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l€t I be & bounded real r.utued function on [a, D]. Explah what is meant by the statement
that "l is Riemann intcgrable over [o, dl,'.

(a) With usual notations, prove that a bounded function / on [a,r] i$ Riemann jnte_
grable if and only if Jor each € > 0 there is d > 0 depeDding on the choice of r such.,,1-,-..-. tb.. I

'tre lDlr, 
/, ( i - J. l\r)d.tl < f for a[ parttion ,P of [a,6] with ll1,li < d and for

all sele.lion of Lhe i.]{crmediate poinu6 (.

(b) Prove that if / is fuemann integrable over la, rl and there exi6t ,r, M € R such that
.rf I@ 

= 
M, tu c ln. hl *her rherp Fxisrs // € tm. M 6uch rhat

l^ fb) at : utt - o).



What is fteant by the statem€nts "an impmper integroJ of the fir6t kind is coDvergent"

and "an imprcper integral of the second kiDd is coDl?rgent'r?

Drscuss the con\,€rgence ol Ihe followlng:

\ut f"* "u' d': 
I

I

(b) 
Jo Gdxt I

t"t l,*"ra,, I

ot l,* fua,, I("t"i---L"-r'd, 
I

3. De6ne the term uni,form conaergence of a sequence of functions. 
I

(o) Pro!€ that the sequence ofrea.l-lalued functions {/"}"s6 deined on E g R corle.gerl

uniformly on .A if atrd orlly if for every € > 0 thele exi]st6 ao inteser N such thail

lf*(a\- J*@)l<e torallr€Eandforallrn,r,>N. 
I

(b) Let {f,} be a s€quence of futrctions that axe integrable on [a,6] suppose that {/"}l



) Let {/J, {9'} be two sequences of functions defined o1€r a non-emPty set t g R.

Suppose a.l6o that:

i. !./r(r) "onoe"g"" 
oniformly in E;

*=!

ii ! lol+r(o) -or(,r)l :l M for a,ll s e E, for some M > 0;

iii. 191(*)l :i M for all r e E.

Pmve that I,fb(r)gr(f) converges uniformly in E.

Prwe uhat I W converges unifoflnly on [d, rl. where d > 0.


