X 3 | Xx—a

B ' e ax 2P —a) 4a® \x+a
G e B STV .

o J &3 —.a?)? 2t 2P —dY) d° M -
AR [ dx B =i 2n—3 dx

e | {xz : ﬂz)" 2{?‘! _ l}aZ(xz - aZ}n—I (2n — 2)02 (_\,2 s az)n -3
1706 [ =

o i {xz - al)u 2(!1 == 1)(,‘(2 = al)n—l
5 55 i dx B -1 1 dx

i J x(xz _ aZ)n - 2n — 1}02(}(2 _ aZ)n—l a2 x(xz o aZ)rl—l

o™l S X" 2 dx
1.7.18 = +a* | ———

J (xz o aZ)n (x:! — aZ)n— 1 {XE aZ}n

559 ¥ [ dx 1 dx 1 dx
e xm(_\.z = al)u o a2 xm—l(:(Z = az)u a2 xm(xz _ aZ)n—.l

T [ dx l"1 a+x 1 el %
81 | ——=— —th™!=
J a? —x? 2ana--x . a a
—_— " xdx B 1l .,
8. o3 2n(a x7)
i8d " x?dx +al a+x
D e 2 Toan a— X

C x3dx x?  a?
1.8.4 T Snll e 11‘](02 o xz)

Ja —x 2 2
T - — T
T ) x@® - x?) 242 "Na? - 2 =
. " dx B 1 " 1I a+ x
o J #a®— X))  a@*x 24 8 a—x
Tr g . SRS W TN A -
o xa? — x¥)  2a%* 24 " P



1.88

1.89

1.8.10

1.8.11

1.8.12

1.8.13

1.8.14

1.8.15

1.8.16

1.8.17

18.18

1.8.19
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fi dx x " I | a+ x
= - In
(@* — x*)?* 2a¥a* - x*) 4’ a=%

’

xdx 1

(az - xZ)Z z(az — 3\’2)

¢ x%dx % 1 : a+ x
= ——1In
(@ —x*? 2AUa®—xY) 4da \oa—x
x3dx i

(az . x2)2 2(&12 . xz)

dx I . : 22
= — In{ ———
J gt =% 2i-%Y W P

" dx _ =] N X . 3 1 a+ x
x¥a? — x¥)?* a*x 2a%a® - x?) 44° N —x

" dx 1 % ¥ 1 1 2
= — In|l ———
xNa? — x¥? 2a*x® 2aMa® — X% d® a? — x?

(@ — X3  2n - Da¥(a® — x3)~! ’ 2n — 2)a?

[ dx x 2n —3 J' dx

o

" xdx 1

(@ —x?F  2n— D — ¥

o

i dx B 1 4 1 dx
x(al . xz}u - 2(?1 iz 1)02(02 - xl)n—l az Xz(az o x!)n 1
* % , [ X" dx x" 2 dx
e —
J (az i xZ)n (a2 — xZ)n (az s x.a)n—l

& dx 1 dx N 1 dx
xM(aZ . x!)n ﬂ2 er(GZ . xl)n 1 a2 x™ 2(a2 — xz)n

1.91

192

193

[ dx 2 2 lx
=ln(x+./x*+a*) o sh™ ' —
ix? + a* a
" xdx
— }'\;2+a2
XA
e 2 fai2 2 2
x*dx x/x*+a
= - —lIn(x+ . /x*+ a*
== S T Tl
o



258  FORMULAS Y TABLAS DE MATEMATICA APLICADA

o3 2 4 2902
x*dx (x*+a%) —_—
1.9.4 — = - Jx* + a?
J \»’(-\‘2 + g 3
B [ dx 1 i + Jx* + 0
9. = —-Inl————
J gl +ad a x
AD6 ; dx VX2 +a?
o 2 SR 3 2
& Kol X g aiX
[ dx N a+ . /x*+a
1.9.7 — = - e T ———————
J X+ @ 2a°x 2a X
[ xy/x*+a* a? P—
1.9.8 X A atde = S~ Taa > In(x + /x* + a%)
J 2
™ J (I3 E aZ]j,n’z
1.9.9 x/x*+ atdx = —
r 2 2743:2 2 f R 2 4
Y x(x* + a*) Fr el e 2 e, I | a —
1.9.10 | x?/x*+a%dx = e b e IR X )
] 4 8 8 ¥
1901 | AT dgea P aGf+alps
Y ’ 5 3

Y 5 R
/Ix*+a — - a+ o/ x“4+a
1.9.12 A dx = /x*+ a* — aln (V—)
£ x "-
%t a® X gt —
1913 | ———dx= ——+ In(x + /x* + d?)
x?2 X v
] 3 )
1914 "\tz+ad x*+a? 1 G/ X o+ 0
B, X = - - —1n
i X 27 2a X
i dx X
1.9.15 S
J (2 +a?PR a2 s+
1906 [ % R
Jwvor ™ e
Ry i 2 Y lndet e ® )
9. = ——— n(x fx°+a
J (& +a?? X v
" x3dx = a’
1.9.18 T s el e
J (X% 0P X Aa”
[ dx 1 1 a+ /x*+a?
Tl | S —
AL a‘syx"+ar @ X
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aikad r dx o X2 A X
9. ] X0 + a2 iy a"\/’r_xz T

— = - s el 1
J X302 4 ot 9422 Vf'xz +a* 24t \f/x2 +a? 2° X

[ d -1 3 3 Hogf %24
1.9.21 - = Gﬁmi—i)

s , xx2+dP? IxdxE+a* 3
1.9.22 | (x? + a*)*Pdx= ( : ) + \/8 + = atIn(x + /x* + a?)
. Bl IR
1.9.23 | x(x? + a®)*?dx = (—-5—]—
) , x(x2 4+ a®)*?  @®x(x? + ®P? a*xxP+a? o RO
1.9.24 | x}(x? + a?)¥2dx = { ¢ ) _ o 52 ) - = ~T In(x+ /x* +4?
" xz oL az 7i2 a} xl B aZ 5/2
1.9.25 | x3(x2 + a?)*2dx = ( )t )
] 7 5
F (x2 + q2)32 g8 W oy
1.9.26 : ) dx={ : + g% Jx* +a — a3ln(—~—-—)
J X 3 x
Fix? + g2)32 @ L afPE 3k St
1.9.27 %dx == ( ) + -\/ > +5 a’ln(x + N x? + a?)
x X
i X2 4 a2)3;2 (xz A4 (:Z)AHZ 3 } a+ xxz + a:
1.9.28 (x—3dx= AT-FE x2+a2—5aln(#~)

[ x%dx x/x2—at at
1.10.2 = Vz +5mu+¢fﬁf}
o Vx =k
[ xYdx bl G 7
.10. = Fogh g
1.10.3 | V/;Z——az 3 a\x a
" dx 1 5
1.10.4 ——— =—gec |-
d ¥y —q’ B a
§ HGE i dx = g
e i a’x
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dx

e e

Vf"'xz - a? 1 X
1.10.6 = S + 7 sec ! "
J o3t —n :
~ P X ,-"xz . al a:’. T—
1107 | /X - aPdx ="+ 5 S et - a?)
¢ ) L
S (x* — a?)*?
1108 || x./x? —adldx= 3
Y XY p
; : x(x2 — a?P? xS —-d* a*
1.10.9 % = gtk = >
] X =g . 3
r : (xl . aZ)SSZ aZ(xz . a2)3."2
1.10.10 s W 2dx =
. Al G 1 -~
[ /%% = a* x
1.10.11 X dx = /x* — a* —asec ' |-
J X a
n 2 2 F o 2
Jx % X — -
1.10.12 X 5 dx = ¥ + In(x + V“x2 - a?
X X
[J/x*—a? /x*—a* | X
1.10.13 |~ dx = — > +—sec |-
J 3 2x? 2a a
1.10.14 | i = *
. . | (.\'2 o az)m az \/jx2 ) az
" x dx =i |
11005 | ———=—
JOT—a)yt X - a?
x? dx 5 3
1.10.16 : TSR +In(x + /x* — a%
J & =] JEE—=d
" xYdx P a?
fo2 — 2
1.10.17 o —apn v X =~a —
J 0 i s~
L [ ol > |
.10. — = , - —sec M-
Jx(x* —a?)? g2 %= P a’ a
] B dx g %
1.10.19 x3(x? — a?)? - g o
dhaf ¥t —g
i dx 1 3 3 X
1.10.20 T - _ 7 Sec
J x(x* - a)” 2a%x%  /x? —a® 2a*[x* - @ 2a° a
i x(x*—a?P?  3@xSx*—a®
1.10.21 (x* — a®P¥dx = ( r "~ b 3 + —gting +

< In(x + \..v‘"".'cz —g?)




