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W35 a. integrazione

W35 a.01 schemi di integrazione

In questa sessione, salvo segnalazione contraria, assumiamo:
a,b,c,a,f €RnpeR\{-1} f(z),g(x) € FunRtR.

[ @@ = et [ar 28— )+
[ dz sinlg@) @) = coslgla)) . [ do coslgla)] (o) = sinlg(a)
1 ! = tan|g(z T 1 "(£) = co x
@ st ) = bl [ e @) = cotlo@) +
a9(@)
/ dza?® . ¢/ (z) = g
W35 a.02 regole di integrazione

[ 4 fat@ +89@) = a [ dz fa)+ 5 [ degl

/acda:f(m) - /abdxf(a:)Jr/bcdo:f(z)
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W35 b. antiderivate di integrandi algebrici
W35 b.01

antiderivate di integrandi con ax + b

/dxa = ax+C con a€R

o J)(‘H_l
/dxw = a+1—|—C con «a€R\{-1}
1 1 1
| - - -
/dxw njz|+C /dxxn (n—l)x"*l—i—c
1
/dxbm = mb%rc con be(0,1)U(1,4+00)

in partic. /dx e”
n+1
/dx(ax—i—b)” _ (az+b)""

= e 4+C

1
At 1) con n #
dx 1 dx 1
-1 b = 1
/ax—|—b a nlaz 48 /(am—&—b)” n(n—1)(ax+b)n! con n#

a2

n+2 n+1
/dx z(ax+b)" = 1 ((ax+b) blax +b)

b
/dx T E—G——ln\ax—|—b|
ar+b a a2
b

/dxix -1 L
(ax+b)" a2

a2
/ " " bxnfl b2xn72
dx =
ar+b na (n—1a* (n—2)a?
n—lx n_1£C
+(=1)"! — +( nHnt ——— Injaz +b per n=3,4,5,..
x b 1
d = =1 b
/ x(aaj+b)2 a2(anj+b)+a2 nlaz+b

1 D" 2(ax+ )" B (as + b))
/dx 2 (az+b)" = — (e +b) _ 2az+h) + (az+0) con
a3 n+3 n+2 n+1
/d x? 1 b2 2b 1
r— _
(axz +b)™ a3 \(n—1)(ax+b)1 (n—2)(ax+b)"2

(n—3)(ax +b)"3
x? 1 ((ax+0b)? 9
/dzax—i—b a3(22b(ax+b)+b ln|aa:+b|)

x? 1 b?

ar+b

/d;z:ac2 -1 In|lax + b + 2 b’
(ax+0)3 a3 ar+b 2(az+b)?
/ dx 1 ar+0b

R
z(ax +b) b x

/dix _ ey
22 (ax+0b)  bx b2

am+b‘
/ dz B 2ax—b_ajln
w3 (ax+b)  2b222 b3

ax+b
T
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/ de 1 n a _ a? n
" (ax+b)  (n—1)bz" 1 (n—2)b2z"2 (n—3)b3zn3
n—2 n—1 b
+ (=1t b(’zl_l ~+ (-1 abn In| %2 F ‘ per n=4,56,...

T

/ dx B 1 7i1n ar+0b
r(ar+b)2  blax+b) b2

/ de = ! +1/7x er n#l
r(az+b)"  bn—1)(ax+b"t b ) x(ax+b)r] P

/ dz _ 2ax+0b +2—aln axr+b
22 (ax+0)2  bBzx(ax+b) b
W35 b.02 antiderivate di integrandi con v/ax + b

2 3/2
/dx var+b = %

3/2
/dx rVaxr+b = %(3@:}:—2@
a

) b3/2
/dx *Var+b = M(15a2x2712abx+8b2)

105 a2
2
/dx " Vaxr+b = a@ni3) (x"(ax+b)3/2—bn/dx x"‘lx/aa:—&-b)

vaxr+b /
— = 2V +b+0 V. 1
/ @t zvax+b

e N

/ _ 2Vax+b

Var+b a

/dx x _ 2b\/ax—|—b+2(ax—|—b)3/2
axr -+

a? 3a?

/dx B 2b2\/ax+b_4b(ax—|—b)3/2+2(ax—|—b)5/2
var+b - a3 3a3 5a3
" 2 " e 1
d = Vaz+b—b
/ x\/a:rer a(2n+1) <x “r " \/ax+ )

liﬁlg sse b >0

x
O
zvazr+b \/%arctan\/@ sse b <0

dz Var+b—+vb (2n-3)a dz . Z 1
- _ - ron#—
" vVazx +b Var+b++vb (2n—2)b 2" vaxr+b P

dx 2
/m = a (\/CLII]+b*Cln ch\/aerbD

Vazr+b 2 )
/d ctvazib a (az+b-2cvaz+b+2¢ m|e+ Vaw+1|)

dy ——
/ c++vaxr—+b a?
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dx 2
= - ln’c—i—\/ax—i—b‘
Vaz+0b (c+Vaz +b) a

/ dz B lln vax+b
(az+b) (c+Vaz+b) ~ac |e+Vazr+b

dx 2¢
ln‘c—i—\/a;v—ﬁ— ’
/(c+\/m)2 a(ctariD)
/d Vazr+b _ 2vaz+b 2c?
c+

4c
s ey ke v
aw—i—) a a(c+ a:c—i—b) a metvert

2¢(c? —b)
/dx = devaxr+bd +ax+7+2(302—b) ln‘c—l—\/ax—i—bD
(C—i-\/ax—i-b) a? < +Vaz+b

dz 2
\/ax+b(c+\/ax+b)2 ~ a(c+Vaz +b)
/ dx 1 < 2c 492 Vazx +0b >
L L ol MerTo
(az +) (c+\/ax+b)2 ac? \c++vaz+b c+vaxr+b

W35 b.03 antiderivate di integrandi con ax +becx +d

Consideriamo i reali a, b, ¢ e d, poniamo k := ad — bc e supponiamo che tale numero sia diverso da 0
consideriamo inoltre m = 2,3,...ed n=1,2,3, ... .

