
 MATH2060 TUTOG

Recall Def 5.4.9
A function 4 a b IR is a stepfunction

if subintervals Ii it in notnecessarily closed with

Iin Is for it and

ab Ii
s t 4 2 constant funition on Ii
i e fix ki txt Ii 1for some ki

Ans NO
Consider 41 1 1 if xeto.MG

0 if xeto.IQ
So 4 can only take values 0 ort

However 4 is NOT a step fin because

Sx 41 1 1 cannot be expressed as a finite union

of subintervals of oil
Suppose 4 is a step fen
Then subinterval I of on s.t.IE x 4 x7 1
Then bydensity of IRIA a qe.MG s.t.ge I
But 4187 0 contradiating ft I x 41 1 11



Ans Suppose P ixmxibt.tt is a tagged partitionof a b
Then Slf p Eflti Xi Xii
Define y Tab IR ly

u EfHi Mixinxi
where Yend x 1 if e lid elementary stepten

0 otherwise

Then y is a step fan and

fill If HillaYemen thy Them7.1.5

if ti xi xii by Lemma 7.2.4

Sla p



Ans Let f to.lt IR be definedby
fix f if ocxel

if x o

Then e 10,1
f is its on Cil

f e Real
However f RTO I sime f is notbounded on 0,1



Ans First we show that fig so
Sime

g is its on a b Xx E Taib s t

g x1 glxx m so xe a b
EVT

So Sabg Jim mlb a so

Now we prove the Integral MVT
Sime f is its on ab Xi X E a b

fix fly fix xcta.bg
EVT

fixygix flxglxeflx.ly xVxttaib

So bythmt.lt
figefifyefwilig

the ftp.twa
By Intermediate ValueThm a cetaibls.efa ff.gl
i e lify felig

The conclusion fails if we do not have g x 70
Forexample let fix glx x on E ID
Then fify fix 0

but fully fully o oct 1rd



Ans If f 0 the result is trivial
Suppose f 0 Since f is cts on a b EVT implies that
7 X E a b s.t.flxd suphflxtixeto1317
Leteso.s.t.Ecflx

By continuity 850 sit
fix flx.nl ce xe xo f.x.tt nta.b

In particular c d ab cad
s.tofix e c fix flxo x e Ted

Now fat fix b a flx

and sit t silky
cdaltw.ie

Heme d e fix a Mn Sdf b a flxdkne.IN

Note him α I 270

Letting n o fix e Mn fix
limSPMn him P b a fixd flx

fix limit d e fix e limitMn

Letting not we have limitMn limeyMn flx
That is himMn fix sup fix xeto.it