11.10.22

1.10.23

1.10.24

1.10.25

1.10.26

1.10.27

~

™~

Ll

~

-~

o
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(xz = al)S."Z

x(x* — a*)P*?dx =

. x(xl . aZ)S:'Z azx(x;z . al];l,"l a4x ) xl . az ah P
Xt —a®Pldx = + - +—In(x + /x*— &
( ) 6 24 16 Tk ai

. (X2 - GZ)TJ'Z a2(x2 = aZ)S,-‘Z
x3(x? - a?)??dx = +

7 5
(xz s a2)3;2 ‘xz = az}:s,.-z y S - \ . x
dx=———a.\,fx —a® + a’sec -
X 3 a
4 g e
(xz _ az]a,z (x2 — a?)*? 3y V,_rz —a® 3 , — -
——Z——dx=— + 5 —Eain(x-i-vf’x - a®)
X X
v i i
{xz . az)s.z B (XZ _ 02'3.2 3\:"3‘2 {IZ 3 ; X
—sdx = - Z + ——asec ~|—
X 2x 2 2 a

1.11.2

1113

1.11.4

1.11.5

1.11.6

1.11.7

1.11.8

1.11.9

f o dx X
=sen ' —
\/faz o xZ a
R
xdx N
= =l =
o
!
M xdx wasa —xt ot X
y - + —sen” ! —
v"“z — x2 2 a
™ xﬂ dx (az - xS)S:‘Z 5 3 -
L3 i 3 _ Ve %
lat =%
PR
dx 1 a+ Jagd—x?
., = ——In
Xof 0t = x* a X
r dx St =t
x4 V”a - x2 a’x
i dx Jut = 1 -t afat = x"
. =T oga pn '
2.t - xF 2a°x 2a X
"~ ;"ﬁ 2
s SN ik SR
@t - xtdx=————+—sen
2 2 d
" 2 20372
—s (a® — x*)” ;
Efat =S ——t—#
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1.11.12
LT3

1.11.14

1.11.15
1.11.16
1.11.17

1.11.18
1.11.19
1.11.20
1.11.21

1.11.22
1.11.23
1.11.24

1.11.25
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™

xt /a? — x¥dx = —

ad-

gy
8

x2)3,'2

4

a*x Jut — x*

8

x(a? X

a

"

(az T xZ)S."I’. az(az = xZ)S:’Z

5 3

x“"\_,r’at2 - x¥dx =

ket o — ot fa —~ %
——dx = /a* — x* - aln| ———

X X

dx

0l

(al 2]3:’2

[ xdx

24372
)

(a*> — x

M x?dx

2)3}'2

(a* — x

o xddx

J

xa? — x
L

(az . x2)3f2

dx

x(a? — x%)P?

2 a2
g NS

™

dx

x¥(a® — x

i .
\f’ﬂ X

2)312 =

a*x

dx -1

232 =

e o ¢l G

™

2

4

i stiiin
2)3.2 302){\/62 — x

8

x(a x

2 _

(a x2)3:2 dx Y

M 2)512

(@* — x

x(a? —x* PP dx = — :

§ x(a® — x?)32 . a*x(a® — X} atxJa — x

2

xZ(al . xl)ﬁ."z dx = —

6 24 16

Il (al . xl)'-';'Z aZ(al o _xz)s(z

xs(az = xl)d:’l dx =

7 5

a B
t— san

16

i X

a
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F‘(a2 . x2)3:2 a2 . xz 372 a+ az . x?.
1.11.26 ; drc =t 3 ) +&mG—f-aﬂn0—iﬁf——)
Pia2 — 2332 S . T R |
vzy [ @) e X 3 et
) x? X 2 2 - a
" aZ P xZ 32 02 s x2 3/2 3 ! !2 e x2 3 a+ .f'a2 sy xl
1.11.28 L—7J—4x=—( 2) . o +-aln|—Y—
J X 2x 2 2 X

2 o= 2ax + b
— 18 —
1.12.1 J‘__L . V 4ac — b* V/ dac - b2
2. ax®+ bx + ¢ 1 ; (20)( . 40(;)
——
V;:Ibz == 4“(‘ 2(1_\( + h + \/r"b?. - 4(](,'

Si h? = dac, entonces ax® + bx + ¢ = a(x + b/2a)* y se pueden utilizar los resultados de las integrales
1.L1.6a 1.1.10 y 1.1.14 a 1.1.17. Si b = 0, utilicense los resultados de las pdginas 253-254. Sia=0o0si¢c =0,
pueden usarse los resultados de las pdaginas 249-250.

£ 450 " xdx "ll( B B b dx
o Jax*+bx+ec 2o e X+ 2a | ax* + bx + ¢
3 A5 x*dx X b In(ax? + bx + +h2—2ac dx
o Jax*+bx+c a 24 S X+ ) 2a? ax® + bx + ¢
[ xMdx K1 ¢ x" 2dx h x* Ldx
1.12.4 B w i o oyl -
Jax*+bx+c m—-1Da aJax*+bx+c¢ a)ax*+bx+c

" dx x* h dx
1.125 —_— == hl]-—— | ——
Jx(ax* +bx+¢) 2¢ \ax*+bx+c¢/ 2¢ Jax?+bx+c

" dx b ax? + bx + ¢ 1 h? — 2ae dx
1.12.6 =—Ihh|l——7—|—-——+

x*ax* + bx +¢) 202 x? cx 2¢? ax? + bx + ¢

[ dx 1 h dx a dx
1127 . e s B . -
xX"(ax® + bx + ¢) m—1ex" ' ¢ ] x" Yax*+bx+c ¢ ) x" *ax*+bx+¢)

- [ dx B 2ax + b + 2a dx

T Jax® +bx 4 ) (dac — bP)(ax? + bx +¢)  dac— b | ax? + bx + ¢
o [ xdx o bx + 2¢ b dx

T ) (ax? 4 bx 4+ )? (dac — b*)(ax* + bx +¢) 4dac—b* ) ax* + bx+ ¢
. " x2dx B (b* — 2ac)x + be i 2¢ dx

o Jax?® + bx +¢)>  a(dac + b*)(ax? + bx +¢) dac —b* ) ax®? + bx + ¢

w
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x"dx Pl (m— 1) o ¥y
1.12.11 = — +

(ax* + bx + ¢ Cn—m— Dalax? +bx+e)" ' 2n—m—1a ) (ax* + bx + ¢)'

(n — mb J‘ x™ Vdx

- 2n—m— Da | (ax®>+ bx + ¢)"

— [ X ldx 2 Ydx ¢ Sl b " il .
o J@+bx+¢) al)lax?+bx+c¢f ' a)la?+bx+cef a]lax®+bx+c)

AT i dx 1 b dx 1 dx
A2, = e e
J xlax®* + bx + ¢)? 2cfax®* +bx +¢) 2¢ J(ax* +bx+ ) ¢ | x(ax* + bx + ¢)

P i dx B 1 3a dx 2b dx
T J xHax® +bx +¢)? extax?+bx+c¢) ¢ Jlax*+bx+c) ¢ ) x(ax?+bx+c)?
i dx 1 (m+ 2n— 3a dx
1.12.15 3 = == = —1 =R
Tolax® + bx4c) (m— Dex™ Yax? + bx + o) ! (m—1)c X" %(ax? + bx + )"
(m+n-—2)b dx
(m— 1)e X" Yax® + bx + o)

- T .”_ g
En los resultados de este apartado, si b? = dac, es \/ax® + bx + ¢ = \Ja(x + b/2a), y se pueden utilizar
los resultados del Apartado | de esta tabla de integrales. Si b = 0, pueden aplicarse los resultados del Apar-
tado 9 de esta tabla. Si @ = 0 0 ¢ = 0, pueden usarse las integrales de los Apartados 2 y 5 de esta tabla.

; S ,
— (2 axfax® & bx+ o+ Zax + 8)

1.13.1 JL _(ve
Jaxt +bx + ¢ 1 _1( 2ax + b ) I 1( 2ax+ b )
m— RET. e Q — sh e
\,»f =< \..-"E;'2 — dac N +/ 4ac — b?
(475 J’ xdx B \‘,f"};txl +bx+c¢ b dx
o V/"'axz + bx + ¢ a 2a Vf)axz + hx + ¢
o J' x*dx 2ax — 3b \/}TH N 3% — dac J dx
.13. — = ax x+ec ==
V’(axz + bx +ec 4a’ 8a’ Jaxt+bx+c
L (2 JeJax +bx e+ bx+ 2‘,)
dx e X
1.13.4 f .
Eof ax* b ¢ 1 _]( bx + 2¢ ) 1 —1( bx + 2¢ )
—— sen —] & ———§h _
W e |x[.\/’\~b2 — dac fe |x| /4ac — b*
dx \,.-"'axz +bx+ec b dx
1.135 T Bias e
x2 V-’ax" + bx + ¢ cx 2c x\;’a:rc2 + bx+c



1.13.6

1.13.7

1.13.8

1.13.9

1.13.10
1.13.11
1.13.12
1.13.13
1.13.14

1.13.15

1.13.16
1.13.17

1.13.18
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e (2ax + b)Jax* + bx + ¢ dac — b* dx
Jaxt + bx + cdx = - e
4a 8a Jaxt +bx + ¢

(ax? + bx + ¢©)**  B2ax + b)
3a 8a?

J‘x V-”raxz + bx + cdx = \,f".r:x2 + bhx + ¢

b(dac — b?) dx
16a*

L

Ny e UL kL P PPty (N pre vl
x?  /ax? X+ cdx=——(ax* + bx + ¢+ — fax bx + cdx
) . 244 164> ¥
JE—
*Jax® + bx + ¢ AT dx dx
—dx = N/ ax” +bx+c+ - — —————
J X Jaxt +bx+e¢ xy/ax? + bx + ¢
[ Jax* +bx +c Jax? + bx + ¢ dx b dx
N —dx=- ta | ——+- -
J X X sox +ibxde 2 xy/ax*+bx+c¢
3 dx 2(2ax + b)

J (ax? + bx + ¢)*? (dac — !)2)\,,-""}:‘!):2 + bx = ¢

~

xdx - 2bx + 2¢)

2 A2 R
Jlax® +bx + " (p2 — 4ac) Jax? + bx + ¢

§ x? dx B (2b* — 4ac)x + 2be 1 J' dx
J(ax? + bx + F**  gidac — p?) Jax +bxte 4

Jax? +bx +c

I dx 1 I dx b dx
I B T — T . o 2 32
J x(ax® + bx + ¢) cax® +bx+e ClxJax +bx+ec 2¢ ] (ax® + bx + ¢)

[ dx a%x® + 2bx 4 ¢ " b* — 2ac dx
J 23 an? + bz & 0P ¢2x Jax® + bx + ¢ 2* (ax? + bx + ¢)?

