Chapter 4

INDEFINITE INTEGRALS.
BASIC METHODS OF INTEGRATION

§ 4.1. Direct Integration and the Method of Expansion
Direct integration consists in using the following table of integrals:
(1) (wrdu=204C (nt—1);
@) S%“-:ln|u|+c.

(3) Sa"du=wla—a"+c; Se" du=e"+C;

(4) Scosudu:sinu—{-C; Ssmudu~—cosu+C

) Scoshudu:sinhu—i—c; S

(6) (F—tanu—{—C %

7 Su-+a~ —arctan - +C= —l—arccot - +Ci (@>0);

(8) jVaT_z—=arc sin ——l—C: —arccos;-{—Cl (a > 0);

) YVwi —=In(u+Vuxa) +C

(10) | x2s =5 In|irs|+C.

In all these formulas the variable u is either an independent
variable or a differentiable function of some variable. If

{fwdu=Fw+c,

sinhudu=cosh u+4C;
= —cot u4C;

then
Sf(ax+b)dx=—l—F(ax+b)+C.

The method of expansion consists in expanding the integrand into
a linear combination of simpler functions and using the linearity
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property of the integral:

fZah(x =2 1o de <§I|a,~l>0\)-

x4 5x—1

4.1.1. Find the integral /= ——dx.
Vx
Solution.
]___5‘): +V5i dx = f(x’/2+5x'/= —x~':) dx =

—)x’/zdx—|—5Sx‘/zdx—gx-‘/’dx=
2o 4t —2x'/=—|—C

Note. There is no need to introduce an arbitrary constant after
calculating each integral (as is done in the above example). By com-
bining all arbitrary constants we get a single arbitrary constant,
denoted by letter C, which is added to the final answer.

4.1.2. [ = 56x3+x2—2x+ldx

1

4.1.3. 1= Ssmzxcosz
Solution. Transform the integrand in the following way:

1 __sin?x--cos?x | + 1
sin2xcos?x  sin?xcos?x  cos?x ' sin®2x’

Hence,
I=Si—|— .d).c =tan x—cotx+4C.

cos2 x sin% x
4.14. | = S tan? x dx.
Solution. Since tan?x =sec?x—1, then

/ =Stan2xdx= S dx —Sldx=tanx—x+C.

cos2 x

4.1.5. 1= (x*+5)dx.

Solution. Expanding the integrand by the binomial formula,
we find
75x3

1=S(x«+15x4+75x2+125)dx_—+‘5;"+ > 41255 4-C.
4.1.6. | = S (3% +5)'7 dx.
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Solution. Here it is not expedient to raise the binomial to the
17th power, since u=3x+5 is a linear function.
Proceeding from the tabular integral

Su”du=91—8—l—C
18 ’

we get
B B e ok +-C
! 3 18 '

dax

4.18. | = S cos (tx + 1) dx.
Solution. Proceeding from the tabular integral (4)

4.1.7. 1=§

Scosudu=sinu+C,
we obtain
I =%sin (mx+ 1)+ C.

4.19. [= Scos 4xcos 7xdx.

Solution. When calculating such integrals it is advisable to use
the trigonometric product formulas. Here

cos4xcosTx = % (cos 3x 4-cos 11x)

and therefore
I-LSCOSBxdx+—1—Scosllxdx——l—sin3x+lsin llx+C
) 2 6 22 '

Note. When solving such problems it is expedient to use the
following trigonometric identities:

sin mx cosmc:-—L2 [sin (m—n) x4+ sin (m + n) x];
sin mx sin nx =% [cos (m—n) x—cos (m + n) x];

COS MX COSNX = -;— [cos (m—n) x4 cos (m 4 n) x].

4.1.10. [ = S COS X cos 2x cos bx dx.
Solution. We have

(cos x cos 2x) cos 5x = —21- (cos x + cos 3x) cos bx =

= % [cos 4x 4 cos b6x] + —i— (cos 2x + cos 8x).
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1=

Thus,

71‘- [Scos?xdx—}—Scos4xdx+$coszdx—]—ScosSxdx] =
1. 1 . 1. 1.
=§sm2x—|—Esm4x+ﬁsm6x—|—§sm8x+C.
4.1.11. I = sin®3xdx.

