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QI ) (Supp . Ex
.

3)

Let f :[ a ,b] → R be a  nonnegative  continuous function .

Show that Pat =o ←→f=o

Pf ) [ ⇒ Trivial .

[ ⇒ ] Proof by Contra positive :

Suppose f # 0
,

want to show Pat FO
.

Since f # 0
,

There exists X. Eta ,b] such that fcxd > 0

By continuity of  f on
Iaib ]

,

there exists 8>0 such that

tt  × E [Xo- 8.  xots ] A [ a

,b]=
: I

,
flx ) > #¥

.

'

. Pat 3ft ( since  f 20 )
I3SHE

> the .s > o

I

i. fabf FO
.

in



QZ ) ( §

7.2
Q 18 )

Let f :[ a ,b] → R be a  nonnegative  continuous function .

Let Mn :-. ( fbafn)± and Mi= say,p ,

t

Show that linmmn - M

Pf Case 1 : ¥0 :  then Mn=O = M
,

V.  new

Case 2 :  f # 0 :  then by Max - Min Thm
,

It  Xo E
 [ a ,b]  s . t .

 fcxo ) = M > 0
.

Given 0<e< flxd
, bycontinuity of f

,

7- S > 0 s . t .

tt  × e
 [ Xo - S

,

xots ]nI a ,b]= :  I
,

HK ) - flxdl < E

In particular , flx ) > fcxo ) - E > 0

.

'

. fbafnz { f
"

>_fltcx. ) - ejn = ( fkos -an .s

I

.

'

. Mn = ( fabf
" )± 2  Had-e) .s±

.

'

.
linmmn 2 tfcxo )

- e) linntg±= fcxo ) -

E

Letting E→O ⇒ tinntmn Zflxo )=M



On the other hand : Paths Sabmn = Mnlb . a)

.

'

.
Mn= ( Sabf

" )± EM . l b - ask

.

'

. lirnhmn s M . Tnnrlb - as ±=M

Combining above
: ME time Mn ETMNMNEM

.

'

. linmmn exists  and linmMn=M - #



Q3 ) ( 557.2 Q 19 )

Let f :  Ea
,

a ] → R be integrate .

if f is odd ( ie .  ftx )= - fcx )
.

-Vxe  to.a] )

show that Eat to

Pf : Let Pn = { 0
,

Ff
Era

,

...

,

a } = :{ xo
,

×
, ,

...

,
xD

be a partition  on to ,a] then HPNH → 0
.

Choose 2
;

 =  X ; E  [ x ; ,x;+ , ] Therefore
, by Theorem 2.6

,

foaf =

linn
Stfpn ) =linmnnzotlz ;) . En

On the other hand
,

let Qn= { - a
,  

- ate
,

.  .
.

,

- a+a=O }

= { yo ,

...

,
Yn ] be a partition  on [ t

, 0 ]

.
Let  W

;
 

=yj+
,

EEY ; ,Ynd

Then similar  as  above
, flat =linmstfioinflinmnsglgflwid. En



Ancillary diagram for notations i e. g.  for n=3 :

20  2
,  22

Xo X
,

X
, Xz

£
1 1  " 1  1 ]

- a
0 a

Yo Yi Yz Y3

Wo W
, Wz

Now  since  f is  odd
, V. Osjen - I

,

f( 2 ;) =  ftn . a) =ftIn . a) = - fc - at tent a) =
- flwn . ,→ )

.

'

.
fn

, smzlgflz;) . In = Eltflwn .

, . ;) ) . En = . II. flu .
) E

j  0

Therefore
,

foot = linm §lotkil. E = - linmfnejfcw;) .a== - Paf

i. faat = Eat + sit = o



Q4 ) 1 Supp . Ex . 8) Let f :[ aib ]→R be continuous

and g :[ a. b) → R be positive continuous

then There exists  c E [ aib ] s .  t .

fbafg =  fcc ) . fabg

Pf ) Let Flx ) - sxatg ; Gk ) = Saxg

Then as f. 9 are  continuous  on
[ aib ]

,

by Second Fundamental Theorem al Calculus ( Thm 2.14 )

F
,

G are Continuous  on [ a ,b ]
,

differentiable  on
( a. b )

and V.  xe ( a. b)
F '( D= #9) ( × ) ; G 'lx)=g( x ) > 0

a

'

. By Cavohy Mean Value Theorem ( Ch .

6 Thm
.

6.32 )

Flb ) - Fla )
There exists ce L a. b) such thatGaa ,

= FGYYT
,

Note  that LHS -

Sgbggtgoho and RHS.tt#Y=fk )

.

'

. fbafg =  fcc ) fabg