3b dx

2 T e e — |
2¢% ) xJax? + bx + ¢

3 2ax + b)(ax* + bx+o)"* 12 (2n+ 1)(dac — b? .
(ax?+bx + )"t V2dx = ( 1 ) + ( X ) (ax?+ bx + )" 12 dx
. dan+1) 8an+ 1)
i ‘_2 + bx + ¢ n+3/2
x(ax® + bx + )" V2dx = (ax 2 —— | (ax?® + bx + ¢)"t 2 dx
J aiZn + 3) 2a
" dx 2(2ax + bh)

Jlax? + bx + ¢y'*'? (20— 1)(dac — bY)(ax® + bx + ¢y~ 172

8aln — 1) dx
(2n — 1)(dac — b2) | (ax? + bx + ¢)" ™12
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1.13.19 J.

dx

xlax? + bx + oyt

1
(2n — De(ax? + bx + ¢t~ 12

J

dx
x(ax? + bx + )" V2

1

C

+

dx
(axl + b.\f + c)n+1."2

2¢

.|

Para férmulas que contienen x* — @*, reemplace a por —a.

— f dx 1 l (x + a)? 1 l_123c—~a
14, ——— =——]n — g
Jx+ad® 64 x2-ax+a* 2 VE a3
" xdx I x?—ax+ d? 1 2x —a
1.14.2 e = [y 5 = tg ™! —
Jx?+a’ 6a (x + a) a3 “\f’;?’
f x?dx 1 L
1.14.3 ! m=gln(x + a’)
i [ L=
S J x(x* + a) T3 O\ +
i \ dx 1 1 x? —ax + a* | . ([ 2x—a
14, —_—= - — —
J X%x® + a®) a’x  6a* (x + a)? q* \/’3 : a3
e " dx x N 1 | (x + a)? 2 [ 2=
14, = =i =
Jx*+a)P 3P +a?) 9% xP-ax+a® 35 /3 5 a\/3
o " xdx x* . 1 l x?—ax+a? 1 t"‘2x—a
S = n
J P +a*? 3ad(x*+a%)  18q4* (x + a)? 34t \/E g av,.fg
e | 1
o J 02 4 g% 3(x3 + ad)
e [ oL E
o J ¥ 0P T 3a3(x + 4% 3a8 o P
TR (. ot P vease 142
T D o a®x  3a%(x*+ad) 3a® | x*+4° [Véase 14.2]
AR f 2Mdx XY v [ X 2z
o Jix¥+a =2 i b
$bii i dx B — 1 | dx
S 1 4] -1 @t ) 20 )
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dx 1 2 Fax 2 + uf 1 X5l 2 X2
1.15.1 J = - r,ln( — )— [lg“(]——i)_tgml([-{-_\/_)}
x*+at 43 2\ —axS2+aY) 280 )2 a a

1.15.2 - . t 52
o _x“+a"‘_2aI L
"~ xdx 1 x? —ax\;‘5+a2 1 - x\/i - x\/i
1.15.3 e rln( ; = 2)— /_|:[g l(]——*)-tg 1(1+ >:|
JxTTa 4a./2 x*+ax /2 +a 2a./2 a a
[ xPdx 1
1.15.4 ——= In (4%

Jxt+a* 4

1.15.5 - ! | <
. . — =il
J x(x*+a*) 4a* \x*+a*

" d 1 1 x2— 2+ 42 1 2 x /2
1.15.6 T?:_T= —— _ln({ Ry )+ [tg_i(l—i)—tgl(l+i)j|
J xA(x"+a%) a’x 4g°./2 x"+ax\/§+a2 Zas\/ﬁ a a

iiEa i dx B 1 1 - %2
o J *(x* +a*) 2a*x?  2a° & a?
Sk [ dx 1 (X 1 =t
o _‘x“-—a“ﬁ4a3n x+a 2a*‘g a

[ xdx 1 x2 — a*
1.15.9 — =— In(=

44540 x2dx _"]] x—a +il_’x
o x“—a“ﬂ_4an x+a 2a & a
M x3dx I
11611 | = In(x* - o)
1642 | —= LI (s
.15. ————=—1n
J x(x* —a*  4a* Sy
_ [} dx 1+1l x—a_'_ll X
15. ———=—+—1n - -
Jx¥x*—a*) d*x 4a° \x+a) 22° B
fiBad 1 b g et
T ¥t —at) 2atx® 4d° gl Fmpe
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dx 1 x"
1.16.1 —_——=—n
x(x"+a na" x"+a"
x" " ldx 1
1.16.2 =-In(x" + a")
x"+ad" n
[ a™dx XM dx X" "dx
1.16.3 = = @ |
J (XJ! + a!‘l)f (.tn + aﬂ]’ (xﬂ + aﬂ)’
r dx 1 dx 1 dx
1.16.4 —_—— = | —
X’"(.‘C" o an)r an xM(xn + a.a)r 1 an xm ﬂ(xll ¥ an)r
t1es | L (\ﬁx” +a" - v’?)
.16. = n —
Jxgx+a* n \//;:' R V*"‘a"
! dx 1 R
1.16.6 AP S In(
J x(x"—d")  na" 5o
Cx" "l dx
1.16.7 - === ln{x" — ")
=5 h
[ xMdx ol dx it b
1.16.8 =
J (xn . an)r (‘C o an]r {xn e ﬂn)r 1
" dx dx 1 dx
1.16.9 — A TR IS,
XMl a")’ a | e — an  d" ) x"x" - ahy!

dx 2 a’
1.16.10 = —cos~ ! [—
X fo" —d" nyad" x"
[ xr~1d 1 m 2k — l)pn x+acos[(2k — Dn/2m
AN | B Joi ol
2 EE matmr 2m asen [(2k — 1)m/2m]

2ma m m

1 2 2k ~ 1)pr 2%k — )n
- 2m—p Z cos {2—”, In (xz + Zaxcns(—z—) + az)
k=1

donde 0 < p < 2m.

[ xP=ligx 1 st kpn fem
1.16.12 J = ¥ cos~£~ln(_~c2 -2axcos+a2)
m

X g Dppdsrp L m
1 i’ kpn X — acos(km/m)
- sen — t ———
ma*mr m 8 asen (kr/m)

1
— W {In(x —a)+ (- 1)YIn(x + a)}

donde 0 < p < 2m.
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1.16.13 J xPHdx (-1 s ka?r] s _1(x + acos [2kn/2m + 1)])

= sen
XML 4o g2mt o (o 4 [)g2mortd Pl 2m + asen [2kn/(2m + 1)]

(—1yp? m 2kpn 2kn
08 In{ x* + 2a +q?
m + Dt 77 kgl cos vl B B [t

" (=1 '"In(x + a)
(2"1 + 1)u2m—p+1

donde 0 < p<2m + 1.

xP~Ldx -2 s 2kpn x — acos [2kn/(2m + 1)]
1.16.14 = tg ! .
-[XZnt+l — giml (2??]' - I)GZm—p+; izl sen i 1 £ ( asen [2.‘(1’[,—"‘_2??’! + 1}] )

1 2kpx 2kr
= In (xz ~ 2axcos - az)

m
cos
(2m + 1)a2m e ! ,E:, 2m + 1 2m + 1

In(x — a)
2m + g™ 21

donde 0 < p < 2m + 1.
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”

COs ax

1.17.1 senaxdx = —
a

senax X COosax

1.17.2 xsenaxdx = il
- da

[ 2x 2 x?
1.17.3 x?senaxdx = — senax + (—; — —)cosax
a a’ a

ot

~

3x2 6 6x  x?
1.17.4 x?senaxdx = ( )scn ax + (— - —) COs ax
a

PR a*

" sen ax (ax)* (ax)®
1.12.5 dx = ax — =

) x 3.31 5.5

( sen ax  senax cos ax
1.17.6 B ek +a dx  [Véase 1.18.5].

if X

[ dx 1 1 ax
1.17.7 = —In(cscax — cotax) = - Intg —

senax d a 2

M xdx 1 ax)®  ax)* 2271 — 1)B (ax)*"*?
1.17.8 = ax+(~—}—+u+---+2( )Blax) +

Jsenax a 18 1800 (2n + 1)!

X  sen2ax
1.17.9 senaxdx = — —
; 2 4a
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[ x?  xsen2ax cos2ax
1.17.10 xsen?axdx = — — - 3
4 4a 8a

™~

g cosax  cos®ax
1.17.11 sen” axdx = — -

J a 3a

i 3x sen2ax sendax
1.17.12 | sen*axdx = — - gt

J 8 4a 32a

" dx 1
1.17.13 s— = ——gotdx

J sen’ax a

I‘ o -
1.17.14 a5 pl ki + ! - ax
o J sen®ax JasenPax 2a F 2

sen(p — g)x sen(p + g)x

1.17.15 sen px sen gx dx = [Si p= +yg, véase 1.17.9].