/ dx
(x+b)" (cx+d)™

1

1 dx
Km — 1) [(aﬂb)nl (catdmT +“(m+”_2>/ (erb)"(chrd)ml}

dz 1
/(aaz+b)(cm+d) -k

ar+b
cr+d

x 1 /b d
d = —= 1 b——l d
/ I(ax—i—b)(ca?—&—d) : ( nlax + b nlcx + |)
/ dx _ 1 1 +Eln ar+b
(ax+0)2(cx+d)  k \ax cx+d

+b k
0 ax+b
cr+d

b +i
 ak(ax+0b) k2

/d x? B b? + 1 1 b(k—i—ad)
“lazt02(catd aklaz+b) K2 a2

/d”“" (az +b)2 (cz + d)

d
In|a x+b+ln|cx+d|)

/ de _ 1 In |z| — —ln\am+b|+iln|0m+d\
z(az+0b)(cx+d)  bd bk dk

d a?d? +b%c? 1
d S N P Y [ 1 b -1 d
/ T2 (az + )2 (cx + d) Erera bdas+b nlaz+ H nlew +di

b k
/dxax+ = ﬂ——lnk}x—kd\
cr+d c c?
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/dx ((ax+cll)))” _ 1 ((a:c+b)”+1
cr—+a)m

k(m —1) (C$+d)m_1+(mn2)a/dzm>
ax " azx n-t
- (m—;—l)c <(c(x++d)b72l_1 7kn/dx( i >

ezt dm
/d:z: ,/%Z = VaF Vet dt (- d) n (VT d+ Vet d)

/dx “b—x = Vb—zxvVax+d+ (b+d) arcsin\/m
d+x b+d

i \/—lTln‘\/VEGZZ;\/@ se ¢>0, k<0
/(cx+d)\/a:+b B 5

7= arctan 1/ <&+t

T se ¢,k>0
W35 b.04 antiderivate di integrandi con a? 2% + ¢?
Consideriamo a e c¢ i reali positivi.
dzx 1 x
/ m = % arctan ; =: A1
dzx 1 axr—c
— 1 . B
/a2x2702 2ac azr+c !
/ dz x n 1 ¢ ax A
arctan — =:
(a? 22 + ¢2)? 2c2(a? 2?2+ 2 2ac? ¢ 2
/ dz x 1 ar—c B
e - E n .
(a? 22 — 2)? 2c2(a?2? — 2 4dacd azx+c 2
dz x 2n—3
A, = = A, _
/ (a? 22 + 2)» 2(n — 1)c?(a? x2)nt * 2(n—1)c? !
dzx x 2n—3
B, = = - B
" / (a? 22 — 2)» 2n—1)2 (2221 2(n—1)c2 "
/ dr 2 (a® 2% £ )" (a®2® £ )

3+ 1) a2 per n# —1
T 1
/daca%:z:tc2 T 242

2.2 2
542 In |a T :|:c|
T 1

d =

/ x(anQ:I:CQ)"

1
2a?(n—1)(a?2? £ )" 1 per n 7

dz n 1 z?
S T S PO DR
x (a? 22 £+ ¢2) 2¢? a?x? £ 2

dx 1 ; ax

—_ = ——— — — arctan —
22 (a? 2% + ¢?) xS
dx 1 a ar—c
(2.2 2 — 2. 53l
22 (a? 22 — ¢?) cx  2c ax + ¢
2
T T c ax
ax® +c a a
d x? x N c axr—c
rT——" = —+—In|——
a?x? — c2 a?  2a3 ax +c
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" xn—l C2 xn—Q
/dxanZ:I:cQ = aQ(n—l):Fai/dxi per n#1

a?x? £ 2
x? T 1
¢ - An 1
/ T (a? 22 + )" 2(n — 1) a2(a2 22 4 2)n—1 + 2(n—1)a2 " 1 per m#
x? T 1
4 - B, 1
/ x (a? a2 — 2)» 2(n —1)a2(a? 22 — 02)”*1 + 2(n—1)a? 1 per m#

4 ™ C2 4 mm72
TS5 = —& T 55
(CL2 2+ c2 CL2 .132 + 62)" 1 :F (

a?x? £ )"

dz 1 dz
/ x (a? 22 £+ )" 2c2(n — 1)(a2 22+l 2 / (a? 22 £ 2)n—1 per n #

/ dx _ :I:i / dx aj / dx
22 (a2 22 £ )" - T2 22 (a2 22 £ ¢2)n—1 + (

c? a?x? + c2)n

/ dx - 1 / dx a? / dx
am (a2 2% £ 2)" T T2 2™ (a2 22 £ )1 + 2 22 (a2 22 & 2"

/ dz _ 1 P ertae? aq o ax
(px+q) (a® 22+ ¢?) a?@Z+c2p? \2  a?x?2+c2 2c c

/ dv - L Blnm+ﬂl
(pr+q)(a* 2% — c?) a?q? —c2p? \ 2
° 1 g, (pr+q)?®  cp azr
d — _ay, erta” ep
/ x(P£E+Q)(112:172+c2) a2 2 + c2 p2 < 5 + - arctan —

axr—c
axr—+c

la? 22 — 2| 2¢

222 + 2
z 1 q (px +q)? _cp axr —c
(pz +q) (a® 2% — c2) 112(]2*62172 \a2x2702| 2a axr+c
22

1
/dgg = ln \px+q|+— In(a®2* +c )——Cq arctan —
(pz+q)(a®a?+c?)  a’q?+cp? a c

)

2

axr —cC

x 1 q p 2,2 _ 2
d = | — 1
/ Tt @t -3 T @@ - (p wlpa+al = 505 nfae ‘+2

a axr+c

W35 b.05 antiderivate di integrandi con v/a? 22 &£ ¢2

1 2
/dx Va2z2+c? = ix\/a%c?:tcz:t;— ln‘ax—i—\/azxz:th‘
a
dx 1
_— = fln‘ax—kanx?:I:c?’
/\/a2x2i02 a

x 1
- a2 2 2
/d:z: a2 a’z?+c

/ dx vataz? +c2+c
S N PPN e e
Va2 x? 4+ c2 c T
dz 1 va?zz? + c? c
— = ~ arctan —— = —arccos— se x>0
zva?z? —c? c c c azx

1
/dx xvVa?r?2 £ = 3?(a2x2:tc2)3/2
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2 4
(1) dz 22 Va2z2 £ 2 = %(a2x2i02)3/2qﬁ2\/a2:172:|:027C— In
a

So2 g ‘aer a?x? £ 2
a a

/dxq/a2x2_~_02 B
xT

a? 22 + c?
T

/02 72 _ 2 252 _ 2

a*r® —c va*z? —c

/dmi = va?z?— % —carctan ———
x c

a?z24+c2—cln

dx va?z? £ c?
e f— :Fi
z2vVa? 2?2 £ 2 2

/dx _ 96”_1\/612:r2:t02:F(n—l)c2 xL per n—123
Va2 r? £ na? na? Va2 z? £ e

21 (a2 22 3/2
dra" Va2z2+c? = (an)iQC) :FE +2)C2 /dxx”_2\/a2m2:|:62 per n=1,2,3, ...
n a n a

VITETE (@23 (n—1)a? N
dz = F F de ————— per n=1,2,3,...
" (n=1)c2z" 1 (n—1)c? an—2
dz (a222+£c?)  (n—2)a® dz o 193
= n = aes
oVEEre T w-Dee 1 -ne | pryeete P 23,
dx 1 [xz+b
—————— = ——/—— per b<O0 A D>0
/(x—b) x? — b2 bVae—b P
d 1 dt
/ > = Lt:: ,\I = —sign(b) per beR
(x —b)\/pz®+q r—b V(pb2 +q)t2 +2pbt+p
dz 1 / = 1
= |t:= = —sign(b er beR
/(w—b)"\/pw2+q L I—b”J ¢ Jor TR+ 2pbttp

2.2, 232 _ T 72 3/2 4 3
dz (a® z* £ ¢°) = 4( + ¢?)