Solution. Since sin?3x = l_°2°s 8% then
1.
I——S(l —cosbx)dx =5x — 13 sinbx+C.
4.1.12. | = { cosh* (8x+5) dx.
Solution. Since cosh? u=%, then

i =%§ [1+ cosh (16x + 10)] dx = + x+ 3 sinh (16x4- 10) + C.
4.113. 1=

m-i—_S
Solution. [= S\x2+4x+5 (x+g);2+] =arctan(x+2)+C.
4.1.14. [ = W“ﬁ
4.1.15. | = sz+x+1
4.1.16. 1=§—W.

dx 1 . 3x
V4—9xz SVZTQ—-_:& —§arcsm—2-—|—C.

4.1.17. 1=5V%‘Tﬁ?‘

Solution. [ = 5

Solution. I = st_xz_“ §V9—(x+2)2 arcsm———l-C
4.'.]8. 1=§W_T4-—_T-
dx
4.].19. 1= m .
Solution.
1 2V 2+ %42
I= f e —(x+2>2_4;f’§ 1n,2lf§—(x+2)l+c

4.1.20. 1= o2
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4.1.21. Evaluate the following integrals:
x—1
(@) sz 6x 113 ° (b) S 375 T 4%

3—2cot?yx , 2+ 3x?
(©) cos? x dx; <d) xz(l—f-gcz)d

4.1.22. Integrate:
(a )SVl—xz+ Vit A (b) S cos 2x dx:

Vi—x cos x— sinx
S?xnlof" ! dx; (d) S(sin S5x— sin bat) dx.

§ 4.2. Integration by Substitution

The method of substitution (or change of variable) consists in sub-
stituting ¢ (¢) for x where ¢(f) is a continuously differentiable
function. On substituting we have:

(rxmde=(Flom] o @t dt,

and after integration we return to the old variable by inverse sub-
stitution ¢ =@~ (x).
The md1cated formula is also used in the reverse direction:

(Flo ] ¢ (t)dt = { [ (x)dx, where x=g ().

a.2.1. 1= xV/x—Bax.
Solution. Make the substitution

V x—5=t.

—5=12, x=1+5, dx=2tdt.
Substituting into the integral we get

Whence

[=5‘(t2+5)t-2t dt=25(t4_'_5t2)dt +1013+C

Now return to the initial variable x:

_—5)*/2 5\
l=2(x 55) +10(x35) +C.

dx
42.2. | = Thre

Solution. Let us make the substitution 14-e*=¢. Whence
e*=t—1, x=In(t—1), dx=dt/(t—1).
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Substituting into the integral we get

1+ex St(t—l)
But

therefore
dt dt
1=Sm—-s7=ln|t—ll—ln|t|+C.
Coming back to the variable x, we obtain

I= 1+ x—l—C x—In(l14-e*)4C.

Note. This integral can be calculated in a simpler way by mul-
tiplying both the numerator and denominator by e~*:

S%dx Sefxe+x]dx——1n(e 4 )4+ C=

=—1In ;— =x—In(e*+41)+C.
123 1= § V();xt35)3
4.2.4. 1= —hde :
S(x4—|-3x2+ 1) arc tan xz_j; !
Solution. Transform the integrand
- (1— 1/x?) dx

[(x+ 1/x)24+1] arc tan (x+ 1/x) *
Make the substitution x—}—i:t; differentiating, we get

(1——> dx =dt.
Whence

]ZS(m—l)arc tan?”
Make one more substitution: arctanf=u. Then

dt
1

=du
and
I= S—=ln|u|+C
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Returning first to ¢, and then to x, we have

I—ln|arctant|+C_lnlarctan (x—}— )l—{-C
4.2.5. I=S Va—x 4
x4

Solution. Make the substitution:

| dt
Hence,
V=12 5‘
I=—) Spmp—dt=—\1 Vatr—T1dt.

Now make one more substitution: ) a?*—1=2. Then 2a2df =
= 2zdz and

1 1
I=—?Sz“dz=—-@z3+c.

Returning to ¢ and then to x, we obtain

—_— xz)’/:

2
1 =—‘(£—3-&‘2x3——!—c.
dx
4.2.6. I=S\a2 sin2 x+ b2 cos? x
Solution.
| — dx =_l_ 1 . dx
Saz sin? x b2 cos2x szFtanzx—H cos2x
Make the substitution =tanx=¢; df =— . Then
b D cos?x
I=£ n-l%=a—lbarctant—{-c.