J 2p — 9 2Ap +q)
[ dx 1 T oax
11716 | ———=-tg|-+—
J1—senax a 4 2
1.19.17 [ xdx SEe T e +2l T ax
A T senax e Ba" 2) 2 4 2
1.17.18 " dx 1 (m ax
A2 —— = ——tg|- =
J 1+ senax a\a 72

~

xdx X n o ax 2 T oax
1.17.19 i e e +~—2|nsen -4 —
J 1 +senax a 4 2 a 4 2

1 3 dx 1 . n+ax 2 I n+ax
A% — m gl ] = @ o
Ja —senax)®? 2a 5 4 2 6ba % 4 2

[ dx 1 T oax 1 T ax
11721 | —2 (P (2
J (1 + senax)? 2a \4 2 ba 4 2

2 gl ptgsax + g
g
dx a/p?— g? ‘n? — g?
1.17.22 J—-——= M \fP ¢
p + gsenax 1 Plgzax+q—\,f‘q2—p2
> In : —
ay/a® —p* \ptgaax +q+¢* —p’

Sip= t+q, véase 1.17.16 y 1.17.18.

dx qCos ax 4 P dx
p + gsenax

1:17.23 =
,[(P +gsenax)’?  a(p® —¢¥)(p + gsenax) p* —¢*

Sip= +gq, véase 1.17.20 y 1.17.21.
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1.17.26

1.17.26

1.17.27

1.17.28

1.17.29

1.17.30
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J‘ dx I _ /PPt qttgax

p* + g*sen® ax ap/ PP g 4
| _y VPP —gitgax
e tg W LI N S
J dx ap./p* —¢* P
p* — g*sen? ax 1 ; (,qu — p*tgax + p)
— e
7 ,
2ap/q* — p*  \\/q* — p*tgax—p
" x"cosax  mx™ ‘senax m(m — 1) B
xTsenaxdx = — + = - g x" " %senaxdx
i a a a
" sen ax sen ax a COs ax
x = — il —dx  [Véase 1.18.30].
J ¥ n— 1)x" H=1_1 o
\ sen” ‘axcosax n— 1 -
sen"axdx = — + sen" "2 ax dx
J an n
" dx B — oS ax +n—2 dx
Jsen"ax a(m — I)sen” 'ax n—1 Jsen” Zax
( xdx — XCOSax 1 N n—2 xdx
Jsen"ax  a(n — Dsen" 'ax a*n— 1)(n — sen" Zax n—1 ) sen" 2ax
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1.18.1

1.18.2

1.18.3

1.18.4

1.185

1.18.6

1.18.7

™

sen ax
cosaxdx =
4 a
a COSAX X SEnax
xcosaxdx =

a® a

* 5 2x ¥ 2
x“cosaxdx = cosax + [—— sen ax
a

2 3
J a a
r . 3x2 6 X3 6x
x*cosaxdx = —-— — Jesax + — — |senax
J a a a o«
[ cos ax (ax)*  (ax)* (ax)®
dx=1Inx — + -

2.21 4.41 6.6

7 dx= = dx [Véase 1.17.5].

" cos ax COS ax sen ax
- a
X X

M dx 1 1 T oax
=—In(secax + tgax) = - Intg| - + —
Jcosax a a 4 2
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M xdx 1 ((ax)*  (ax)*  Slax)® E (ax)*"*?
1.18.8 =— iy i e i,
Jcosax a* | 2 8 144 (2n + 2)(2n)!
" X sen2ax
1.18.9 cos?axdx =—+
J 2 4a
" x*  xsen2ax cos2ax

1.18.10 xcos?axdx = — +
xcos® axdx =~ o =2

m

. senax  sen” ax
1.18.11 costaxdx =

J a Ja
ARG " _ 3x i sen 2ax i sen dax
18. o8t axdx = —
J T T T 324
[ dx tg ax
1.18.13 =
J cos®ax a
AAEAR t dx sen ax 1 . n s ax
18. - +—Intg( - +—
_Jcos*ax 2acostax 2a R VIR
i sen(a — p)x sen(a + p)x '
1.18.15 cosaxcospxdx = + [Si a = +p, véase 1.18.9].
1l 2(a — p) Aa + p)
(" dx | ax
1.18.16 —_—= - —cot —
J I — cosax a
" xdx b ax 2 ax
1.18.17 —_—= ——¢ot — + —Insen —
J 1 — cosax a 2 at 2
1.18.18 i e -
.18. —_ = —tg—
J 1 +cosax a 8 2
§48.48 " xdx X ax 4 2 ; ax
.18. ——=—tg— + — Incos —
J L +cosax a £ T2 2
p— " dx 1 : ax 1 3 ax
.18. — = — —¢ot — — — cot® —
J (1 = cos ax)? 2a ‘ 2 6a ¢ 2
[ dx I ax I ax
11821 | ———=—tg—+—tg®—

J (I +cosax)*  2a 2 6a 2

= tg™! V""'(p —q)/(p+q)tg % ax

[ dx i — -
1.18.22 _JaNvpP 4 1 o [Sip=+gq, véanse 1.18.16 y 1.18.18].
J p+qcosax 1 . (Ig;ux +/(a+pilg— p))
a./qg—p* tgzax — /(g +p)g—p)

dx gsenax P dx ,
1.18.23 = ~ o— [Sip= +g¢, véanse 1.18.19 y 1.18.20].
(p+qcosax)®  alg®—p’)(p+qcosax) ¢*—p* | p+qcosax



1.18.24

1.18.25

1.18.26

1.18.27

1.18.28

1.18.29

1.18.30
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J’ dx 1 - ptgax
= ——— & s
p*+qPcostax g NG N Y
1 _, Dptgax
e e—
J dx _)ar/p*—4q NI
p* — ¢*cos® ax | ; (p tgax — /q* — pz)
n
e
2apfq* — p*  \ptgax + /¢ — p*
f "senax  mx™ ! m(m — 1
x"cosaxdx = ———=ogHy ~ —2———) J-x""“2 cos ax dx
J el 4] d
" cosax cOs ax a sen ax
dx = — ——dx  [Véase 1.17.27].
J x (n—I)x n—1] x"
( senaxcos" ‘ax an—1
cos"axdx = — cos" 2axdx
J an n

[ dx sen ax n—2 dx
= +
Jcostax a(m— l)cos" tax n—1 ) cos" 2ax

= - z

" xdx X sen ax 1 n—2 xdx
1 cos” % ax

ax a*n— 1)(n—2)cos" 2ax n—1

J cos"ax a(n — 1)cos"”

273

1.19.2

1.19.3

1.19.4

1.195

1.19.6

1.19.7

1.19.8

i sen? ax
senaxcosaxdx = ——

J 2a

i cos(p — q)x cos(p+ q)x
sen pxcosgxdx = — =

J Ap—q 2Ap+q)

[ sen"*!ax )
sen"axcosaxdx = ——— [Sin= -1, véase 1.21.1].

J (n+ Da

[ cos""tax _
cos"axsenaxdx = — ———— [Sin= —1, véase 1.20.1].

J (n+1)

4 5 5 x sendax
sen”axcos‘axdx = — — ——

iy 8 32a

[ dx
— = — Intgax

J senaxcosax a

" dx 1 T ax 1
————=-Intg|-+— ) - ———

J sen“axcosax a 4 2 asenax

i dx 1 ax 1
— I —
senaxcos ax a 2  acosax

o



274

[ dx 2cot 2ax
1.19.9 2 o =
J SenT ax cos” ax a
" sen? ax senax | ax n
1.19.10 X = - H=intg| ==t
J cosax a a 2 4
" cos? ax cosax 1 ax
1.19.1 x = +-Intg —
J senax a a 2
i dx 1 1
1.19.12 = F +—Intg
J cosax(1l + senax) 2a(l + senax) 2a
[ dx 1 |
1.19.13 =+ + —Intg
J senax(l + cosax) 2a(1 + cosax) 2a
i dx 1 ax w
1.19.14 = —Intg(— + -
Jsenax +cosax g /2 2 78
~ :
sen ax dx X 1
1.19.15 ——————— = - F — In(senax + cosax)
Jsenax + cosax 2 2a
cosaxdx x 1
11916 | ————— = + — + — In(senax + cosax)
J senax + cosax 2 2a
" senaxdx 1
1.19.17 ——— = — — In(p + gcosax)
J pt+ gcosax aq
" cosaxdx 1
1.19.18 ———=—In(p + gsenax)
J Pt gsenax aq
" senaxdx |
1.19.19 — = —
J(p+gcosax)” aqln — 1)(p + gcosax)"”
cos ax dx =2
1.19.20 = :
J (p+gsenax)” agn — 1)(p + gsenax)"
r dx ax + tg
1.19.21 - - Intg| ——
J psenax + gcosax a\/p2+q3 2
2 R
——— g
M d.‘( Pl —ivgmd = e
1.19.22 = S A
J psenax + gcosax +r 1

FORMULAS Y TABLAS DE MATEMATICA APLICADA

(ax 7:)
—— *. —
2 4

ax

2

. (q.-fp))

i(p +ir— q}tg(ax.-"zl)
V;-'r?. s p'.! iz ql

PP+ @ =+ (r = g)tg(ax/2)

a\/p2 + g% —r?

Si r = q, véase 1.19.23. Si r? = p? + g2, véase 1.19.24.