3¢t
—Va x2:|:02+— In ‘am+\/a2x2:|:02’

1
2.2, 2\3/2 _ 2.2 5/2
/dxw(ax:l:c)/ = 5a2(ax:|:c)/
3

/dx 22 (a® 2%+ 2)P? = %( 22+ 232+ dz 2 v/a2? 22 £ 2

1 2
/ dr 23 (a® 2% £ 62)3/2 = = (a® 2 & 02)7/2 F 56—4 (a® 2 + 02)5/2
a a

3/2 1 2,2 1L 2

/dx ot +C> = 3(a2x2+c)3/2+c2\/a2x2+c2—c31n chvaramte

— 2)3/2 1 . /a2 72 _ 2

/dm St C) g(a2x2702)3/27c2 a2z% — 2 4+ ¢ arctan Yo L ¢
c

dz T
= &+
/ (a® 22 £ c2)3/2 N )

x 1
de ————"vor = ——n———
/ x (a2 22 £ 2)3/2 a2 Va2 22 + 2

X

$2 1
= - — 2 2 2
| @ T — Tt e+ VR £

23 2 1
- - 0 = - . 2 2 2
/d”” @RLEPE ~ TayEoEa avVerEe
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B 1 1 a?x? +c?
2 ( a2x2+02)3/2 T eVER+aE A
B 1 1 Va?x? —c?
(a2 $2 — 2)3/2 T2 JaZ2 1 2 3 arctan I —
/ dz 1 (Va?z?+? n a’x
22 (a2 22 £ 02)3/2 T A T /a2 2 + 2

1 3a? 3a? vatz?2 e —c
+—In|l—

_|_
2va?x? 4+ ¢z c2Va?ax? +c?

/ dz _ 1
3 (a2 2 +c2)3/2 - 22

/ dx 1 1 a ¢
= — - — —— arctan
3 (a2 T2 — 02)3/2 2¢2 22212 — 2 2+va2 2 — 2 3 c

W35 b.06 antiderivate di integrandi con ¢ — a? 22 per a,c > 0
dz 1 ct+ax
= | = C
/02—a2x2 2ac¢ e—azx !
/ dz _ T n 1 ctax| C
(2 —a2x2)2  2c%(c2 —a%222)  4dacd c—azx| =
dx x 2n—-3
1 — Cnf =: CTL
(1) / (2 —a?z?)n 2(n—1)c?(c? — a? x?)n—1 + 2(n—1)c? !
2 _ 2, 2\n+1
/dx z(? —a?2®)" = —w per n#—1
x 1 2 2,2
/ dxm = _ﬁ In|c* —a“x }
/ q x 1 £
x er n#—
(¢ —a?2ax?)" 2a?2(n—1) (¢ — a2 22)"1 P
/ dx x2
———In
x(c? — a? x?) 2¢? 2 —a?a?
dz 1 a ct+azx
) - _ el
@) /x2(02—a2x2) 621'+203 c—azx
/ q x? x n c ctaw
x
2 —a? a2 a2  2a3 c—ax
" n—1 02 wn72
d d
/ TR a2q2 a2(n—1)+a2/ TR a2q2
x2 T 1
d = Ch_
/ v (2 — a2 z?)n 2(n—1)a?(c? —a?a?2)»"1  2(n—1)a? !
rm 1 xm72 C2 Z.m72
d = —— [d d
/ @ — a2 ) T / @ —a2a?)m
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/ dz B l/ dz +a2/ da
2 (02 — a2 $2)n T2 2 (02 — a2 x2)n—1

2 (2 = a2 22)"

/ 1 / dzx L@ / da
_ a2 x2) T2 m (02 — a2 x2)n71 -

c2 xm 2 (02 _ a2 m?)n

(pz+q)( Cz_azfz) 2p2 —a2q? \2

|2 —a22?| * 2¢
T
d
/xp:v+q —a?a?)

c—ax
ct+ax

1 g, (pr+q? cp, |c—azx
- oy, T4 Py,
2 p?—a?q? 2 |2—a?2? 2a ctax
dx =
/ pJ;—|—q —a?2?)
1 9 9 cq c—ax
02p2—a2q2< 1H|p.’L’+q| a ln’c —a X +%1n C-i—am

2
x c . ax
dz V2 —a?2?2 = = \/c2 —a? 2?2+ — arcsin —
2 2a c

a3

1 . azx
———— = — arcsin —
V2 —a?x? a c
T 1
/dm = 5 V2 —a?a?
2 _ a2 22 a
dz 1 V2 —a?a?+c
= ——1In
xVe? —a?x? c x
1
/dxx 2 —a?2? = —3—2(02—a x%)3/2
a
2 4
T A ¢ . azx
dz 2® V2 —a?2? = —— (¢ —d’x )3/2%—72 c? —a?2? + — arcsin —
4a 8a 3 c

2 — 522 Je2 — 22
c a®x c a“x® +c
de —MM— = /2 —a222 —cln |—mMm———
x x

dz B 2 —a?ax?
222 —a2x2 2
n—1/.2 _ 3/2 1) 2
/dx " v/ 2 — a2 2 i Gt ;E) (n )62 /dx 2" 2\/¢2 —a222 per n>0
(n+2)a (n+2)a

per n>1

/d V2 —a? 2? (2 — a? x?)3/? ( —4)a? /d Ve —a?a? —a2x2
x = —

" (n—1)c? m”_l (n—1)c?

dz 2 —a?x? (n—2)a? / dz
S5 5 + per n>1
"/ c? — a? z? (n—=1)c2zm1  (n—1)c? =22 — a2 22

