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Question 1 True or false

a Every continuous function is integrable

T THM 8 1 TBB

b If f is integrable on a b then for all

y f there exists asceb such that



If Y

T Integrals are cts THM IVT

c If every point in E is an accumulation point

then E is closed

F Take E 1 1

d If E is closed then E is not open

F Take E or E R

T if E and E IR

e If E is compact and f E IR is continuous

then f is bounded

T Continuous image of a compact set



is compact Compact bounded

Question 2 Yes or no

Set E Open closed compact
Q N N N

1 252 Y N N

tin s N Y Y

Question 3 Fill in the blank

E E EO JE

0 E O E

Eat



Question 4 Definitions and statements

a Define what it means for f IR IR to be

integrable on a b where act

There exists I EIR such that for every
E O there is some do with the property that
whenever
a so t Eos take xp th on b

is a tagged partition satisfying 191 x i i d

we have

II Efftills of il E

b State the integrals are continuous THM

If f is integrable on a b and Fix tidt
then F is continuous

c Prove that In a a 1 for all as 1



MVT applied to enloc on 1 a

E 1 a sit In c
1

1
But 1 C a 1

I 111
1 af enca a 1

Question 5

a Fill in the blank f is integrable on a b

if and only if for every so there exists
a partition pf of such that

U f P L f P SE

b Prove that F P U f P



Write P as a xo x c can b

Then
mig.IE ffits Mi sup f t

f It EX

So m Mi Finally

f P mi og og 1 Milos xi i

U f P

c Suppose there are partitions Po and P

of a b such that U F P f Po

Prove that f is integrable

Hint Consider the union PE Po UP Then

f Po f P and Ulf P UCFP



because P is a refinement of both Po and

P prove this Conclude using parts a and

b above

BS 7.3

Let fan f By FTC F is diff

and F f and f F b Fca

9

Let ce 0,1 Then F c ff f c Flo

But also fit f F 1 F c

So F c f o F 1 Fcc



2F c F 1 F o

FCC FEE So

F is constant But f F f O
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Question 1 True or false

a Every continuous function is integrable

T on a b

fix 30 Use Lestessues criterion
b If fvis integrable on a b then for all

y f there exists asceb such that



If Y

T S's are cts IVT

c If every point in E is an accumulation point

then E is closed False 0,1

d If E is closed then E is not open

F E E R

T if E EIR
e If E is compact and f E IR is continuous

then f is bounded T EVT



Question 2 Yes or no

Set E Open closed compact
Q N N N

1125 Y N N

thin N Y Y

Question 3 Fill in the blank

E E EO JE

in EVE Eulo's

EAH



Question 4 Definitions and statements

a Define what it means for f IR IR to be

integrable on a b where act

Flesh it out U f P L F P CE

Flesh it out J f

flesh it out tagged partitions
2 fitil Ei

6 State the integrals are continuous THM

Let f be int on a b Let

fix if e at lassett Then f ats
c Prove that In a a 1 for all as 1

MVT to en on 1 a



Solution 1 In a t dt

For 1 t a 1

So 1 a 1 Idt 1 a 1

width I width

at Incal a 1

Question 5

a Fill in the blank f is integrable on a b

if and only if for every so there exists
a partit of a b such that

fis f P LCF P CE

b Plath IF P UCF P



c Suppose there are partitions Po and P

of a b such that U f P L f Po

Prove that f is integrable f lodd

1 5 L



2 Common refinement

BS 7.3

Let Fay f t dt By FTC Float fix

p
segmentation of the 1

LHS F x OR FTC

RHS fltidt feldt fieldt

F 1 F x

LHS RHS F or FCI Floc

Flog Elf
does not
depend on x



i e F is constant So F 0

But recall F f FTC So f O

Et


