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1¥ [Def 1.3.2 in WJ book] P
A stepfvnction-or.IR is a

function f-
of the form

:÷÷:÷÷÷."
" " ← ☒ "

"

[ i. D= { I}

f(×)=§,cj•✗I



⇐ [Ex 1.3.1 from WJ] pgc

f- =3 . ✗
[ 1,3 ]

+ 50×4,4]
+ 10×14,71

o-

ft- •-o•
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Deft [Def 1.3.3 in WJ]

The Lebesgveinlegral of
the

step function

f- = Écj ✗ Is
g- =L

is defined
to be

ff = É g-
• l (Ij )

g- =L

in

also be written

as §f or f-(x) DX
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3. ✗ [ , , , ]
+ 5 ' ✗

(3,4 ]
+ 1 ' ✗

a. 71

f f = 3 . l ( [ 1,3] ) t 5.
l ((3,4))

1- I ' l ( (4,7-1)

= 3 (2) t 5 (1)
t 1 . (3)

= 14



Let pod

g = 3.
✗
[ 1,2 ]

+ 1. ✗ (2,33+2 ' ✗(2,4]

1- 3 . ✗ ( 3,4 ]
+ 1- ' ✗

( 4,7)

then,

fg =3 (1) t
1. (1) + 2. (2)

+ 3. (1) 1-
1. (3) = 14

Guess what &

g=f !
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¥: [Lemma 1.3.1 in wJP⑤
Given a step function

f- = É ki . ✗ Ji
e- =L

we can
rewrite

f- as

f- = £ Cj
-

✗
Is

g- = 1

where Is n It
= ¢ if

stet .

[That is , the Isis
are disjoint]
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Let

f- = 2. ✗ [ , , ,]
+ 4 ' ✗ [ o, z]

+ 1. ✗( 1,4 )

+ 3- ✗ cz, 6)

k
,
= 2
,
kz= 4,

↳ = 1
,
hey =3

J ,
= [ 1,37

,
Jz= (92) , Jz

= ( 1,41 , Jy=(2,6)

↳
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From the smallest to largest,

list

the endpoints
of the Ji intervals

.

P ,
= 0
, 12=1, 13=2,12,

=3 , 13=4 , B
= 6

Define :
1=7--191 ) {§✗

I
,
= [go]={ o}

" = [ " ☐ = { " {"""^
" " = " " " %"

Ig=( 2,31¥I }
= [2,2]={z}

Iy=[3,3 )={
3} I

, ,

= ( 3,4)

Is
__ [4,4] ={

4 }
I

, ,

= ( 4,61
-1-6=[6-6]--96}



Note all the Ij are disjoint P9

And
,

11

f- = { Cj • ✗
Ij

g- =L

Where g-
= E ki
i

where

I
,
- c- Ji

For example,

c. = 4
←

c. = 2+4 ←¥:E¥;tE
= 6

c.→
+4+1 ←¥;É¥;;"z÷
= 7



We end up with PSC

1- 6!]+}y]t 0 . ✗
[6,6]

"

÷:÷:÷:÷E
+ 4. ✗ (3,4 ,

+ 3'X
^

µ•-:•-
f-

E- ÷
-

ÉE
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We could simply this further

by merging adjacent intervals

with the same coefficient to

get

f- = 4. ✗ [ o, ,)
+ 6 ' ✗

[ 1,17

+ 7. ✗ 4,2]
+ 6. ✗ (2,3]

1- 4. ✗ ( 3,4 )
+ 3 ' ✗

[4
, 6)

This representation is unique

in the sense that
it cant be

simplified further .