Returning to x, we obtain

I=l arc tan (% tanx) +C.

ab

4.2.7. 1 -.:S /143 sinx cos x dx.
Solution. Make the substitution 1 4+3sinx =¢, 3cosxdx=dt. Then

3,7 U Cayygr L .3 4, __(143sinx)”s
,/tdt:T,i-St/dt_g.Tz/ fo=043m9 "y,

4.28. [ — sinxdx.
2 ! .(Vcosx‘
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4.2.9. /= e

2.9.1 X(arccosx)5 Vi—x

Solution. Make the substitution: arc cosx =1; ——%— dt. Then
—

1
1=—S =—St bdt__t 4+C_4arccos4x+c
x2+1
id
":/x3-{—3x—|—l X

sin 2x
4-2.]]- 1: md

Solution. Make the substitution:
1 +sin?x=¢; 2sinxcosxdx=sin2xdx -=dt.

4.2.10. 1=S

Then
[ = i—t=lnt+C=ln(l—{—sin“x)—]—C.
422, 1= 0% dx
Solution. Substitute
34+xlnx=t, (1+1Inx)dx=dt
and get
1:S#=1n|t|+0=1n|3+xlnx|+c.

4.2.13. Evaluate the following integrals:
A ES

xInx’

d n -1
(C)§ -2 ,() g;f?ﬁdx;

sin Vx
(e)S dx; 5<lnx—|—]nx>x
4.2.14. Fmd the following integrals:

23 /T2 o Inxdx
(@ Sx l/l xdx; (b) Y V-l—}—ln,x
(c) jcos-"xlfﬁdx

§ 4.3. Integration by Parts
The formula
gudv=uv— Svdu

is known as the formula for integration by parts, where u and v
are differentiable functions of x.
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To use this formula the integrand should be reduced to the pro-
duct of two factors: one function and the differential of another
function. If the integrand is the product of a logarithmic or an
inverse trigonometric function and a polynomial, then u is usually
taken to be either the logarithmie or the inverse trigonometric func-
tion. But if the integrand is the product of a trigonometric or an
exponential function and an algebraic one, then u usually denotes
the algebraic function.

4.3.1. I = S arc tan x.dx.
Solution. Let us put here

u=arc tanx, dv=dx,
whence
dx | .
du= et v=x;
I/ =Sarc tan xdx = x arc tan x — % =xarc tan x—% In(1-4+x?)+4C.
4.3.2. |= g arc sin x dx.
43.3. |I= chosxdx.
Solution. Let us put
U=x; dv=cos xdx,
whence
du=dx; v=sinx,

[ = S xcosxdx=xsinx—g sinxdx = xsinx+cosx+C.

We will show now what would result from an unsuitable choice
of the multipliers « and dv.

In the integral chosxdx let us put

U==COSX; dv=xdx,
whence
du == —sin x dx; v=%x2.
In this case

/;:—;xzcosx-1—%Sx‘zsinxdx.

As is obvious, the integral has become tnore complicated.
4.34. [={ x*Inxdx.
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Solution. Let us put

u=Inx; dv=x3dx,
whence

du==—; v=

L
7

x*dx = }1 x“lnx—-——x‘—l—C

ey | —

I = ‘lnx———Sx4————x4lnx

4.3.5. I=S (x2—2x -+ 5) e~ * dx.
Solution. Let us put
u=x*—2x-+95;, dv=e *dx,
whence
du=(2x—2)dx; v=—e%
=S (x*—2x+5)e *dx=—e *(x*—2x+5)+2 S (x—1)e~*dx.

We again integrate the last integral by parts. Put
x—1=u, dv=e"*dx,
whence
du=dx; v=—e %,
=2 S (x—1De *dex=—2e"%(x—1)42 S e~ *dx=—2xe~*1C.
Finally we get
=—e *(x*—2x+5)—2xe *+C=—e"*(x24-5)+C.

Note. As a result of calculation of integrals of the form S P (x) e®* dx

we obtain a function of the form Q (x)e**, where Q(x) is a poly-
nomial of the same degree as the polynomial P (x).

This circumstance allows us to calculate the integrals of the in-
dicated type using the method of indefinite coefficients, the essence
of which is explained by the following example.