1.19.23 J
1.19.24 J

dx

psenax + ¢(1 + cosax) -

=—1In
ap

+ptg =
aTpey

dx 1

P

senax + gcosax + /p? + ¢*

a/p*+ ¢

I (p
p+r+q

o

r’ 4 (r — g)tg(ax/2)

m_ax+1g! (q,-"'p))
F o T8 AP

4 2
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dx 1 ptgax
1.19.25 e T gt ——
pisen?ax + gicostax  apg q
dx 1 ptgax — g
1.19.26 e T In
pesen®ax — g-cos“ax  2apq ptgax + ¢
y m=1 ettt 1
sen axcos" lax _m— 1
= + sen™ " * axcos"ax dx
alm + n) m -+ n
1.19.27 sen™axcos" axdx =
sen”"laxcos" 'ax n -1 .
+ sen™ax cos" " fax dx
alm + n) m+n
[ sen™ lax m—1 [ sen™ ?ax
. - —{%
aln — Ncos" " lax n—1 cos” “ax
sen™ ax sen™ ' ! ax m-—n-+2 sen™ax
11928 | = dx = S =k
cos" ax aln — 1)cos" " ax n— 1 cos" “ax
—sen™ "' ax m—1 [ sen™ ?ax
: dx
\alm — njcos" ‘ax m—n cos” ax
( cos™ ax m-1 [ cos™ *ax
a=—1 St n—2 dx
aln— 1)sen" "ax n—1 sen” “ax
cos™ax —eos™"dgx m—n+2 cos™ ax
11929 | ——dx = —— - ——dx
sen” ax aln — 1)sen"” ' ax =1 sen”” “ax
cos™ tax m—1 (cos™ ?ax
X
\a(m — n)sen" " tax m—n J sen" ax
| m+n-—2 dx
+
A% a(n — 1)sen™ 'axcos" 'ax n—1 sen™axcos" 2 ax
11930 [————=
sen™ax cos" ax — ot I
+
alm — Tysen™ 'axcos" ! ax m 1 sen™ % axcos"ax

. _
1
1.20.1 tgaxdx = — — Incosax = — Insecax
J a a
i tgax
1.20.2 | tg?axdx = iz X
. tg?ax 1
1.20.3 |tglaxdx = + — Incos ax
J a a
s t nt+1 ax

1.20.4 tg" axsec axdx =

(n+ la
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1.20.5

1.20.6

1.20.7

1.20.8

1.20.9

1.20.10

1.20.11

1211

1.21.2

1.21.3

1.21.4

1.215

1.21.6

1.21.7

1.21.8

1.21.9

FORMULAS Y TABLAS DE MATEMATICA APLICADA

[ sec” ax 1
dx = - Intgax
J tgax a
fdx 1
—— = - Insenax
Jtgax a
i : 1 axj ax5 Zaxj 22»22»_13 ) 2n+1
Y, L (. ... Y (2°" ~ DB,y
" 1gax (ax)*  2(ax)’ 227227 — 1)B (ax)*"~"
dx =ax +
J X 9 75 (2n — 1)(2n)!
i 2 xtgax 1 2
xtgtaxdx = + = Incosax — —
J a a 2
» dx B px 5 q l "
Jp+aqtgax p*+ @ ap? + ¢ n(gsenax + pcosax)
[ tg" 'ax
tg’axdx = ——— — | tg" " 2axdx
v (" e l)ﬂ

zﬂnB”(axJ2n+1 }

1
cotaxdx = — Insenax
J a
i B cot ax
cot*axdx = — ~2%
. a
3 5 cot’ax 1
cot* axdx = — — —Insenax
J 2a a
( cot"" Lax
cot"axcsclaxdy = — ————
J (n+ 1)a
(" cse? ax 1
dx = ——Incotax
J cotax a
" dx 1
= — - Incosax
J cotax a
i | (ax)®  (ax)®
xcotaxdx = — qax — - —
J a 9 225 (2n + 1)!
[ cot ax ; 1 ax (ax)® 2% (ax)*" !
N vt e s e e e ———
J x ax 3 135 (2n — 1)(2n)!
i ) xcotax 1 X
xcot‘axdx= — ——+ = Insenax — —
a a 2

)
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1.21.10 & it | 2 )
21, = - n(gsena cos ax
p+gqcotax p*+qg* alp® + ¢?) (q el
cot" !ax
1.21.11 cot®axdx = — —— — | cot" % axdx
(n— Da

1 1 ax
1.22:1 secaxdx = — In(secax + tgax) = - Intg| — + —
J a a 2 4
[ tg ax
1.22.2 sec? axdx = =
J a
\ secaxtgax |1 S
1.22.3 sec’ axdx = ———— + — In(secax + tgax)
J 2a 2a
4 sec” ax
1.22.4 sec"axtgaxdx = ——
J na
" dx sen ax
1.225 =
J secax a
i 1 ((ax)* (ax)* 5(ax)® E (ax)?"t2
1.226 xsecaxdx = — (ax) +( ) + {ax) —i—*)—
| a | 2 8 144 2n + 2)(2n)!
(seca: ax)*  S(ax)*  61(ax)® E (ax)*"
1.22.7 atdx =lnx +{ ) + {ax) (ax) + .. ﬂ
]« 4 96 4320 2n(2n)!
" ¥ 1
1.22.8 xsec? axdx =— tgax + — Incos ax
a a
[ dx X p dx
1.229 —_—_— |
Jagtpsecax g g | p+ gcosax
i sec” Zaxtgax n-—2
1.22.10 sec"ax dx = - sec" ™ 2axdx
g a(n — 1) n—1

ax

1 1
1.23.1 cscaxdx = — In(cscax — cotax) = - Intg —
a a 2

cotax
1.23.2 csctaxdx = —

a
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1.23.3

1.23.4

1.235

1.23.6

1.23.7

1.23.8

1.23.9

1.23.10

FORMULAS Y TABLAS DE MATEMATICA APLICADA

~

5 cscax cot ax 1 ax
csctaxdx = ——— + — Intg —
2a 2a
[\
* csc ax

csctaxcotaxdx = —
na

" dx _ cosax
J cscax a
i d 1 . (ax)*  T(ax)® . % 2(2% 1 — I}B,,(ax)z"” N
| T  R R TR TT) (2n + 1)!
"cscaxd 1 ax T(ax)? 2(2*" ! — 1)B,(ax)*" ! .
J x o ax 6 1080 (2n — 1)(2n)!
0 xcotax 1
xosc? axdx = — ——— + — Insenax
a a

dx

[ dx X p
—— =——= | ———  [Véase 1.17.22].
Jg+pescax g q ) p+gsenax

j cse” axdx

~

n—2

ol |

cse”" " ? axcot ax
aln = 1)

cs¢axdx = —

1.24.1

1.242

1.243

1.24.4

1.245

1.24.6

1.24.7

1.24.8

X X ;
sen~! —dx = xsen™! — + fa? — x?

J a a

§ Ly X ot EN. S0P =
xsen~ ! —dx=(—— —|sen

) " a 2 4 4

[ X % x (¥4 20%) . fat —x?
xisen '—dx=—sen ! — >

J a 3 d 9

"sen~! (x_x'a)d x  (xja)® 1-3(x/a)®* 1-3-5(x/a)
ol .

) X a 2-3-3 2.4-5-5 2-4.6-7-7

" sen ‘(.\c,.-"a)dx __sen” (x/a) 1 (e +Ja* = x?

J x? X a %

a

m

=358 g B f2_ 2
cos” ' —dx =xcos T —— Ja’ —x
a a

™

- xd %2 ak oy X4
®gosT—dx = [=———Jcos = ——
a 2 4 a 4

M x 2 X 2
(sen"l —) dx = x(scn" —) - 2x+ 2. /0" — x¥sen™?
a

X

a



1.24.9

1.24.10

1.24.11

1.24.12

1.24.13

1.24.14

1.24.15

1.24.16

1.24.17

1.24.18

1.24.19

1.24.20

1.24.21

1.24.22

1.24.23

TABLA DE INTEGRALES INDEFINIDAS

. i 3 2 2 [T _ o2
X X x Ix*+ 2a%) g —x
#PEE™ = = x
3 a 3 a 9
cos ™! (x/a) n sen” ! (x/a)
—————dx == lnx — |———adx [Véase 1.244].
% 2 5 :
" cos™ ! (x/a) cos”'(x/a) 1 @t fat = x*
—de = - —t - ]n =
3 X X a %

i x\? N2 A X
oos L) dx = xlwog“t = | =B = Vo~ noy L=
a a a

x X a
tg”' —dx=xtg" ' - — = In(x? + a?)
a a 2

xtg 'dx=3(x*+ai)tg ' - — %
i a a 2
& x : % axr

Tyl = -1 3 i o2

et —dx=—1 ———t—In{x* + a%)

JERB T TEE LT e T
v/ /13 15 7

tg” ' (x/a) x  (x/a)’  (x/a)” (x/a)
J X a 3? 5% 72

tg” " (x/a) i, x 1 x*+a?

2 =-_tg ~—>~ln 2

J X % a 2a %
i X

cot™! —dx = xcot™! =+ = In(x? + a?)
J a
il X ax

xcot ! =dx =3 (x*+ a¥)cot 1 =+ —
J a u 2
" X x> X %2 s

x*cot™! —dx=—cot™!' —+~———In(x2+a?)
J a 3 a
[ cot ™' (x/a) n tg '(x/a)

dx = > Inx — | —dx [Véase 1.24.16].

i X X

[ cot™ ! (x/a) cot Y(x/a) 1 x% + a?
—— ik = - —— "t —n—
] X X 2a X
X : X
xsee, ¥ =—glnfx + %% —af) O<sec ! —<—
X a a 2
-I‘sec L—dx =
a x ‘ ¢4 X
xsec ' —+aln(x + /x2 - a?) —<see ' —-<nw
a v 2 a

