Lecture 25 Special class for exercises in
Chapters17 and 18

Example 1 (Page 250: 5(2)) Find I: lﬂg(l 2acosx dz)-:i‘r.
Solution Let

I(a)={ log(1-2acos x+a")dx
and

f(a,x)=log (] —QHC{]SI+GZ) _
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If |a|<1, then

I’(ﬂ):r 2a—-2cosx &

°1-2acosx+a’

—l-rr[]-f Ll z)cix
av? 1-2acosx 1 a
={J
It follows from 1(0)=0 that I(a)=0 when |ﬂ"~i1.

If |a|>1, then

I@=1¢)

. [2 I
=I log| 1——cosx+—
¢ b

b}h —
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= LI log (bz —2bcosx +1) dx — I: log b*dx

=2rlog|a| .
If a=1, then

(1) j:lug(z 2cosx)dx =0
If a=-1,then
I{—]}::I:Ing(2+2msx)ir:ﬂ,

Hence

S 2z loglal, |a|>1
= la| <1
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Example 2 (Page 264: 4(4)) Discuss the uniform
convergence of J: x""log” xdx under the following
conditions, respectively

() p2p,>0;

@ p>0.

Solution (1) For P>F,>0 and 0<x<1,

O0<x”'log’ x<x”'log’ x
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Then

' 1
Jlxp‘"l lugzxairzix”" log x —Ilix‘""“‘ log xdx
4 Py 0 % p,
_2 .l _ 2
Py 0 -

1
Hence _[D x" ' log® xdx is uniformly convergent for p=p, >0.

(2) Obviously, x""log®x is decreasing for 0<p<1 in

]
(0,1]. Hence for any 7: 0<y<_,
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The fact Im 7" =1 implies that there exists 0<p, <1 such

g
1
Py
:}_
that 7 5 -
i 1 2 1 II'
.[‘ x? log” xdx > —log” —
o 2 4

1
Hence Iﬂ x?"log” xdx is not uniformly convergent for p>0.
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