4.3.6. Applying the method of indefinite coefficients, evaluate
= { @w—17)e*dx.
Solution. | (3x*—17) e dx= (Ax*+ Bx*+ Dx + E) e**+C.
Difierentiating the right and the left sides, we obtain
(3x*—17)e** =2 (Ax®+ Bx* 4+ Dx + E) e** + ¢** (3Ax* 4 2Bx + D).
Cancelling e**, we have
3x2—17=2Ax*+ (2B+34) x*+ (2D + 2B) x4 (2E - D).
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Equating the coefficients at the equal powers of x in the left and
right sides of this identity, we get

3=24, 0=2B-}34;
0=2D-+2B; —I17=2E -+ D.
Solving the system, we obtain
3, . 9 . 9, _n
A=5; B=—7; D=3, E=—g.

Hence,
S(Bx‘*— 17)e** dx = (%x“’——i—xz—i--g—x—%) e** - C.
4.3.7. Integrate:
1=S (x*+ 1) cos x dx.
Solution. Let us put

u=x*+1; dv=cosxdx,
whence

du=3x*dx; v=sinx.
I=(x*+1)sinx—3 S x*sinxdx=(x*+1)sinx—3/,,
where 11=S x?sin x dx.
Integrating by parts again, we get
l,=—x*cosx+21,,
where [,= chosxdx.
Integrating by parts again, we obtain
I,=xsinx-+4cosx+C.
Finally, we have:
1=S (x*41) cos x dx=(x*-+1)sinx43x2cosx—6x sin x—6 cos x4+ C=
= (x®*—6x+ 1) sin x + (3x2—6) cos x+ C.

Note. The method of indefinite coefficients may also be applied
to integrals of the form

S P (x) sin ax dx, S P (x) cosaxdx.
4.3.8. = { (*+3x+5) cos2x dx.
Solution. Let us put

S (#*+3x-+5)cos 2xdx =
= (Ax®+ Ax+ A,) cos 2x 4 (Box? + Byx + B,) sin 2x 4 C.
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Differentiate both sides of the identity:

(x*+3x+5)cos2x=—2 (Ax*+ A, x+ A,) sin 2x +
+ (24x+ A,) cos 2x + 2 (Byx? + B,x -+ B,) cos 2x+4- (2Byx+B,)sin2x=
= [2Byx*+ (2B, + 24,) x+ (A, +2B,)] cos 2x +
+ [—24%+ (2By—2A,) x + (B,—2A4,)] sin 2x.

Equating the coefficients at equal powers of x in the multipliers
cos2x and sin2x, we get a system of equations:

2B,=1; 2(B,+4,)=3; A, +2B,=5;
—24,=0; 2(B,—A4,)=0; B,—2A,=0.

Solving the system, we find

Ay=0; By=+; A,=4: By=>; A,=3; B,=

2

|

Thus,
S(x2+3x+5)c052xdx=(—;—+ 3)c052x+< x? i— x+ )sin2x+C.
43.9. I= S (3x2 4- 6x - 5) arc tan x dx.

Solution. Let us put

u = arc tan x; dv = (3x®+ 6x 4 5) dx,
whence
dx

du——‘m,

v=x>-+3x2 4 5x.
Hence,

I = (x®+ 3x% 4 5x) arc tan x—S ﬂ—"}%}"—s—xdx.

Single out the integral part under the last integral by dividing
the numerator by the denominator:

3+ 3x25. 4x—
I, =S-"—iﬁ"—x-5ti‘d —S(v-{—S)dv{—S z+1

=g +avref F s =

Substituting the value of /,, we finally get
I = (x®*+3x2+5x+ 3)arctan x—x2/2—3x—2In (x*+ 1) 4 C.
4.3.10. Find the integral
I= Se“ cos4xdx.

—|— 3x+2In(x*+1)—3arctanxy--C.

Solution. Let us put
e =y; cosdxdx=dv,
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whence
1 .
S dx =du;, v= 7 sin 4x.
Hence,

1 . L.
| —= Te“ sin 4x —%Se“ sindx dx.

Integrating by parts again, we obtain

r n
[1:j e** sin 4x dx = — —i—e”xcos4x—|—%5 es*cos4x dx.
Thus,
I=—le-""sin4x—3 ———l—ei"‘cos4x—|—E e’* cos 4xdx
4 4 4 4 ’
i. e.
L 5 25
I——L}-e’f(sm4x—|—7cos4x)—-ﬁl.
Whence

[ = %e"" (sin 4x + % cos4x) +C.
4.3.11. 1= cos(In x) dx.

Solution. Let us put

u=cos (Inx); dv=dx,
whence

du =—sin(1nx)d?x; v =x.
Hence,
= Scos (Inx)dx =xcos(In x) + S sin (In x) dx.