T
t2+2pbt+p

dz .
/(x—b)w o= m*bJ B _Slgn(x_b)/\/pb“rq)

dx _ l 1 | _ by =t
o > = \\t'_i_br\ = —sign(z — > 5
(—b)"pa?+q x \/pb T2 +2pbt+p
4
/dx(czfazzz):;/2 = %(027a2x2)3/2+3ch 027a212+?é—caarcsin%
1
/dx z(? —a?2?)?? = a2 (? — a? 2%)5/?
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1
/dl‘ 1‘(62 a2x2)3/2 _ ﬁ(02 a2x2)5/2
a
3
/dx 2 (02—a2x2)3/2 = %(02—a2x2)?’/2+ /dx 222 — a2 x2
dz 23 (2 — a2 22)3/2 — L 9 9 22 Ay 2,.2\5/2
x x° (¢ —a®z%) 7@4(0 a® %) 5a4(c a®z*)

c+ V2 —a?x?
x

/ dx T
(c2 — a222)3/2 22 — a2 22
T 1
/ v —wm =
(2 — a?a?) N )
q x? x 1 . ax
x = — — arcsin —
(c? — a2 x2)3/2 a?vez —a2z2  a® c
3 2
T c 1
dz = + = /2 — a2 22
/ (2 — a2 x2)3/2 a2 —a2z2  at

/ dz 1 n 1 |
= — In
x (2 — a2 x2)3/2 2V —a222

dx 1 1 3a® 3a? ! cz—a?r?—
= _—— —_ I — n -
23 (c? — a? x2)3/2 2¢2 \ 222 —a222  2Ve2—a222 A3 x
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W35 b.07 antiderivate di integrandi con az?®+bx + ¢
2 b2
Poniamo k := 4ac — b?; osserviamo anche che si puo scrivere az? +bx+c¢ = <x + 2a> +c— Ta
e che questa espressione, posto t := x + 5., assume la forma at? + b esaminata in ?77.
e \é%fkln 332127;‘/\/::: sse dac < b?
/m = ﬁarctan%]jb sse dac > b?

_2 . _ 12
by ssedac=0>

x 1 b dx
dr——2 = = n|2az®+b LA
/ xawz—l—bx—l—c 2a n| aws Z+C| 2a/ax2—|—bx—|—c

/ dz _ 2ax+b +27a/ dz
(ax?2+bx+c)2  k(az2+bx+c) k ar?+bx+c

/dx x _ br+2c b x
(ax?+bx+ c)? kE(ax?+bx+c¢) k) ax?+br+c
/ dz _ iln z? _i/ dz
x(ax?+bxr+c) 2¢  |az?+4+bx+c| 2c¢ ) ax?+br+c
ar’+bx+c

_1+<b2_a>/ d
cx 2¢2 ¢ ax?+bx+c
/ B {\}aln|2ax+b+2m| sse a >0
Va2 +bz+fc \/%7 arcsin% sse a <0
x  Vax?+br+c
abrte a ‘%/m
22 zvVax?+br+ec

/d T c / T
x = - r— |
var?+bx+c 2a da var2+bx+c 2a Var2+bx+c

/ dx b !
= —In
22 (az?2 +bx +¢) 2¢? x?

-1 ln’ Vaz2+b$+c+f + 2| ssec>0
_ 1 bx+2c
= —=— arcsin sse c <0
/as\/ao:2+bx+c Vgc - zV—k
_2vVaz=+bztc _
o ssec=10

dz B vaz?+bx+c b / dz

2 Valibste cx “2¢) VaiZtbrte

/ dz _ |t'— 1 |
(x—d)"Vaz?+bx+c T — N

= —sign(x —

tn—l
\/ad2+bd+c) +(2ad+b)t+a

2
/dx Var?+br+c = cazr az?+br+c

5o | e
ar?+bxr+c

2.4 3/2 b
dz zvVaz?2+bx+c = (az” +bz+c) dz Vaz?2+bx+c

3a " 2a

5b 24 3/2 5p2 -4
de 22 Vax2 +br+c = (m—6> (02" +bz +c) + ac/dx var?+bzr+ec
a

4a 16 a2

12 W35 prontuario: integrali 2024-10-08
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/ dx B 2(2ax +b)
(az?+bx+c)3?  kvar®+bx+c
/ dz B 2ax+b) +2(2n—1)a/ dz
(az?2 +bx+c)ntt  kn(ax?+bx+c)n kn (az?+bx+c)”
/dx x . bx+2c 72(2n—1)b/ dz
(az2+bx+c)"t  kn(az2+bx +c)" kn (ax?+bx+ )"
™t n—m)b ™t
2 a(2n—m—1) (azz—gbm—&-c)” T 2n— m{z 1a f da (az2+bx+c)™
m—1)c ™
/dx(a;ﬁ—i—bm—&—c)" = + s - a fda: CrEETr=wD 1 sse m;«réQn—l2
f dw axsza:+c)” T f dx azzﬂbx+c)" - f dzx am2w+bx+c)
/ dx L 1
™ (ax? +bxr+c)r  (m—1)cam 1 (aa?+bx+c)n!
(n+m—2)b/ dz (2n+m 3)a /
(m—1)c ™ (ax?+bx +c)” xm—2 ax2+bx+c)
/ dx B 1 i/
r(az?+br+c)*  2c(n—1)(az2+bx+c)nt 2 aac2—|—bx+c)
v f
¢ (az2+bm+c)
2ax+0b)(ax®+bx+c)” nk / _
d 2 b no_ ( _ d 2 b n—1
/ z(ax®+bx+c) 2@nt1)a @nt1la z(az®+bxr+c)
2 b n+1 b
/dxx(am2+bw+c)" _ (axz‘é‘nf;? 2a/dx(am +bx+co)"
W35 b.08 antiderivate di integrandi con 2% + o®

Presentiamo solo formule riguardanti 23 4 a2, ma osserviamo che le corrispondenti formule riguardanti

23 — a3 si ottengono dalle seguenti cambiando @ in —a.

dzx 1 1 (v +a)? 2z —a
o (oY Barctan 250 ) = 1
/x3+a3 3a? (2 nx2_ax+a2+\farcan a3 !
dz T 2 dz
- S B
/ (z® + a3)2 a3 (2% + ad) + 3a3/ z3+a3 1
dz 1 /1 (x+a)? —a
— = — —In——F— 3 t —— =: I
/x3+a3 3a (2 aniaeraQ—l—\farcan a3 3
z2 1 .
[t = gt
/ dx 1 x3
S S S (PO .
z(x3 + a3) 3a3 |23 +ad
1 1 T
/x2 x3 + a?) T Bz dd /dxx?’—i—a?’ = 13
1 1 T
/x2 x3 + a?) T @Bz dd dx;v3+a3 = Iy

2024-10-08 W35 prontuario: integrali
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antiderivate di integrandi con z* + a*

/

[ a

x4 + gt

dz 1 1 22 +vV2ax + a?
= —In
24243

[ (b
t—at 243 \2

T —

x4+ a

x 1 2
/dl’ 7x4—a4 = @ln

x? — ﬂax + a?

x? 1 1 " ¢ \@a
= —In—— 4 arctan ———
zt +at 2v2a \ 2 224+ v2azx + a? a? —

T —

x? 1 /1
de —/—— = — 1
/ pT— 2a <2 .

r+a

x3 1 4
/dxm = Zh’l|1’ +a

W35 prontuario: integrali

x?—a
2 + a?