279
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1.24.24

1.24.25

1.24.26

1.24.27

1.24.28

1.24.29

1.24.30

1.24.31

1.24.32

1.24.33

FORMULAS Y TABLAS DE MATEMATICA APLICADA

2 d2 2
X ayxt-u X n
— gl - ———— 0O<sec™t —w=
¥ 2 a 2 a 2
xsec” ' —dx =
a %% X B )%t ~al T . X
— 8¢t =+ —<sec ! —<n
2 a 2 2 a
3 . 2 2 3
s x ax/x*—-a* a PR—
— e o —— —— In{x +i /x> — a?)
" 3 a 6 6
xZsec ! —dx = P
a ¥ L x e -g L E—
—geeTs —F +— In(x + /x* — a?)
a 6 6
sec !(x/a) n a (aix)*  1-3a/x)®  1-3-5(a/x)’
————dy==lx +—+ + + +
X 2 x 2:3.3 2.4.5.5 2:4-6-7-7
T oz _ 2
sec '(x/a) foet = X =
- g 0D<sec ! —<—
sec '(x/a) X ax a 2
————dy= _
X sec” ' (xfa)  /x? - d? T oy B
~ - —<sec ! —<n1
X ax 2 a
=g & LR e al =g B
xcse™ ! —+aln(x + (/x° — a) O gse ¥ ==
X u a 2
csc ! —dx =
XS0 =— = glnlx %t — @) — =GR = <£I0
a 2 a
X2 . da/ Xt —ia o B
—= IGBE " = Dl gep ™ gl
x 2 a 2 @& 2
xese ! —dx = ;
a %2 X aJx*—at n X
-1 N 1
— BT = —— —=Zee T —<£0
a 2 2 a
X x oaxxt—a* a
— gs¢ ! Y o= IR g5 ="
" x 3 a 6
J xEose b= P
a ¥k axgln-at u
g R Seennn B e e Tyl i)
3 a 6 6
Fese™ ! (x/a) a (a/x)* 1-3a/x)* 1-3-5a/x)’
——dx=— -+ - + o
X x 2-3.3 2.4.5.5 2.4.6-7-7
ese” njd) it —-a g ¥ E
= s O<ecse ! —<—
csc” ! (x/a) X ax a2
———dx= ;
X osc” Mxfa) J/x*-a? n -
= e R T
X ax 2 a
& XM i % 1 AL
x"sen™! —dx = sen” ' — — . dx
a m+ 1 a m+1 | /42 -2
» ;

%
0<sec !t —

2 -1
- < sec
2

X
0<csc !

— = < C80C

yd

i

v

%
- <0
a
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I ¥ xm+l X I __.\.m+]
12434 | x"cos ! —dx = cos ! — ———dx

J a m+ 1 ¢ m+1] Jg? - x

[ % o a i
12435 | x"tg ! -dx = g b= = ~dx

J a m+ 1 a m+1 | x"+a°

! L R " - a y
1.24.36 x"cot™! —dx = cot™! — + - 5 dx

a m+ 1 a m+1|x"+a

[ x™*'sec™ ! (x/a) a f x™dx P -
= <sec! —<—
X m+ 1 m+1 | /2 g2 a 2
1.24.37 x"sec™ ! —dx = N - R N
a x"*1sec™ (x/a) a x™dx n i
=+ m—— = BEC —=
m+ 1 m+ 1 x2 — a2 2 a
LV
rxm+ 1 CSC_] (x:.'a) a 'l x™M dx 8 = X T
; + <ose™! —<-
X m+ 1 m+1 ] J X - @ a 2
1.2438 | x™csc ! —dx =
a x"*lese ™ (x/a) a [ x™dx i
— ———— — = 680 - —Z [
L m+ 1 m+l_}\:;x2_..a2 2 a

(* 8""

1.25.1 e dx =—

J a
¢ ' eax l
1.25.2 xe™dx=—{ x— =
J a a

f eax 2.'\'. 2
1.25.3 xzeuxdx = —_— .\'2 _— =

J a a a
[ X" n
1.25.4 | x"e™dx = —— | x" e dx
3 a a
e nx"" ' nn - a2 (— 1)n! . .
= X" — - 5 S si n = entero positivo.
a a a a

+
1.1 2.2 3.3
e —e'* a e
1.25.6 dx = = — dx
x" (n— 1)x" n—1 ] x"

dx X 1
1257 | ——==-——In(p + ge*
p+ ge p ap

e ax  (ax)*  (ax)®
1265 |—dx=Inx+ + +
%

dx X 1 1
1.258 '\—mm— + B
.[ Grae? 7 apptgen a0



282  FORMULAS Y TABLAS DE MATEMATICA APLICADA

l =1 p ax
== = ¢
dx _Jay/pg q

1.25.9 J‘—Ex—:; JR—
pe=qem 1 (e“ - = q;p)

— =
2a./ —pq a4 L =gfp
i e™(asenbx — bcos bx)
1.25.10 e“*senbxdx = = .
J ac+ b
& e™acos bx + bsen bx)
1.25.11 e cosbxdx =
J a’+ b?
p— [ il 5 xe*(asenbx — bcoshx)  ¢**{(a* — b*)senbx — 2abcos bx!
.25. ‘ xe™senbxdx = Y @ + b2
" xe*(acosbx + hsenbx)  ¢**{(a® — b?)cos hx — 2ahsen bx}
1.25.13 xe"™cosbxdx = - =
J g* b (a* + b2)?
( e¥lnx 1. e
1.25.14 e*lnxdx = —i= N —hx
J a a X
R | P entlinls = T R ns, i e o T 7 L 2pxd
.25. *sen"bxdx = —————— (asen bx — nbcos h> ———— | &*sen" “bxd.
.( n"bxdx R T (asen bx — nbcos bx) 2+ b2 e**sen xdx
12548 | emoompnis = ot OX e ton o Bl (PR
.25. ) e”cos"oxdx = 2+ nibt (acosbx + nbsenbx £ & o e cos xdx

f*

1.26.1 Inxdx =xInx — x

™ 2

1.26.2 xlnxdx = iz- (lnx — %)

‘ r xm+ 1
1.26.3 X"Inxdx = e (lnx ~- ) [Sim= —1, véase 1.26.4].
I

) m+ 1
(1n x 1
1.26.4 —dx=-1In%x
J % 2
n x Inx 1
1.26.5 S e
x X X

1.26.6 |In?xdx =xIn*x — 2xlnx + 2x

-

[Sin= —1, véase 1.26.8].

fIn"xdx In""'x

X n+1

1.26.7




1.26.8

1.26.9

1.26.10

1.26.11

1.26.12

1.26.13

1.26.14

1.26.15

m

dx

J xlnx

= In(ln x)

™

s In(lnx) +Inx +
In x

* \m

x"™dx
Inx

*

xmi‘l]nnx

In

=In(lnx)+(m+ Inx +
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2%

In? x
+—+

2.2t 3.31

(m + 1)21n2x+(m+ 1)%1n3 x
2-2! 3.3

In"xdx =xIn"x — n fln"l,vdx

n

X"In"xdx =
m+ 1

™

-~

In(x* + a*)dx = xIn(x?

In(x? — a®)dx = xIn(x?

x»r+1 ln(xz i aZ)

2P In" Lxdx [Sim= —1, véasc 1.26.7].
m+1

x
+a*) —2x+ 2atg ! -
a

X a
—az]—2x+aln( )
xX—d '

.m+2

2 p -

x"In(x? + a?)dx =

m+ 1 m+ 1

J

x*+a?

[ chax
1.271 shaxdx =
i xchax shax
1.27.2 xshaxdx = = =z
" - xr 2 X
1.27.3 x*shaxdx = (—+—3)chax"—2—shax
J a a a
(shax (ax)® (ax)’
1.27.4 | 7% dx = ax + 33 ﬁ
" sha sh ax *h a:
1215 | mdx= ———+a f" D dx  [Véase 1.28.4).
J o x X X
1 ax
1.27.6 =-Inth —
shax «a 2
555 xdx 1 (ax)’ . T(ax)® N 2~ 1P@2* —1)B (ax)***! " }
D T shax @)™ 18 1800 (2n + 1)!
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1.27.8

1.27.9

1.27.10

1.27.9

FORMULAS Y TABLAS DE MATEMATICA APLICADA

~

~

~

W/

Ll

ol

shaxchax x
shlaxdx=—— " _ =
2a )
xsh2ax ch2ax x?
X Shz ax d.\' E— = sy S
4!2 8“2 4
dx cothax
shZax a
sh(a + p)x sh(a — p)
shaxsh pxdx = ( p) B ( p)x

2(a + p) 2a —p)

Para a = +p, véase 1.27.8.

1.27.12

1.27.13

1.27.14

1.27.15

1.27.16

m

~

~

™

™

x"chax m
x"shaxdx = =
a a
sh" ‘axchax n-1
sh”axdx = —
an n
shax —shax a ch ax P
x = .
x" n—Dx"' g1 | e 1N
dx —chax n—2 dx

J sh™ax N aln — 1)sh" 'ax T p=1

xdx —%

chax I

Jsh"_zax

Jx’”" chaxdx [Véase 1.28.12].

Jsh" “2axdx

[Véase 1.28.14].

h=2 xdx

J sh"ax =a{n —sh" lax a*(n—1)(n — 2)sh" 2ax n-— 1

jsh" 2%

1.28.1

1.28.2

1.28.3

1.28.4

1.285

1.28.6

{ shax
chaxdx =
J a
[ xshax chax
xchaxdx = ——
LY a a
- 2xchax (x* 2
x“chaxdx = =k =i <= Islpae
J a a
" ch ax ax)®  (ax)* (ax)°

d.\c=lnx+( }+( ) ax)
] x 2:20 4.4 66!
ch ax chax sh ax

—dx = — +a dx
J X x
" dx 2

z_tg-leax
chax a

[Véase 1.27.4].



