
(a) e*>x+1,vxt1R

The equalityholds ofandonly of
x =0

Pf:. When x =0, 2.H.S =R.H.S =1.
· When Xx0, since (et' - ex,
by MVT, 1(((0,x) s.t.

eY - i =21(X-0)>X, i.e.

ex - x +1.

· When X so, by MUT,
1 ct (X,0) s.t.

e - e =e(0 - x) < y, i.e.

e" > x +1
↓

xe+x+1

#
- I



(b) -Xismx-X, VXEIR

· When x =0,
six =

0

· When XSo, smca (six/'=cosx
/

by MVT, 1Cto,X) s.t.
smx-smp =c03c(X- 0)

Since -(0)
=1,

- x=smX = X
.

· When XCo, by MUT,
I (t(X,0) s.t.

smo- sx =cosc(0 - x)

Since scusC=1,

Xi - smx -X, i.e.,

xIsmX- - x
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(2) IfC > 1,(x +1(<><x +1 for all x x - 1

with equality ifandonly ifx =0.

ot:. When X=0, L.H.S. =R. H.S. =1.

· When X>o, since ((x+1(9)'=G(x+1)-
by MVT, 1(t(0,x) s.t.
(x+19 - 1 =ax +1)9

+

(x - 0)sax, i.e.,
(x+15 - 2x + 1.

· When -12Xso, by MUT,
I (((X,0) s.t.

1 - (x +16
=2(+12

-

11 - x) < -2x, i.,
(x+1)2 + 2x +1.
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(d) If a,bs0 andOSCC1, then

asp"<s<a + stdsb with

equality ofand only of

Pf:This inequality isequivalent to

(8(622(,) +(1- 2).
Itsuffices to show

itxsand
091, then

↑12x +11 - 2) with equality
ifand only ofx =

1.

· When x =1, L.H.S. =R.H. S. =1.
· When x 1, since (M = a x*%,

by MVT,1(E) 1,X) s.t.
A - 1 =a(

-

(x - 1)
< G(x-1), i.e.,

X
<
<ax +1 -2).



· When 0<XCI, by MUT,
7(G(X, 1) s.t.

1 - x5 =a(
-

(1 - x)
> G(1 - X), i.e.

X9 < 1x +(1 -2).
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