MATH 118 WINTER 2015 LECTURE 6 (Jan. 14, 2015)

e Integration by parts.

o Observation: u, v differentiable, then
(wv) =v'v4+uv = uv'=(uv) —u'v. (1)

o Taking indefinite integral:

/uv’dx:uv—/vu’dx. (2)
/udv—uv—/vdu. (3)

Exercise 1. Shall we use uv+ C instead of uv? Explain.

o Use differential symbol:

Exercise 2. Assume further that u’ is continuous. Prove that /u v’ dz and [vu’dz both exist. (Hint:!)
Problem 1. Are there u,v differentiable such that /u v’ dx does not exist? (Hint:? )
e Examples

Example 1. Calculate
xe®dw, / Inzdez, / arcsinx dx. (4)

/xemdac = /xdem
= xem—/e"”dx

= (z-1)e"+C. (5)

/lnxdx = xlnx—/xdlnx
= xlnx—/dx

= z(lnz—-1)+C. (6)

Solution. We have

/ arcsinzdxr = xarcsinx — / x darcsinx

xdz
V1-2?
d(1—2?)
V1—2a2
= zarcsinz +Vv1—x?+C. (7)

= gxarcsinx —

= gxarcsinx + %

Example 2. Calculate

/a: e?*de, /a:2 cos3zxdx, /a:2 In?z dz, / arctanx dx, /a: arctanx dz. (8)

1. Let F(x) € /v u’dz (prove the existence of this first), then there must hold [uv — F]'=uv’.

2. Seems to me u=z?sin(1/z3),v=12%cos(1/2%) could work by trying to prove lim,_, o4+ F(z) = +co if F/=uwv’. Please
inform me if I am wrong.



Solution.
We have

/xe%dx

/$C2COS3£B(1LL’ = /x2d8m33x

x2sin3x 2x cos3 T
= T*/?d 3

x?sin3x  2xcos3z 2cos3x

3 + 9 —/ 9 dx
2 .
rsin3x 2$C083x—£sin3x+(].

/x2 In2zdx =

/arctanxdx =

3 9 27

3

2 x
/lnxd<3>
3 3
LARNC I 1
3lna: /321nx$dx
3 2
2, [ 227
3lna: / 3 Inzdx

3
T2 2.3
3 In“x /lnxd<9x>
T

3 223 2
Ty o 4T 4.2
3lna: 9 lnx—i—/gx dx
3

2 n2r — 2 43 + —= 3_|_
331nx z°lnzx 27.1' C
Z 2 2 2

x arctanx — /a: darctanx

a:arctanx—/ ﬂ

241

xarctanx—l/ —d(:r2+1)
2 241

xarctanz —%111(1‘2 +1)+C.

2
/a:arctana:dx = /arctanxd(%)

2 1 2
= m—aucctauna:——/ i dx

2 2 ) 22+1

2 1 1
7arctana:—§/ l—m dx

(10)

(12)



arctanz —g—i- C.

(13)
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