Lecture 35 Special class for exercises in
chapter >

Example 1 (page 190-8) Suppme for any x=0,
: ; 1
x+l—-Jx=——7— —{ x«::—
> Zw“x+ﬂ(x) 4 Ax)

Then

Im &(x)=— hmﬂ(x} —;

x—r -0}

2Vx +x +(1-2x)
4

Proof Obviously, €(x)=

The result easily follows.
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Example 2 (page 205-13) Find a and £ such that
lim (Y16x* —8x° +10x -7 —ax— )= 0.

X—F-Fay

Solution Since

lim (416x* —8x’ +10x—7 —ax— ff)

X—3-fol

=lim2x{f1—l+53— LI
X->bon 2x 6x 16x 2 2x

we see that

lim {fl- L 53- ?4-E—£ -0
14| | 2x 6x 16x Z 2% =

which shows that




It follows from

= 3 4
Y 2x 6x° 16x* 2 2x 8x x
that
o 1 I A
= | 2% 6x° 16x* 2 2x
‘ 1 1
lim (?_.I ——2x— 1 U(—})
K a0 4 X
1
—=0.
P 4
Hence
1
p= e
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Example 3 (Page 228-23) Suppose that f(x) is
downward convex and f'(x,).
Show that

f(x}} f(xu)+ f,'[Iu){I _Iu) -

xﬂ+x Sk
5 . Then

S@) S [()— S
X—X X — X ]
Let x,= “'“;x‘ . Then
f(x)— fx) - J(x5)— f(x)

4 g *3 =
By repeating this procedure, we get a sequence {x,} such

that

Proof Forany x>x,let x
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E_]E{Iw}:‘rﬂ ﬂ]]d
f{x)_f(-rn} ~ f{xn)_f(xﬂ}
0 A

Hence

f@ S0 o S @)

ae R—pa0 e
X Iﬂ I" Iﬂ

A similar argument as above shows that for any x<x,,
S(x)—S(x,) =T f(#,,) 5 i(x.}) _ Py

XX, = X o

The proof is complete.
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Example 4 (Page 245-3) Suppose f(x) exists. Show

'.hﬂ.‘. liﬂlf{x+h}+f(x_h)_2f(x}:f’(]‘,‘}_

h—0 hz

Proof Obviously,

limf{x+h}+f(x_h)_2f(x) limfr(x_l_h}_f'(x_h)
h—»0 h* h—>0 2h

X lﬁm(f'(x th)—['(x) [(x—h) —f’(x)]

9 k0 I 1
=JF(x).
The proof is complete.
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