
MATH 142A: Introduction to Analysis

math-old.ucsd.edu/~ynemish/teaching/142a

Week 1:

visit course website
homework 0 (due Friday, January 7)
join Piazza

Today: Ordered field   
> Q&A: January 7

Next: Ross § 4

\

:



Fields
☒ CZCQCR ( proper subsets )

1-et IF be a set with two binary operations
:# ✗ F- → E and : F- ✗ F- → IF

Consider the following properties :
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Fields (cont )

Mt
.

H a. b. ce # (associativity )

MZ
. V-a.be/F(commutativity )

M3
.
7 F s.t. Hat IF ( neutral element )

M 4
.
V-ac-lt-s.t.ee # 0 c- IF s.t. ( multiplicative

inverse )

DL H aiBICEF

Definition ( Field ) set IF with binary operations + and .

Satisfy Ing Al - Ace
,
MI - MU ,

DL is Callet a

Al - All , MI - MY and DL are Callet the

Remarks In
,
IR are fields

,
1¥

.
Z are not fields (with usual +

.

. )



Consequences of field axions

Theorem 3. I het IF with Operations + and . be a Field .

Then for any a
, b. CE 1F

( i ) a+ c = b -1C ⇒ a-- b ( Iv ) 1-a) C- b) = ab

( Ii ) a.0=0 ( v ) ac = bc ^ c #a ⇒ a -_ b

(iii ) (-a) D= - ab (Vi ) ab = 0 ⇒ a=o Y b=o

Proot . ( i )

which impies that

(ii ) |

Prophet
.



Orderedfieds
Definition set S with a (binary ) relation s is Callet

if

(ot ) H a. bes

(O2 ) H a , be S

(03) H ai b. CES

Definition 1-et IF be a set with Operations + and . and

arder relation E
.
IF is called an if

• F with + and . is a

• F with E is

• (04) t a. b. ce 1F

• (05 )



Properties of ordered fields

Theorem 3.2 Let IF be an ordered Field with Operations + , •

and arder relation E. Then V-a.be in IF

( i ) as b ⇒ - bas - a (v ) 0<1

( ii ) as b ✗ CEO ⇒ bc Eac (Vi ) ☐ < a ⇒ ☐ < à
'

(iii ) Oea AOEB ⇒ OE ab (Vii ) ocacb ⇒ ☐ < b-
'
< à '

(iv ) o «à [ à = a- a ] [
"

acb
"

means
"

as b A ce # b
"

]

Proot
.

(i )

(ii )

( iv )



Absolut value

1-et F- be an ordered Field

Def
"

3.3
.

L et a c- IF
.

We call la/÷ {
the absolute value of a.

De-13.4 1-et a.BEF .
We call dist (a. b) i.= la - bi

the distance between a and b [ a - t :-. at C- b)]

Thm 3.5 (i ) Haff

(ii ) V-a.be/F

( iii ) V-a.be/F ( Triangle Inequality )
Prof (i ) Follows from the definition and Thm 3.2 ( i )

.

(ii) Exercise ( check 4 cases )



Proof ( cont ) ( Iii)

Slept : HCEIF ,

OEC ⇒ - KIECEKI

Prof :

Step Z : VCE 1F
,
CEO ⇒ - ICI ECE ICI

Proof : C EO ⇒ ( ICI = -c) Mf14 = c) A@ c- ICI) ⇒ - ICIECEOE ICI

Step 3 : - la / sa Etat ,

- IBIEBEIBI

Follows from Step I and Step 2 .

Step 4 : - la / - Ibl ± a - Ibl « a + bs

Corolla ry
V-a.be c- 1F

Procol
.

Exercise