Integrate by parts once again

u =sin (In x); dv =dx,
whence
du = cos(In x)‘i—x; v =x.
Hence,
1, = S sin (Inx)dx = x sin (In x) — S cos (In x) dx.
Thus
[ = Scos(lnx)dxzxcos(lnx)—l—x sin(lnx)—1.
Hence

I = % [cos (In x) -+ sin (Inx)] + C.
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4.3.02. 1={xmn (14 1) ax.
Solution. Let us transform the integrand

( + — ) n—-ln(x-l— 1)—Inx.
Hence
1=len(x—}—l)dx—lenxdx:I,—lz.

Let us integrate I, and /, by parts. Put
u=In(x-+1); dv=xdx,
whence

d 1

du:TT;i}; U='§'(x2’—l)'
Hence

h=feinees e =307 D inGh 1>——S "‘E‘i""

ln(x—l—l)——-4— -é—x—}—C.

)—-2— (x—-—l)dx:

Analogously,
12=Sx In xdx=x2—2]nx—%x2+C.

Finally we have

l—_—len (l —|-%)dx=%(x2—l)ln(x+ 1)—%21n r—l—% +C.

4.3.13. 1=§ VEFi(n(e+)—2iny

x4
Solution. First apply the substitution
1
l —I— —Jﬁ = t.

Then

2dx dx 1

dt=—=-5 or GZ=—di

Hence,

1—5 ]/1+ x2+'-£‘_——§Vt Int dt.

The obtained integral is easily evaluated by parts. Let us put

u=Int; dv=Vtdt.

dt 2 e
du=t—, U=§‘tVt.

Then
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Whence
— 5 (Vimtdt=—3 [StyTme—% (VTat] =
=—%[§tl/t lnt—-—%tl/t—]—l-c
Returning to x, we obtain
[ ()= () e
ﬁ%—”ﬂ[z 3in(1+5)]+¢.
4.3.14. 1=Ssinxln tan xdx.

4.3.15. [ = S In(VT=x+V1+x)dx.
Solution. Let us put

u=In(V1—x+V1+x); dv=dx,

whence
du= __ | (— I_—I— l__>dx=
T+« 2V1—=x 2VT1+x
L VIix—Vifx _dx 1 Vi-e-1 .
T2 YiIx+Vitx Viee 2 xVi—=x o
v=x.
Hence,
Vi=x—1
I_xln(l/l—x—{—l/l—i—x)—— Vl

=xIn()/ l—x+V1+x)—5§dx+?57J‘L—=

1 —x?

=xIn(V T—x+V l—l—x)—%x—l--;—arcsin x+C.

Note. In calculating a number of integrals we had to use the
method of integration by parts several times in succession. The
result could be obtained more rapidly and in a more concise form
by using the so-called generalized formula for integration by parts
(or the formula for multiple integration by parts):

§u o de=u() o, ()—u' (¥) 0, (0)+u" (x) 0, (1) —
A (1P (1), () — (=17 § ()0, () di,
where
v, (x)= Sv(x)dx; v, (x)= S v, (N)dx; ... v, ()= S v, -, (x)dx.

Here, of course, we assume that all derivatives and integrals appea-
ring in this formula exist.
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The use of the generalized formula for integration by parts is
especially advantageous when calculating the integral S P, (x) o (x)dx,

where P,(x) is a polynomial of degree n, and the factor ¢ (x) is
such that it can be integrated successively n+4 1 times. For example,

SP,, (x)et*dx= P, (x)eka — P, (%) 9:;-{— ..
kx
+ (=1 P (x)151_+i._|_0=
Puld 5 Pr@+ .+ G PR (0] 4-C

= gkx

4.3.16. Applying the generalized formula for integration by parts,
find the following integrals:

(a) S (x*—2x% 4 3x—1) cos 2x dx,
(b) § (@x*+3x2—8x+ 1)V 2+ 6dx.
Solution.
(a) S(x“ 2x2 4+ 3x—1) cos 2x dx = (x* —2x* }- 3x -—l)sm%c
A\

_(3x2_4x+3)( cos?x) (6x—4)< sm2x)__ cols;;2x+c_

sin 2x (2x3_4x2+3x)+coz 2x
(b) §(2x3+3x2_8x+1)1/2x+6dx=

/
— (v 30—k ) EEO (g gy g @EOM

(6x*—8x +3)+C;

(2x--6)7/2 (2x - 6)%/2
+ (1204 6) g7 ——125575-4C

_ Vs?;j;ﬁ (2x - 6) (70x* — 45.x* — 396 4-897) - C

Evaluate the following integrals:
4.3.17. {In(x+V T ) dx.
4.3.18. § 3/ (tnx) dx.