1.28.7

1.28.8

1.28.9

1.28.10

1.28.11

1.28.12

1.28.13

1.28.14

1.28.15

1.28.16

TABLA DE INTEGRALES INDEFINIDAS 285

[ xdx 1 ((ax)* (ax)* 5(ax)® (—1VE (axy®"?
=— - + el gy
Jchax  a* ] 2 8 144 2n + 2)(2n)!
i x shaxchax
chlaxdx=—+——
J 2 2a
i x?  xsh2ax ch2ax
xch?axdx =—+ -
J 4 4q 8a?
" dx _thax
J ch?ax a
" sh(a — p)x sh(a + p)x
chaxchpxdx = { P) [ )
J 2(a — p) 2(a + p)
( x"shax m
x"chaxdx = —— | x™ 'shaxdx [Véase 1.27.12].
o
[ ch" taxshax n-—1 B
ch"axdx = ch" 2 axdx
A an n
(chax —chax a shax 2
= = —dx  [Véase 1.27.14].
J %" (n—1)x" n= 1] 2"
f dx B sh ax n—2 dx
J ch"ax a an — )ch" 'ax n—1 Jch" %ax
M xdx xshax 1 +n—2 xdx
J ch”ax - an—1ch” 'ax (= 1)(n~ 2)a*ch" ?ax n—1 Jch" ?ax

1.29.2

1.29.3

1.29.4

1.295

1.29.6

" sh? ax
shaxchaxdx =
a
i chip+ g)x ch(p — g)x
shpxchgxdx = ik °—a
1 2p + q) 2(p — q)
i shdax x
sh? axch?axdx = - =
4 32a 8
" i : Inth
e i |
Jshaxchax a
[ dx _ 2coth2ax
J sh?axch? ax a
*sh? ax shax 1
¢ = ——1g 'shax
chax a
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1.29.7

FORMULAS Y TABLAS DE MATEMATICA APLICADA

J’ ch? ax chax 1 ax

dx = 4o —
shax * a almh 2

1.30.1

1.30.2

1.30.3

1.30.4

1.30.5

1.30.6

1.30.7

1.30.8

Jp+agthax p*—¢* alp®>— 4%

f 1
thaxdx = - Inchax
a
( th ax
th2axdx = x —
d
i 1 th? ax
th®axdx =-Inchax —
a a
r 1 3 5 2 T _ln--izznzln_ B 2nt1
xthaxdx = — Ll ( Boxy™ . ..
a 3 15 105 (2n + 1)!
i x* xthax 1

xth?axdx =— — + — Inchax
2 a?

a

(" th ax (ax)*  2ax)® (— 112722 — 1)B fax)*>* 1
dx = ax — + i
X 9 75 (2n — 1)(2n)!

; dx px

In(gshax + pchax)

; —th"" ! ax
th"axdx = ———— + | th* % axdx
an — 1) i

1.31.1

1.31.2

1313

1314

1.31.5

o

J

~

1
cothaxdx = — Insh ax

a
i coth ax
coth?axdx = x —
a
T 1 coth? ax
coth®axdx =-Inshax - —
a 2a
ol 1 ax.'i axﬁ —1 n—122nB 2mt 1
xcothaxdx = — ax+( ) A +...( ) a(4X) -
a 9 225 2n + 1)!
% x? xcothax 1

xcoth?axdx =— — —— + — Inshax
2 a a



1.31.6
1.31.7

1.31.8
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(" coth ax 1 ax (ax)® (— 1)y'2B (ax)*" !

: it

x ax 3 135 (2n— 1)(2n)

- £ 4 In(pshax + gchax)
= — ni{psnax chax
p+qcothax p* - ¢* alp* - ¢%) 3

F coth" 'ax p’
coth"axdx = — —(“T + | coth" *axdx
aln —

1.32.1

1.32.2

1323

1.32.4

1.325

1.32.6

1.32.7

m

2
sechaxdx = — tg~ ' ™

a

¢ thax
sech? axdx =

a

m~

sechaxthax 1

sech®axdx = ——— + — tg" ' shax
2a 2a
[ 1 ((ax)> (ax)* 5(ax)® —TPE tax)er®
xsechaxdx = — L - ( )+...( FE, o
al 2 8 144 (2n + 2)(2n)
[ xthax 1
xsech? axdx = = — Inchax
a a
" sech a ax)?*  S(ax)* 6l(ax)* —1)"E (ax)*"
: Mx=]nx—( ’+(Y)— (ax)+m( V'E (ax) B
x 4 96 4320 2n(2n)!
& sech" 2axthax n—2
sech” axdx = + sech” 2 axdx
aln — 1) n—1

1.331

1.33.2

1.333

1.33.4

™

1 ax
cschaxdx = —Inth —
a 2

~

3 coth ax
csch®axdx = —
a
i 3 cschaxcothax | ax
csch®axdx = — ——— = — Inth —
2a 2a 2

a

] 1 (ax)® * T(ax)® 2A—1)'2* ! — 1)B(ax)>"*!
=3y9x - et 4
xcschaxdx 5 {ax 3 + T + T
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" xcothax 1
1335 xeschlaxdx = — — + — Inshax
a
" esch ax 1 ax Tax)? 12(2%"~ 1 — DB (ax)*"~!
1.33.6 o e B PORE LU )B,{ax)
) X ax 6 1080 (2n — 1)(2n)!
r —csch” 2axcothax n-—2
1.33.7 csch”axdx = - esch” % ax dx
: an — 1) n—1

X X
1.34.1 Jsh '—dx=xsh™ ! —— /x? + a?
a
x x*  @g? x x\,-""_\'z + g2
1.34.2 xsh™!'—dx={—+—)sh ' - - —Y——
a 2 4 a 4
(x  (x/a)® N 1-3(x/a)® 1-3.5(x/a)’
a 2:3-3 2.4.5.5 2.4-6-77
sh™" (x/ In*(2x/a)  (a/x)* 1-3(a/x)* 1-3-5(a/x)°
1.34.3 (Y'a}dx:< (2x/a)  (a/x)* (a/x)" (ﬂli._i_
x 2 250 LAdad 24660
In*(—2x/a) (a/x)* 1-3(a/x)* 1-3-5a/x)®
\ 2 222 2.4.4.4 24666
I r‘ch"fdx= xch;‘(xf:a} Vf:xl—az, chi‘{x/fl)>0
J a xch™ (x/a) + \/x* — a*, ch '(x/a) <0
1308 | e g Zi(zxz_az.}‘:h;:(xfa)_%x\’f—xzkaz’ b i) > O
i a +(@x - @Jch™H{xfo) +gx /x> =a?, ch ™ (x/a) <0
fch™!(x/a 1 aix* 1-3a/x)* 1-3.5(a/x)®
1.346 —'-——)dx=j_- —lnz{Zx/‘a}+( ) (@/x) (a/x)
x % 203 DBl FodibiBob

+sich™'(x/a) >0, —sich™!(x/a)<O.

~

3 X
1347 | th"' Sdx=xth 12 + Zina? - 1)
a a 2

o

[} x ax
1.34.8 xth"lfdx=—+%{x2—a2)th -
a 2 a

(x/a)® (x/a)®
5 2

(th™ ' (x/a) X
1.349 — i
% a 3

5
s B a
coth™ —dx = xcoth™ ' x + Z In{x* - a*
(4]

1.34.10

x| < a

X>a

% < Tl

-



1.34.11

1.34.12

1.34.13

1.34.14

1.34.15

1.34.16

1.34.17

1.34.18

1.34.19

1.34.20

m

TABLA DE INTEGRALES INDEFINIDAS

i % ax 4.2 5 X
xeoth™* —dx'=—+3x* —a%coth™ —
: a 2 a
" coth™ ' (x/a) a f(a/x)* (a/x)?
—————dx= (o b
) ¥ X 3 5
[ L xsech ™! (x/a) + asen™'(x/a), sech !(x/a) >0
sech™! —dx =
J a xsech™'(x/a) — asen™ ' (x/a), sech™'(x/a) <0
[ X L X XL .
csch ' —dx=xcsch™' —t+ash '— [+six>0, —six<0].
J a a a
i X ekl X | el
x"sh ' —dx = sh™1 - — —dx
) a m+ 1 a m+1] /24
ol X 1 A ‘
ch™1 = dx ch™ ' (x/a) > 0
L x m+ 1 a m+1 /%3 — 42
x"ch™! —dx = v
o xm +1 1 -\.m +1
ch™! -+ dx ch™!(x/a) <0
m+1 a m+1 /2 2

B X l_m+1 X a
x"th 1 —dx = th™! — —
m+ 1

a m+ 1 a

1L_|I'n-1

1(m-'-l
dx
jaz - x? N

X b X 1 )
x"coth™! —dx = coth™ —— T dx
a m+ 1 a m+1 |Ja —x

_\,m'-‘ 1 m d.\, ‘
sech™ sech™'(x/a) > 0

m+ 1 a m + 1

f x™sech 1! dx =

xnl 1 md‘t
sech ™! sech™ ! (x/a) < 0

m + a m+1

o i X a x™ dx ) .
x"cesch ' —dx = csch™ — + = [Eii>0 —8x<0]
a m+ 1 a m+1 \/xz + a?

289



3'% (= dx B
) Jox*+a* 2a
Bl n
2.2 = , OD=<p=<i1
Jo 1+x sen pm
23 [* ot xmdx jrama‘lfn O g
: = . < <
Jo X"+ d" nsen[(m+ l)n/n] " "
» e X" dx _m senmf
' Jo 1+ 2xcosf+x? senmn senf
- [ dx n
. Jo \/az —x2 2
Ma 2
26 a2 — x*dx = Ll
Jo 4
(" a T m 4+ Dmlp + 1
27 X — X dx = [( )n]l(p + 1)]
Jo nl'(m+ 1)/n +p+ 1]
f* 5 mdx _lr 1 m~l—nr]"‘ +1n
2.8 il M e o Hai - K] . O<m+1<nr
Jo (X" +a) msen[(m+ Da/m](r — DIT[(m+ 1)jin—r+ 1]

Todos los pardmetros se consideran positivos, a no ser que se indique lo contrario.