‘l

-+ arctan —

)

a

\@ax
+ arctan ——= +
2 22—-V2ax+a? 2T

a x
— arctan —
a

/d T 1 ¢ T
r ——— = —— arctan —
x4 +at 2a? a

2024-10-08
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W35 b.10 antiderivate di integrandi con a x™ + b

/ 7(1% = i In
r(axm+b)  bn
P~ %;% sse b >0

dx
/x\/ax”—&-b B #arctan,/_ib sse b <0

b

"
u
1

Introduciamo w:=ax™ + b e consideriamo i parametri m,n,p € R .

1
[z amaan by = ("””m+1“p+"p”/d“’” m“)
m—+ np

1
= —— (2™ Y (mtnp+n+1 /dx xmupH)
bn(p+1) ( ( P )
1
= - <xm”+1up+1(mn+l)b/dx zm”up>
alm+np+1)
1

e — m+1,p+l _ 1 m4n , p
b+ 1) (x u (m—np+n+ )b/dmx u)

2024-10-08 W35 prontuario: integrali
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W35 c. antiderivate di integrandi trascendenti

Le formule che seguono possono essere utilizzate anche per integrandi contenenti richiami a tangenti,
cotangenti, secanti e cosecanti, pur di tenere conto che

sin x cos T 1 1
tan r = , cot x = secr = csC T =

CcoS T sin x Ccos T ’ sin x

Nelle espressioni delle antiderivate le costanti additive arbitrarie come C e C; sono indicate solo in
presenza di risultati formalmente diversi.

W35 c.01 antiderivate di integrandi con seno e/o coseno

. . 1
dz sinx = —cosz , dr sinarx = —— cosax ,
a
. 1 .
dr cosx = sinz dr cosaxr = —sinax
a

n 9 -
/dx Sinan:g_W , /dx COSQ(J,:,C:;J,_W

. 1 1 1 . 1
de sin® ez = —= cos ax + — cos 3azx dz cos® ax = = sinaxr — — sin 3azx
a 3a a 3a

- 3x sin2ax sindax " 3r sin2ax sindax
dz sin® az = — — , dz cos® azx =

8 1a | 324 8 1a 324

. 1 .- n—1 e
/dac sin” az = —— sin" ' az cos ax + —— dz sin"?az
na n

1 . _ n—1 _
/dx cos" ar = — sinax cos" tax+ dz cos" 2 azx
na n

cos"t! aux
. — QT ssen # —1
/dx sin ax cos” ax = LAt 7
—= Infcos,ax| ssen=-1

sin” ™! az
, —si— a2 sse n # —1
/d:c sin” az cos ax = D) 7
—- In|sin ax| sse n=-1

m+1 n—1

. sin T cos x n—1 . _
dz sin™ z cos” z = + dz sin™ z cos™ 2 x
m-4+n m-4+n

sin” 'z cos™t . om—1

= — + /dx sin™ 2 z cos” x

m-+mn m-+n

: 1.
der xsinax = 7(8111&1’7&93 COSs al’)
a

/d.]? rcosar = ?(COS ar+ax sinax)
a
1

/dm 22 sinaz = —3(2 cos az +2ax sin ax — a® x? cos ax)

1 . .
/dx z? cos ax = 3 (7281na33+2axcosax+a2z2 smax)
a
n .: 1 n n n—1
dr z" sinar = ——zx" cosax+— [ dz x cos ax
a a

1 . n 1 .
/dx z" cosax = ——z2" sinaxr — — dz 2" 'sinazx
a a

16 W35 prontuario: integrali 2024-10-08
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/dx v sin? ax — 3372_ xsin2ax  cos2ax
4 4a 8a?
Qe 2 cos? am — z? xsin2ax+c082ax
4 4a 8a?
/ sin(m —n)x  sin(m + n)z 9 9
dx sin mx sinnz = — per m°#mn
2(m —n) 2(m+n)
/ dor sin mz cosnx = —Cos(m e _ cos(m + n)z per m? #n?
2(m —n) 2(m +n)
/ dx cosmz cos nx = sin(m — n)x + sin(m + n)z per m? #n?
2(m —mn) 2(m +n)
W35 c.02 antiderivate di integrandi con (co)tangente e (co)secante

1 1
dz tanax = — Injcosaz|+C = — In|secaz|+ Cy
a a

dx 1 . 1
dz cot azx = = —Iln|sinazlz+C = — Injcsc azx|+ Cy
a

tan ax a

1
/dx tan? az = = tanaz —2x
a

1 1
/dm tan® az = — tan? az+ -~ In |cos az]
2a a

1
/dx tan™ ax = ﬁ tan™ ! am—/dm tan" "2 az
n—1)a

tan™ ax 1
/dx tan™ ax sec’ax = /dx = tan" ™ ax per n# -1
cos? ax (n+1)a

1
/dx cot? ax = —= cotax —=x
a
3 1 9 1 .
dz cot® ax = — cot® ax — — In |sin a x|
2a a

1
/dx cot" ax = fﬁ cot™ ! axf/dx cot" 2 azx
n—1)a

cot™ ax 1
dz cot" azcsc?ax = dz — = cot"™ qx per n# -1
sin® azx (n+1)a

sec2azx 1
dz ——s————— = — In[tan az|
tan ax cos“ ax tan ax a

csclax 1
de ——— —= In|cot ax|
cot ax sin? azx cot ax a

2

x 1 T
dr rtan® ax = = tan ax + — In|cos az| — =
a a? 2

2

9 T 1 . T
dz z cot® ar = —— cot ax + — In|sin az| - —
a a 2

dx 1 '
b+ctan z - b2 4 2 (bx+01n|bC08I+Csmgc\>

/dix = L arcsin \/b_csinx per b>0, b >¢?
Vb + ctan? x vb—c b ’

2024-10-08 W35 prontuario: integrali
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dx 9 1
— = dr csc“axr = —— cotax
sin® ax a
d 1
/27‘% = /dx sec2az = = tanazx
cos? ax a
dz 1 axr
dx secaxr = = - 1n’tan (——i——)‘
cos ax a 2 4

dz 1 azr
dz csc ax = - = fln‘tan—‘
sin ax a 2

/dx secx = In|secx +tan x| /dx csc & = Injcsc z| — cot x|
sin ax 1 1
dx secaztan ax = de = —secax = ———
cos? ax a a cos ax
cos ax 1 1
dxr csc ax cot ax = dzT = ——¢cSCp = ———
sin® ax a asinax
/ dx cos ax +n—2/ dx
sin" ax an—1sin" tazr n-1) sin"2ax
dx sin ax +n—2 dx
cos” ax a(n—1)cos"tax n-—1 cos" 2 ax
dx 1
—————— = — In|tan az|
sin ax cos ax a

