MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Today: Natural, rational, algebraic
numbers > Q&A: January 5
Next: Ross § 3

Week 1:

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



LOS{CQl Sjmboﬁsm

Common Iog\'c:o.\ connective s Example :
A: Alice plays occordion
B: Bob reods a book
C: Alie and Bob stay at home

T3 F{cu\ mothematical stote ment :
TS Pic,u\ procﬁ :



Loc‘(m\ sf‘mbo\ism

Bosic rules for constructing proots
« if Als true and AR,
« the law of excluded middle:
Ls used in proofs by contradiction
« vule of double hejo‘t(OV\:
Use words wstead of symbole  (most of the £ime)

A=B A B

A implles B A is equ(\:a\em 4o B

B follows From A A if and only if B

B s necessary condition foc A A s hecessary and sufficient

A is sufficient condition for B for B



Lo‘c\\'c,o.\ sulmbo\\',s M

Think about =the ‘Fonow\hj statements



Se'\', ’the_orxs hotation

A set 1¢ o "collection of dis‘tinjuf&hab‘e objedts"
- o set mMay consist of any d\'s'\'inau(g\rmb\a objec.’cs

- w set i Uw\(c‘ue,\j determined bj the collection of
obje_c:(:s it consists of

- o set con be defined as o cwollection of objects
hoving  certoun propecty
= listing objects
- the set of all objects x that sa‘\'{s&J propecty P

IF S i a set | means thal x is on clement of S

% 15 net an element of S



Set theory notation
S.T are two .SQJLS | 'then Mmeons ‘Ur\o.'k
each clement of T ba\onjs 10 S.

De_-ﬁn(v\S o set from another set bj ss:ec\'{j‘ms o cule

Operotions on sets

f we hove 2 sets S, 7T, then

« S\T= is the difference between S and T
« SUT= is the wnion of S and T

« S0 T = is the tntersection of S and T



Selt ‘Ur\e_or\‘ notation
J
A is o oset, Sy, de A, is o collection of sets | they

Ude\:{x_txeSa\ for ot least one we ]
€
-

S
N Se =[x xe S for all we ]} "
k€A ‘
Examples < T
S T
EmP'\3 5(“( S t\\e S-Q* W(t\(\ \nNo Q\QW\QV\’('S, ¢ @

S=X\\'Z\B'] G T

T={ks.6} O Q




NOC\iu‘rm\ nuwn be_rs

We ossume that we know what natural numbers are:

numbers we wse to count o\ojeds,

Peans Axioms:

N4. (eN

N2. heN = nyieRN

N2>. For ouny neN], nrl=l is folse

N4. (mine NY N (mei=ni) =5 m=n

NS.
Dr\oper’cies NA —=NS  define N u.vx{clue\j.



DT‘\"(\C(P‘Q O'& M&'t\f\e,mo\'tl'c.cb\ ‘mc\u&‘t(on

Let P B R,.. be o list of stotements that Moy ©F May not
bQ. '{'.('U-Q..‘ T\\e\n

(1.)
(1.

(3) basis of induction (I:)  wduction step
N5. ScNANeS A (heSHnreS) 5 S=N
Su??ose that (T(\ and (T.) hold. Define

(I\\) =
(L) =



Example

Pro\m ‘t‘rxq{: ‘ﬂ:r (‘c.oJ L>-1 and -For an ne N
(+x) 2 1+ nx
Solution: Fix x>-1. Denote Pn:  (1+x) "2 ttnx .



QQW\Q(\L

Principle of mathematical induction  with different basis
Let BB, R be o list of shatements that moy o moy net
be tcue, Let KkeN . Then

(1:) P is true . oll statements B By B, ...

(I’z\ -Pn s true D Pm\ & true ofe terue
Lo ol N2z k

Proot  Define

mothe matical induction foe

Y\EN‘ and Cxﬂ)\j the P(‘ivxc;p\e ot

EXQ.m?\% Prove thot for all neN | n22
Solution .




lnteqer ond o fional numbers

) rﬁeaer Nuw be s

rational Numbers

ts cloed with fespect 4o Lour acithwmetic operection
Are  There O.V\j other numbers 1
Concidec Po\jv\omiodl ec‘uoﬁc(on




Algebrotc numbers

Defintion 2.1 (P\\gebrcu‘c huw\be.r)

A number (¢ called o.\ﬁebrm'c_ if T sofisties a Po\jnow\“cd
equa{(ov\ . where G..-, G ove
‘m*efjers and N3,

Remacl  Rotioral numbers ore a\sebmfc. humbers © for q=%
Folee L gWing the ec‘uech\'ovm

E)@.mp\as of odsebrq\'c. N bers -



(2 ¢ Q

Theorem 2.2 ( Rotional Zeros Theorem)

Su.r?o&a ‘U{\OLJC Co,C‘,__.‘c“ o.Ce 'm‘\‘eje(‘s and r IS o m’\'faho\\

number 5Q+(s-(:j€h3 The Poljvxow\(od Qc‘uxoc\‘\‘on

ot r=c% Whece € and d ore iw\‘eje_rs \\oa/(nj no comwon facke,

Then C divides G and d divdes Cn.

P(‘oo“‘. N PPQQ‘E . B
C,Q("O“Q(g.

Proot |