29 - sen mxsen nx dx = U MR SalEeey e 5
R I ) m/2 m, n enteros y m=n

& 0 m, nenteros y m #n

2.10 COsmx cos hx dx =
Jo m/i2 m, nenteros y m=n
(" 0 m, n enteros y m + n impar

2.11 Senmx cos nx dx = amim® — ) m, n enteros y m+n p
Jo / - i y par
2 /2 P

2.12 sen?xdx = cos? xdx =—
J 0 0 4

290



2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

2.27

2.28

B
J'u x

SEN pX Cos gX

/4

€N px s€n gx

[* sen? px np
7 dx =
Jo X “
1 — cos px np
S d=—
o 0 X 2
[ cos px — cosgx q
——————dx=In-
Jo % P
[ cos px — cosgx nlg — p)
= dx = 5
Jo X “
[ cosmx ; o
———dx=—e
S % % 0 2a
(™ xsenmx T
—dx ==
T o ad
Jg x*ta 2
[* senmx n . -
—_—ld = -
Jo xlxF 4% 2a®
i dx n
Jo atbsenx Ja? = b?
[2% dx 2n
Jo a+bcosx a? — b?
(i dx cos ' (b/a)
o a+bcosx &= b

TABLA DE INTEGRALES DEFINIDAS

2 0<p<yg
p=4q=>0

np/2 O0<p<yg
x = ,
wp/2 p=zq>0

il ®I2 1-3-5--2m—1nx
sen®" x dx = cos*™ x dx = 5 o m=12..
], . 2.4.6---2m 2
o T a2 . 2.4-6:--2m
sen“‘*lxdx:j cos®** 1 xdx = , =12..
Jo 0 bedrdm it
a2 L )r(
sen??" 1 xcos?*t 1 xdx = SlEEs)
1s 2I(p + q)
Sae ‘n:l_f'z p > 0
“ sen px
) dx = 0 p=0
Jo X —n/2 p<O
0 p=>qg=>0

291

o [An dx 2 dx B 2na
' Jo (a+ bsenx)? o (a+ beosx)® (a? — b?)*?
o dx 2n
2.30 == 7: O=<a<l
Jo 1 —2acosx+a* 1-—a
4 44 & xsen xdx _ f(m/@)In(1 + a), | <1
’ Jol - 2acosx + a® nln(l + l/a), |a| =1
e cos mx dx na™ ,
2.32 - sy @l =0, 1,2 ..
Jo1—2acosx +a l—a

o

2.33

J 0

= 1 n
ok e 2 -
senax-dx = cosax“dx =—
o 2\ 2a
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2.34

2.35

2.36

2.37

2.38

2.39

2.40

2.41

2.42

2.43

2.44

2.45

2.46

247

2.48

2.49

2.50

FORMULAS Y TABLAS DE MATEMATICA APLICADA

oo 1 T
senax"dx = ——I[(l/m)sen —, n>1
N ngt™ 2n

Iod’ o) T
cosax"dx = ——I(l/n)cos —, n>1
Jo a" 2n
(* sen x * cos x bis
A e j B s 1
Jo /X 0 V"‘ X 2
[ senxd i " i
= ) <p<
Jo x 7 2arpsen(pn2) 5
[+ cosxd 7 0 :
x = ; <p<
Ja 2T (p) cos (pm/2) g

o0 1 T bl bZ
senax?cos2bxdx = - [— | cos — — sen —
Jo 2y 2a a a
(= N 1 /= b? h?
cosax“cos2bxdx == [— | cos — + sen —
Jo 2\ 2a a a

[ sen® x 3n
& e
Jo X’ 8
"~ sen* x n
X ==
&4
Jo X
[ tgx s
_dx =
Jo X
(2 dx 7

(ri2 x p 5 1 1+ 1 1 B
Jo mEnx T 1 3% 5% 7

Mgty S I T

*=nTpta Tt
Ju X 1 3¢ 55 7
(' sen”!x n

dx=—1In2
o 0 X 2
1 1 — R

Cos x cos x
—dx - J. dx =7 (7 esla constante de Euler).

Jis X i X




2.51

2.52

253

254

2.55

2.56

2,57

donde

2.58

2.59

2.60

2.61

2.62

2.63

b
2./a

fadke o1 a
e Feooghwde= 3 5
Jo a-+ b
f‘.r. -ax b 1 b
e""senbxdx =
Ja a’ + b?
(™ ¢ “*sen bx b
—dx=1tg" "' -
o 0 ‘.Y u
Mo e~ 8% — e—bx b
dx = In -
Jo % a
e — I /=
e dx=- |-
Jo 2\ a
% cx, I
SR e
e coshxdx =~ [— et
Jo 2V a
M -
¢ l.'t.l.v::é—.’:s\:+¢'}dt =8 = _ elbz—d-ar.'l."si-a [CCF
Jo 2%
3 o=
feer (p) = — J. e~ dx
RVALRU
o
- 2 n 2 )
e lax +bx+c}dx — L e{h —4ac)/4a
Jo a
[ I'in+1)
xle Mdxy = T
Jo a
™o /'
e s I'[(m + 1)/2]
x5 dx = {m+1)2
Jo 2a -
& T
e—laxlfb.-'.t"j dx s i 2, /ab
Jo 2V u
(* xdx 1 1 1 1 2
= = —t+ — 4+ — 4 — + ... = —
Jo#—1 ¥ 22" 8 "4
[ olt) e 1 1
dx=TF@np+ )| =+=+=—+
J o e..J =3 ] 1H 2}J 3’1

TABLA DE INTEGRALES DEFINIDAS
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Cuando n es par, esta dltima suma se puede hallar con ayuda de los nimeros de Bernoulli [véanse pagi-
nas 135-136].

2.64

J‘ o
0

xdx 1 1 1 1

=— —— 4 — — —

S+l 122203 g
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PP [, b PR NREE  TEL .
‘ o ARy "o

La suma de esta ultima serie puede encontrarse para ciertos valores enteros positivos de n [véanse pd-
ginas 127-128 y 135-136].

2.66 —ldx=— coth— ——

[* 1 ~\ dx
2.67 —e ¥ =15 (y es la constante de Euler).

268 | ——dx=1y

o 1 e
2.69 . - dx =y
o \e¥ — 1 X

o g% e—bx I bz e pZ
270 ——dx=-In

Jo xsecpx 27 \a® +p?
= e~ — e"'b! b a
2.1 —dx=tg" ' - —tg ' -
Jo xcosecpx p P
=& 9%(] ~xosx) - a
2.72 ———— =il W DY la—=1In(a®+ 1)
Jo X 2

! (— 1yn!
2.73 *nxPdx=——"—=, MW> —1,n=0,1,2,...
g (m+1)

Sin#0,1,2, ..., reempldcese n! por I'(n + 1).

M Inx n?
274 dx = ——
Jol¥x 12
[* Inx 2
2.75 xX=——
7 g -
M In(1 + x) n’
2.76 —dx=—
Jo % 12
(' In(1 — x) n?
2.77 —_—idy = —
Jo X 6
™1 ?'52
2.78 InxIn(l + x)dx=2-2In2 — —
Jo 12
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1

ra

m
2.79 InxIn(l — x)dx=2——
Jo 6
=P =g
2.80 ———dx= —n*cosecpncotgpn O<p<l1
Jo 1+x
flox™ — x" m+ 1
2.81 dx =1In
Jo Inx n+1
2.82 ¢ *Inxdx= —3 (yes la constante de Euler).
v 0
< J
2.83 e ¥ Inxdx= ———(y+ 2In2)
J 0 4
o ex 3 1 n.?.
2.84 In| — dx = —
Jo e — 1 4
/2 2 -
2.85 Insenxdx = Incosxdx = ——1In2
v D 4] 2
pi2 2 7 =
2.86 (Insen x)?dx = {Incos x)?dx = = (In2)? + —
Jo ” 2 24
I 4 R!
2.87 xlnsenxdx= — —1In2
Jo 2
rri2
2.88 senxInsenxdx =1n2 — 1
Jo
r2n 2n
2.89 In(a + bsenx)dx = J In(a + beosx)dx = 2nln(a + /a* — b?)
J 0 (0]
% aF \_r"'lal h?
2.90 In(a + bcosx)dx = nln e s
0 -
= 2rlng, a=h>0
291 | In(a® - 2abcosx + bY)dx =4 % 4=P>
Jo 2nlnb, bz a=>0
Mnid e
2.92 In(1 +tgx)dx=§ln2
Jo
*8i2 1+ bcosx ' - -
2.93 secxIn| —— )dx = 5 {(cos ™ a)* — (cos ! b)?}
Jo 1 +acosx
14 x sena sen2a sen3a
294 In{ 2sen — |dx = =¥ + + e
Js 2 | 2 3

[Véase ademds 2.85].
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AT

295 4 senaxd T ” an
. x = — —_—
Jo shbx 2b 2b
P, o cosaxd T h an .
s X = sech —
Jo chbx 2h 2h

agy | L_%

. Jo shax 4a*
g »rx"dx_zi"*'l, In + 1) 1 = 1 N 1 N

. 14 Shﬂx_ 2ﬂa_n+] (n Iﬂ+1 2"*1 3’!.1 I

La suma de esta dltima seric puede hallarse si n es entero positivo ¢ impar | véanse pdginas 127-128].

* shax n an 1
2.99 dx = — cosec — — —

o e+ 1 2h b 2a
T ¢ an
%P

2.101

« o ~ f(b - b
J‘ 89 = JC9 4 = 1£0) - fioopin
0 X )

) A=)
K

o
Esta ultima se conoce como integral de Frullani. Es vdlida si f(x) es continua y si f
1 X

converge.

2.102 ldx_]+l+1+
: Oxr_ll 22 33

a C(m\C
2.103 J‘ (G+X}m_1(a — x]"“l dx = (za)m-ln_l (m) (n)
e I'(m + n)