/ dx 1 1 azr
_— = - +ln‘tan—‘
sin ax cos? azx a \cosazx 2

dz 1 1 ar T
—— = — | == —&—ln‘tan(——!-*)‘
sin® ax cos ax a sin ax 2 4

1

/ dz m+n—2 / dx
sin™ x cos™ x (m —1) sin™ ! z cosm—1 ¢ m—1 sin”"? x cos™ x

1 m-+n—2 dx
(m —1) sin™ ! 2 cosm—1 g n—1 sin™ x cosn 2 x

sin™ x sin™t gz m+n—2 sin™ x
dx = i de ———
cos” x (n—1) cos™ 1z n—1 cos" 2 x
sin™ !z m—1 d sin”™ 2 g
= — T
(m—n)cos™tz m-—n cos™ x
cos™ x cos"t1 z m-+n—2 cos” x
de —5— = - T de———
sin” x (m —1) sin T m—1 sin T
cos™ 1 x n—1 cos" 2 x
= — de ———
(m —n) sin r n—m sin” x
T T 1 .
dr —5— = —— cot az + — In|sin az|
sin“ ax a a
x 1
dr ——— = —tanaz + —; In|cos az|
cos? azw a
dx 1 T azx
—_— = —~tan(-— — —
l1+sinax a 4 2

/ dx 1 ¢ (77+a:c)
l1—sinax a 4 2

W35 prontuario: integrali 2024-10-08
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/ dx 1 az
— = — tan —
l1+cosax a 2

/ dx 1 azx
- = —— cot —
1—cosax a 2

2 b tan(ax/2)+c 2 2

/ dx B m arctan W sse b > C
b+ecsinazx - 1 b tan(az/2)+c—+/c?2—b? 2 2
avc2—b2 In b tan(a x/2)+c+v/c2—b2 sse b” <c

/ dz = lln‘tang’—f/idx
sin (b + ¢ sin x) b 2l b J b4csinax
/d—x:lntang—tan(f—ﬁ)
sin « (1 + sin x) 2 2 4
/d—x = Inftan & —&—tan(x—&—ﬁ)
sin x (1 — sin x) 2 4

2
/ dx 1n ltan & tt (x+7r)
————— = Inf|tan - an (= + —
sin z (1 — sin z) 2 2 4

/ dx c Ccos T b dx

(b+csin )2 (62—02)(6—|—csinx)ijQ—c2 b+ csin x

/ q sin b cos x n c / dx
€T =
(b+ ¢ sin x)? B2 —c2)(b+csinx) 2 —b? b+ csin x

/d cos T 1
T = ———————
(b+ ¢ sin x)? c¢(b+csin z)

/ de { a\/bij arctan % sse b2 > c?
I 1 (c—b) tan(a x/2)4++/c2—b2 o 2 2
bt+ccosax a+/cZ—b2 (c—b) tan(az/2)—vc2—b? sse b <c
/ dx 1 ‘t (x n 77)\ ¢ / dx

= n [tan - - - S E—

cos & b+ccosx) 2 4 b b+csinaz
/ infpan (5 + )| ~tan 5
= Injtan (= 4+ — )| —tan =
cos  ( 1 cos z(1+cosx) 2 4 2

/ (54 7)|
= Injtan (= + = )| — cot =
Cos T l—cosa:) 2 4 2

csin x b dx
/(b+ccosx)2 (2 —b2)(b—|—ccosx)_02—b2/b—|—ccosx

/ d cos & b sin z c / dx
x = _
(b+ ¢ cos x)? 2 —c2)(b+ccosx) b>—c? b+ csin x

/ q sin x 1
x =
(b+ c cos x)? c(b+ ¢ cos x)
Dati b e ¢ reali nonnulli, introduciamo 7 := b2 +c¢2 e ¢ := arctan %

dx 1 T+ ¢
—— = —In|t >0
/bcosm—i—csinx r n‘an 2 ‘ per ¢
dx drT
= t:= = RS
/a+bcosm+csinx L‘ x+¢"| /a—l—rsint
i 1
/dmﬂ = ——— In |b+ ¢ cos az]
b+ ccosz ac
cos ax 1
dz = ——1In|b si
/ b+csin ac n|b+csinazl

2024-10-08 W35 prontuario: integrali
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dx
asin®a+b / (a4 0b) sin® 2 + b cos? z

dz
)
dz _ / dz
acos2a+b (a+Db) cos? z + b sin® =
dx
dx

1 b
= — arctan | - t
/a2 cos? z + b2 sin? ab (a an a:)

1 btan z +a
a2 cos2 x — b2 sin?  2ab btanz —a
sin x dT
/dxacos2x+b - L‘t::cosm‘\] - _/at2+b
cos ¥ dT
deg ——— = t = si — -
/ masinzx—i—b L smx‘\] /at2—|—b

Da alcune delle presenti formule che riguardano sin? z si possono ricavare corrispondenti formule

2 2

utilizzando la cos®* z = 1 —sin“ x .

Consideriamo il parametro a € Ry

. . _cos T . +acos x
/da: sinzVasin?z+b = Vasin?xz+b +b— arcsin ———

\f va+b
/dx sin z Vb—asin?z = CObx\/ b—asin? z — ln’ﬁcosx+v —a sin x‘

sm x 1 . a Ccos T
——— arcsin f

\/asm z+b Va va+b

_ sinz ;
—ln‘\/ﬁcosav—i—\/b—asm2 x‘
\/ —asin® z va

b
/dx cos zVasin?x+b sin & asin2x+b—|—ﬁln‘\/&sinx—i—\/asian—i—b‘
a

/dm cos Vb —asin® z sin & b—asin® x+ b arcsin gsingc
2\/a b

1
T ln‘\/asiner Va sin2x+b’
\/abm x+0b \/5

/ dz L L arcsin (, / a sin x)
Vb—asin? x Va b

W35 .03 antiderivate di integrandi con trigonometriche inverse
Ricordiamo che: dx = arctan x dx —— = arcsinz
/ 1+ 22 ’ V1—22
1
/ dz arcsin ax = x arcsinaz + — /1 — a2 22
a

