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Thwm: 3@ re@ st v =2.

Proot = We witl prove by contredichon” .

gup‘»:.t Pﬁr Then, I re@ st =2

She € G, we con Fnd P%C /A 1,‘#0 ¢t

Y = % where .G ave " relatively fn'w-e".
2
- Ag 2 = ¢t = (%.)‘ = -P‘{’ =2 p= 24’ (#)

ie. P iweven = P is even e 3kEZ st P=2k.

. P\us Pz 2k mto (%),

2 ? e

he* = P = 2% = Q° = 2k’

Similar arguwant = 4% is eveu H ¢ is even

Thus, both p 4 7 are even. whith contredicts e fact that
-H.'_,o ovt m\ah‘vc(.o Pr\‘M& )




A“ Ovcvv“ew Q‘f MATH 2050 (av\gl 2060’3060)

G]oal v Stu oha +he ° av\alg‘h‘c propesties b a* functious §-R-R

[ 2.q. limi¥, owntinuity diffeventiable [ integrakle 2]

~ —~_
MATH 2050 MATY 2860 (2060?
t @ = ‘F'- R 2 R st countruuwsw %evaww
Y=4x) but nwowhve differentieble ?

T~

/ Summeny (MATH 2059)

7 (4) [ch.2] R as complete ordaveet ek

(3-) [C‘\%} it 3{ ?U-"Iu/v-(,cf Vim (Xn)
(3) [Oh-4]1 limit 0“ functions J;u:-f(xl

(«) [Ch.Sl OOV\“"'hut‘t\g 4 ‘F\nad’o‘o\as



Chap‘fﬁ‘f 9. The Real Nuwmbevs

lemd Thm: TR ic a complete ordeved $eldk
| \
inequetities  algebra

Fietd Pmpev-h‘es

Def2) Thm: (R, t,°) is a Fieldk, ie.
4 :RxR - R, e :ReR - R st

3 +wo o?grad'n'ons
the ‘Fe“ew‘u) propesties hold :

(AL) Q+b=brta VeawelR

(A2) (a+b)+c¢c = a tlo+c) va.b,c€R

(A3) E'DG!R <t. O+ta=a =a+0
a+(-a) =0 = (-6)ta_

Vaé€ R |

(M) Vae R .3 -0 e R st

V a.e,c &R

(M2) (a-%)-C = G- (b-¢)
1ra=a =a-4 Vae R

M3) DL eR st A$0 ond

M%) vaeR at0 . 3 geR st j:-a=1=a--o': vaeR

1 {(o) _ a.(btc) =abtac VabceR
\Cb+c)-a = b-a+C-Q Va.b.ceuk

Note: The remoamins olgebtarc properties Com be deduced From
the Fed vaer‘h‘e s above ,




Defive: Q-b := a+ (-b) a
. ? c= a(—b-)

Notation: ansz Q-G+ Q . .- .
\ ’ a- v - 1 P) a

N twaes
NeN

%E: " Concetiation Laws"
(1) a+C = b+C = a=b

(2) ac =bc . Czo =7 a=b
Praf: (1)
a = a+ 0O (by (A9)

= a+(C+(-Q) (by (AW))
= (a+tc) + -¢) (by (A2))
= (b+c) + (=€) Uy OSfumphon)
= bt (c+C-0) (by (A2))
= b+ O (by (AW)
- b (by (A3))

(2) Fxefcise .

Cor: The 2eve clemant O in (A3) 7S unigue

Proof : Suppose these are twe 2ers lewants O , O Then

O-;- O+ O io' e. O=0'

O (A3) O (A3)




Fxescise: 4 in (M3) s uv\u‘]u.

Prop: (1) 0-a=0 VaeR
(2) Q=0 = a=0 or b= O

3) (-1)-a6 = -a vace R

Procf: (1) Comsrdarv
A3
B o.a@oa+o0

(D)
oa+ 06 = (0+0)-a = O

+han 9 concellation \awo (1) , we heve 0-a=O.

(2) Suppose G-»= O

Case 2 : Q=0 > Oowe.

”

Caseit: G %9

Cinee aAa*®0 . 4t ‘nvesie J&'GIR Q¥iStS .

. - = )
ﬁ(bfo - &

bp CSfumption by (1)

= 0.
By comceltatvon lew (2), W€ heve b

(3) Woant o show* Q-+ (-4)-a = o

Tiem, resuatt Follaws From aniqusns 57 of additrve iuverze =0

(M3)
o+ (-1).a = 16 x(-1)a

(9)
= (L+¢D)-Qa

(%)

- 0°'Q
b:’ (1)
= O
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