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7.3015 Since f is continuous on IR Fundamental Thm

ofCalculus implies hix S flt dt is differentiable
on IR and h x fix XER

By Chain rule h Xtc and h x c are

also differentiable on IR Hence

gix J f f's Sff hexts hex c is



differentiable on IR and

g x h'cxtc h x c fixic fix a

7.3016
Since f is continuous onTOIJ FundamentalThmofCalculus implies

Sff and Sff If are differentiable on 0,1 and

Soft fix and f fix

Since Sff Sff XE0,1 we have

f x f x XE 0,1
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7.3022
hex

if min21 relativelyprime

1 if O

O if is irrational

9944

Then Sgn h x
1 if M n 1 relativelyprime

t if O

O if is irrational



Dirichletfunction

which is not Riemann integrable

7.407
a ESO let 0

Pe 0 I 4,1 8 Ike
Then U g Pe 0 1 E E 1 1 4 4

and L 9 Pe 0 0 E E 1 1 Ite

E

Hence LlgPe g U g UCSPe

Since 0 is arbitrary we have

g U g

b Since g is integrable bothRiemann Darboux

changing value at one point is still integrable

and with the same integral 58g g U g



7.409 Since forany submiterral ExitXi on ah

44 fix fix
XEExit Xi

and Effi f fix

Eff f fixltf.la exit xi

4,1 fix fix

Therefore partition P of a b

LIF P E ff.fm Xi Xi 1

Life P f H Xi Xi 1

LIF P Life P i fix tax Xi Xii

L fitfap

fitfe
Now E O P sit f Lff P E

and IP St f Life B E

Let P P UP be the common refinement of P Pa



Then LCS CLG P E
see 1 5544 2Ife LCF P E

f Life Llf P f P 28

L fitt t2E by

Since 2 0 is arbitrary we have

f Lffe Lffitte

Dirichlet function Dex
if rational

ifxirrational
0 1

Then LCD P 0 partition P

LID O

Consider fix _10 if
rational

sif irrational
on

Then similarly f p 0 partition P

f 0

i D f O

However D f x 1 XE 0,1 is integrable 4 1

LCD f 1 O LIDDLE