/dx (arcsin ax)? = x (arcsin ax)? — 2z + = \/1—a2 x? arcsin ax
: 1 2,2 - : / 2 .2
dz z arcsin az = e 2a”z” arcsin ax —arcsin az +ax V1 —a’z
a
2 : 1 2 2 .2
dz z* arcsin az = 3a®2® arcsin ax + (a®2? +2)V/1 - a2z

9a3
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1++vV1—a?2z2

ax

1
/dx arccosar = zarccosax — — /1 — a?x?
a
2
/d:c (arccosax)® = x(arccosax)® — 22 — = /1 — a2 22 arccos a =
a
1 2.2 2.2
dx zarccosaxr = a2 2a” x“arccosax — arccosar —axry\1—a*x
a

/ dz z?arccosazr =

arcsin a x 1 .
d:r:i2 = —— arcsinax —a ln
T T

(3 a® x® arccosax — (a® x? +2) /1 — a? 112)

9a3
arccos a x 1 1++v1—a?2?
dz ——— = ——arccosar+aln |————
x x ax
1 2.2
dz arctan az = 32 (2az arctan az — In(1 + a® z°))
a
1
/dx arccotaw = 5 (2awarccotaz + In(1 + a® 2°))
a
1
/dx x arctan ax = 52 ((1+ a*2?) arctan az — ax)
a
1
/dx z? arctan ax = 5 (2a® 2% arctan az — a® 2° + In(1 + o® 2%))
a
arctan azx 1 a  1+a?2?
de ———— = —— arctanax — - In————
x? x 2 a? x?

1
dx arcsecax = xzarcsecar — — ln’ax—i—\/anQ—l’
a

1
/dx arccscax = xarccscaerf1n’ax+\/a2x271’
a

z2 1
dx xrarcsecaxr = — arcsecaxr — —= vV a2z?2—1
2a?
2
1
/dx rarcescar = %arccscax—i—ﬁ\/cﬂﬁ—l
a
W35 c.04 antiderivate di integrandi con esponenziali
ax 1 azx x z In 771
dx e = —e , dxn® = dx e M =
a Inb
d am_eam( _1) d 2am_eaz(2 2_2 _|_2)
zze’® = —5(az , zae'™ = —(dw ax
(1) /dx z"e?? =
e—H((am)"—n(am)"*+n(n—1)(ax)”72—-~-—|—(—1)”n!) con neP
an
dx 1 a
/ﬁ = o ez —mps et
e®?® 1
de ——— = — In b ax
/ xb—kce‘” ab nfb+cet|
dz T 1

- - = - -~ Inlb azx
/(b—i—cef”ﬂ)2 b2+ab(b+ce‘”) a b? nlp+cet|
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(b+ces®)2 — ac(b+ cea?)
1
d ax _ _— _ax
/ T Te 5a ©
n ax 1 n a
/dx p2rtleer — Lt:: z? J = 3 /dtt e’ [c04(1)]

/dx xea(ﬂ _ ea$
(1+az)?  a2(1+ax)

e(lI

m (Cl sin bx — b cos bx)

/dx e*®sinbx =
eaz

/dx e’® cos br = P (a cos bz + b sin bzx)

@ gin" 1 p —1)b?
/dx e®®sin" bx = e;f—zbzx (a sin bx —nb cos ba?)—&—% /dx e sin" "2 b
a?+n a?+n

ax n—1 b -1 b2
/da: e’? cos" bx = % (a cos bz +nb sin bx)+% / dz e*® cos" % b
/da: xe®® sin bax = L (asinbx —bcos bx) — e ((a®> = b*) sin b — 2ab cos bx)
a? + b2 (a? +b2)?

azr . _ re”” . - e?” 2 2 . .
/dx ze®® cosbr = m(ac%bx—&—bblnbx)—m ((a® = b%) cos bx +2ab sin bz)

W35 c.05 antiderivate di integrandi con logaritmi
/dx lnax = zlnax—=x , /dx(lnax)2 = z(nax)*—2zxnar+2z
/ dz(lnax)” = z(lnax)" —n / dz (In az)" !
Inax 1
n n __ n+1
2" (lnax)” = x <n+1(n—|—1)2) per n#—1

/dx
/dxlnax _

% (In ax)? , / do = In(ln ax)
x

rzlnax

1 n 1 n+1
/dx(n(;x) = (n;i)l per n#*—1

Inax 1 Inax 1
d = -1
/ T an—1 <n—1+(n—1)2> per n#

il m
/ dz 2" (In ax)™ = (Inax)™ — / dz 2" (In ax)™ ' per n#—1

n+1 n+1
b
/d:c In(az+b) = art In(ax+0b) —x
a

/dx In(z? +a?) = z In(z? +a?®) — 22 + 2a arctan d
a
2 _ 2 2 _ 2 rta

/dx In(z® —a®) = zIn(z®* —a®) —2x+aln
T —a
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1 2
/ dz = In(z® £ a?) = 3 (2% £ a?) In(2? £ a?) — %

/dm ln(‘x—i—\/x?—i—a‘ = xln(‘x—i-\/xz—i—a‘—\/xz—f—a
/dxxln ’x+\/x2+a‘ = < +

2
Z) In(|e 4 /o7 o] - I
/dx sin(ln az) =

/dx cos(lnaz) =

x
2
€T .
5 (sin(ln ax) — cos(In ax))
T
2

(sin(ln ax) + cos(In az))

W35 c.06 antiderivate di integrandi iperbolici e loro inverse

1 1
/dx sinhar = - coshazr | /da: coshaxr = asinh ax
1 1
/dx tanh ax = o In(cosh ax) /dm cothazr = gln|cosh a x|

1
/dz sinh? ax = 4—(sinh 2az—2az)
a

1 n—1

. . 1 . _9

/dx sinh” ez = — sinh"™ " ax cosh ax — dz sinh" “ azx
na n

1
/da: csch ax = / .dx = — ln‘tanh —az‘
sinh a x a 2

d 1
/dac sech?az = /hif = —tanhaz
cosh™ ax a
inh 1
/dx sechax tanh ax = /dxsmh# = ——sechax
cosh” ax a

1
/dx cosh? az = I(sinh 2ax—|—2ax)
a

1 n—1
/dx cosh” ax = — cosh” ! az sinhaz + —— / dz cosh" 2 az
na n

dx 2
/dx sechax = /7 = — arctan e®”*
cosh ax a

d 1
/dx csch?ax = /+ = —— cothax
sinh® ax a
cosh ax 1
dz csch ax coth ax dr ——— = ——csch axw
sinh® ax a
1 1
/da: tanh? az = 2 — = tanh az , /dm coth? az = z— = coth ax
a a

d

/dx arsinhz = / - A /dx ln(x—i— x2+1) = garsinhz — Va2 +1
sinh z

/dx arcoshz = / dz = /dz In (’JZ+\/$271) = garcoshz —vz%2 -1

cosh ©

dx 1 9
/dm artanhx = /tanha: = xartanhx+§ In(z® — 1)
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/dx arcothx = / dz
coth x

/ dx _ T 1
sechz = sechz  sinh x ’
2
x T 1
_ 12
sech 2sechz 2 \/7% ’

1
/ dr (sinh x)?