4.3.19 arc sin xdx
a0, [resnser,

4.3.20. S‘xcosxdx

sindx °

4.3.21. g3x cos x dx.
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(x® —2x% -+ 5) e®* dx.
4.3.23. \ (1 + x?)%cos x dx.

J
§
4.3.24. g (x? ++ 2x — 1) sin 3x dx.
{ (¢ —2x+3) Inxdx.
S x® arc tan x dx.
4.3.27. S x®arccos x dx.

4.3.28. Applying the formula for multiple integration by parts,
calculate the following integrals:

§ 4.4. Reduction Formulas

Reduction formulas make it possible to reduce an integral depend-
ing on the index n >0, called the order of the integral, to an
integral of the same type with a smaller index.

4.4.1. Integrating by parts, derive reduction formulas for calcu-
lating the following integrals:

dx . _ ((sn%x .
(a) /n= (_xz-_i_—'az)n' (b) In ~m S\COS”’X ’
() I,= S (@® —x?)" dx.
Solution. (a) We integrate by parts. Let us put

1
= (—m , dv= dx,
whence
2n x dx
dUZ—W, U=UX.
Ience,
L= e )"+ n § e e =
(x4 a2)—a? o
(xz +a )n *—2”’ (xz—i-a'l)""'l dx (xz+a )“—f—QnI 2na ,n+l»

whence

/ 1 X 2n—1 1
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The obtained formula reduces the calculation of the integral /,,,
to the calculation of the integral [/, and, consequently, allows us
to calculate completely an integral wilh a natural index, since

II=SL=711-arctan%+C.

x2+a?
For instance, putting n=1, we obtain
d 1 1 1
Iﬂ:S (x2—|-xa2)2=27'x2+a2+2_a2Il:ﬁxz—l—a_z_l_ﬁar(:tan%_i_C;
putting n=2, we get
1 X 3

dx
b=\t wrar
1
m' ()62~|——02)Z+W.x2—|-a2+8 5arctan———|—C.

(b) Let us apply the method of integration by parts, putting
sin x d
cos™ x

u=sin""1x;, dv=
whence

du=(n—1)sin*"2xcosxdx; v= !

(m— 1) cos®—1x

(m=1),

Hence,
] . sint—1x n—1 (sin"-2xdx
meo=m = (m—T)cos”=1x m—1 J cos®—2x
sin?—1 x n—1
Tm—Tycos"Tx m—1 Iy, oom (m==1).

(c) Integrate by parts, putting
u=(a*—x*" dv=dx,
whence
du =—2nx (@*—x*)""1dx; v=x.
Hence
l,=x(@—x*)"4+2n S K (@—x%)""ldx =
=x(a*—x?)"+2n S x*—a*+a®) (@®—x)"1dx =
=x (a*—x?*)"—2nl,+ 2na*l, _,
Wherefrom, reducing the similar terms, we obtain
(I42n)1,=x(@—x*"+2na%l,_,
Hence,

1,= x (a2 —x?2)n 2na? I

on+1 2nt1 ' n-1
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For instance, noting that

dx Lo
I_ 1/2 =S‘m=aTCSln;+C,

we can find successively
— 2
Lyye = S ‘/'az_xz dx:’;i (az_'xz)l/2 + % I_ys=
—e 2
=ZVe—2+ZLarcsinZC,
2 2 a
3
13/2=S(a2—x2)3/2dx=-ﬁ—(a2-—x2)3/2—[—Ta21,,2, and so on.

4.4.2. Applying integration by parts, derive the following reduc-
tion formulas:

(a) I,= S (Inx)"dx =x(Inx)"—nl,_,;
©) 1= § (nyds =S iy (@t
© I,= S x"e* dx = x"e*—nl, _;;

d) 1,= S e**sin® xdx =
e'xx

= ¢ n(n—1)
Tt Fnt

sin®~1 inx—
X (asinx—ncosx)+ RN

I,

4.4.3. Derive the reduction formula for the integration of /,=

=S'-Tdﬁ— and use it for calculating the integral I, = .df .
sin”® x Sin” x

4.4.4. Derive the reduction formulas for the following integrals:
(a) 1,= S tan*xdx; (b) I,= S cot” x dx;

| dx
© 1= T2