= tanh x

)

1
= xarcothz + 3 In(z? — 1)

/ dr T n sign x
csch  ~ csch ¢ sinh z
2 .
x x sign x
d =
/ xcscha: 2cschx+ 2

1
de —m— = th
/ v (cosh z)?2 cor

W35 prontuario: integrali
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W35 d. integrali definiti

Ricordiamo la costante di Euler-Mascheroni ., = 0.57721 56649 [113d03]
e la funzione Gamma T'(z)

n?n!

oo 2z+1)(z+2)---(2+n) [W60d01]

W35 d.01 integrali definiti di integrandi algebrici

1 "
In2-1+4 = —|—( )> per neP
2 n

= - per 0<a<l1
bsin ax
+oo a—1
T
/ dz
0

= bsin(‘”) per 0<a<b

.2 = 5, Per 0<a
0 e 7 (2n—3)!
- =2,3,4....
/0 (a2 + z2)n 2a2n—1 (2n — 2)II per 0<a,n .3,
/+Oo = = a er a,b>0
o @+ (P +a?)  2ablatb) TP
+oo m—1
i I'(m)I'(n)
d — b 0
/0 x(ax+b)m+n am™ b (m +n) per &,5,m,n >
/+oo da
0

1 T b
———— = ——— | - — arctan ——— ac—b>0
ar’ 1 obs o e <2 arctan m) per a,ac
/+°° da B
o ax2+2br+c

T
oved = 2(b+ Vac
2ved ( )

[ !

] x) = Yem [113d03]

per a,c,d>0
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W35 d.02 integrali definiti di integrandi esponenziali

Consideriamo a € Ry , neN, heP.

oo L(c+1
/ dz z¢e™ " = % per c€(—1,+0)
0 ac

+oo 1
/ dz ze % = — /7
0 2a
—+o0
/ drz"e™ = n! per neN
0

+o0 n!
/ dr 2" e %" = P neN
0

Foo 2 1 ™

d —ax® _ o

/0 Te 5\
/Jroo dx 2* efagg2 = 1 T

o 4\ a3

+oo +oo
oh —ag?  2n—1 oh —az? _ (2h—=1)N T (2h)! I
/0 dr2”"e = 9. /0 drz”"e ! G2hHT T p19zhtlohtl \/ g2htl

[ anaremet = A1)

2 alct1)/2
+oo
2h  —ax2 N (2h—1)” ™
/0 dr x e = W g per heN
oo 2h+1 —ax? h'
/0 dz x e = gl per heN

oo 2 2 T 32

/ dz e?b@=ae” —  [Ze"/% per a>0,beR
a

—00

1 1 oo
1
/ de o7 % = / dor e *nz — Z* ~ 1.29128 59970 62664
0 0 n"

n=1
1 1 400 (_1)n+1 +oo 1
/ dz z° = / dpe” ™ = —y i = ~ 0.78343 05107 12134
0 0 — " — (—n)"
n=1 n=1
W35 d.03 integrali definiti di integrandi logaritmici

1
/dx (Inz)* = (-1)"n! per nelP
0
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1dx In x
0

™
BT T
V1—2z2 2

W35 d.04 integrali definiti di integrandi trigonometrici

/2 /2 (n—1)11 _
/ dx sin™ x = / dx cos" x = { ! per n=1,3,5,...
0 0

(n=1)1 per n=24,6,...

n!!

[NJE

/2 /2 T (el
/ dz sin® z = / dx cos® x = ﬁ 7((15_2) per a> —1
0 0 2 T (32
(nr_ul!)” s per n=1,3,5,...
- (oDt per n=2,4,6
dr z sin" x = il 2+1) per m=2,4,0,...
0 3/2 (=
n FE"}) per n > —1

/M2 dz sin?®t! g cog?ttl p = Fla+1)T(B+1)
0 20(a+ b+ 2)

Consideriamo gli interi m ed n.

3 perm=mn

/7r . . {0 per m#mn
dzr sin mz sin nx =
0

™ 0 per m#n
/dx cosmaccosngc:{gr perm=n=#0
0 m perm=n=20

7 . 0 per m -+ n pari
dx sin mxz cos nx 2m . .
0 —a—— per m+ n dispari
/ﬂ/2 dz /72r dx arccos a al <1
1L cas r = er |a
o l+acosz o ltasnz Ji-a V
/Tr dx 2 a arccos a Lcaet
er — a
o l+asinz V1—a2 p

/W dv x l<a<l
= er — a
o l+4+acoszx V1 —a? P

/ v do T b>0
= er a,
0 a? cos? z + b2 sin? z 2ab P

o0
/ dz sin 22
0
+oo
1
/ dz sin z¢ = F(l—i—) sinl
0 a a
+oo
1
/ dz cos z* = F(l—i—) cosl
0 a a
T
2

o0 ;
S ax
dz
0 X

+oo sin x Foo coS T T
dx = dz = /=
0 NG 0 NG 2
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+oo i3
3
/ da sm3 r _ 37
0 x 8
/+Oodac sinix _ T
0 x 3
+oo 3
sin x i
d = 0<a<?2
/0 T e 2T (a) sin(am/2) ber “
“+oo
cos T m
d = 0<axl1
/0 — 2T (a) cos(am/2) per “
/ T g cses—cosbz b
0 X a
+o0 :
rsinazx T _ab
/O dxm = 59 pera7b>0
+°°d cosar T .y b
| mb2+x2 = %e per a,b >0
W35 d.05 integrali definiti di integrandi espotrigonometrici e logtrigonometrici

Consideriamo a >0, ne N, heP.

+oo i b +oo a
/ dze *"sinbr = ——15 / dze ™ sinbr = ——-1
0 a +b 0 a +b2

oo am 2ab Heo aw a?® — b?
/0 dr ze sin bxr = m , /0 dr xe cos bx = PR
+oo —aT gin p b
/ dmw = arctan — per a >0
0 x a
T B .
/ dz In(sin ) = / dz In(cosz) = ——= 1n2
0 0 2
~+o0 T -
/ dx/ dz In(l+tan z) = 3 In 2
0 z
+oo 3
/ dx S @ Inx = —E%m
0 X 2

Testo fruibile in https://www.mi.imati.cnr.it/alberto/ e https://arm.mi.imati.cnr.it/Matexp/matexp_main.php
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