MATHIOID §/H U\A‘Ne_rs‘r\'% Mathematics , 2owv-—15

Review
1) Netations :
Set: collecton of olijests  (cloments)
S : Subset
€ : be(ov%s +o
eq. S={1,2.23
That means S = a set Gmh%hg 2 elements ,mwdg .2 and 2.
oR: 1.,2,2e8

|§ T={(,2,?>,'+"i , then we sma S s a Sukset o-f- T, or ST
That means  all clements n S and also wm T .

Netations of(‘ev\ used W e course :
N : set B'F all natuwal  ruwaers

QR : set GF all vational numbers
R: set of all veal numbers

La.b]l : set n-F al real nuvbers . such that asxsb
Ca.b) : set wf al real nuvoers 7 sueh that a<x<b
Ca,+»): set rsf al veal nuwmoers . such that a s
Rafal: set of all veal numbars exept dhe nuwber a

e.g. Set o-f all_posttive even Ietegers
= {2.4.6,.3
= §om |l meN}
te. s seb cosists of eloments of the foom 2m Sudh Hat meN .

Ex: Set o‘f all 'ths\'ave_ o ‘\wkeﬁexs = ? (How o describe 2)
Ans: = 2m-t | men?




e.q. Set uf al veal numbers . sueh Hhat as< - <b

= {xeR lasx <bl

A —fw' all

3 : dhere ewsts

3!: thece ewsts wique

> : iwrF\;es

s o ad onlyg )f <e7.xmlevac to )
St.: Such Haab

e.q A ‘ae(o,ﬂn). 3 xeR st 'z’=ca.
{ tronslate
For all 'Fos‘rﬁve real  vuwboer T there. exists (at least one) veal
number % Such  that i‘='.a.
n ’fact , x:% or —\%)

e.q A (ae(o,+oo). 3! xe(o,4) st -z’=ta.
{ onslate
For all 'Fos‘rhve_ real  vumber o theve. exista bm“\c{ue posiive  real
number % tuch  that -i‘=x3.
Un 'facb . x:J% ov\l.g)

eg l-fx>o,la= = &8°=-x
J=

e.s. W a ANBC ,
[BRC = G0° = MR +BRE =AC CRgthn. .
PR +BC =AC =5 (ABC = Go° (Converse. sf Pyt cluan. )
i both Stafemests are frue . We say
LPRC = Go° rf and onliy rS? PR +RC = AC
ad dencte T by LARC =G0 < MR+ BRC < AC



2) Funchons :
Function : A ‘f\,\mchov\ S a vue gt ass‘nﬂms +to each o\oaec:b n a sekt A

em.cHa one olc\;)ec’c wm oa Set R.
Set \L\ : domain C"MTWE)
set R : ‘(‘avxje_ CD\XbFWt)

_‘?
'lmase (‘f) =B 'lmaﬂe bf 'f

Aﬁewc\'lom%‘fmm At &
Ve derote 1t by F:A=B

imaje (-f) = f(A):F {'f('zr.)e"& | xeA}
dcﬁm&d lma
e.ﬂ. If (D) ‘f=TR —-R deﬁwzd bta ‘f(-x)-x" ~lW\aﬁe(f)=l:o,+m)

2) -‘f s [L2) R defiwzd bla —f(x)n'x." ’lmase(‘f) = To,4)

Q-S- ? :R—=1TR dﬂ:ﬁv\ed bva ':f'(x) = X4

AL
Fey=(0+4=-1R

T i
3vx“>u-t QWEFWE,
R weite + Y = el

VAR
dqmy\qleyvt ] V\deF.ny\Q\eﬂt

Vvariable variable




|V\‘)ective. ard Swr:)ecl:ive Functions

lwtwrtive idea :
$ 1
A B A B
‘vajec-hve + gwjechvc 1VSecﬁve_ bt  NoT SV\\F\\&R\IQ

£ $
A B A B

Swrled-\ve. but  NoT lv\:]ec'hve

’lh)echve . evevy taeimase c-f) Comes "ﬁ'vw\ exad'lg one. xep\
Swjechve- @veny \aeE Comes ‘ﬁ'vw\ one xeP

':De'flvﬂ'ﬁovx s
Let ]e= A—>B |>e. a 'ﬁmc!‘bovx .
0 —f s Sad +to be an Iv\:)e,ctkle 'fmr\d:'lon 'l:f

-f(-xo=fb<,) = A=
2) 'f s Sad to be a Suv:)ccﬂve. f»wc\'\ov\ T\f

Vla_eB .3 xed st —f(-x)na (-f(A)t'B)
‘f a f\«vxC‘bon ® bsth 'w\:\ect\ve_ and Swr:)ecave ,
then Tt s said 4o be a B‘n\')ecﬁve —f«v\cﬁovx.



e.ﬁ. Show fﬂR—ﬂR dzflv\eq\ \og f(vc)=1x+3 T oa 'o":)ec-ﬁve f»w\chovx

(D) \v\)<cﬁve :

9 g=-f(x)
‘f(x-) = ‘f(ac,) = 2
> AH+D = DALED >
1} / | x
= A= Ay

‘f‘ = \n:\QChVQ.

2) Su\vjechve:

Let 6&’“& .

+take x=—'4.'1—3 cR

then  Fen = F( A2
=22 n
=9

f- = Swr:\ec‘\-'we.

[werse Gf a  Fumcton
lvtwirtive idea. :

3
Def\“rhm :

Lzbf'A—*E e a.'f«mc‘ﬁon- 'f 853%5 = a'fmc‘b\w\ suda  that
O g(-fc—:o)-x Y xef

2) 'f(g(na))=|6 ‘v'(ae'B
—W\e_na"tssd-d—b bhe an Wwerse wf-f

FACT: 1) Once an lnverse cf f exets , Tk s wﬁc(ue_, we dencte. Tt lo«a 5-'.
2) f hags an wevse. < —f is \o‘\)ecﬁve_




Q'ﬁ' m:lec-hve. Sw:)ech\le.
R ST A —
£ RoLL defied by feo = sinx S ~
f:[—-]{-,%]-a[—l,lj elzﬁwacl L,a —'fco=smx v

~

. \We can dsze_ ovesin fw\c:ﬁovx 2
SN P N R |
We wwite  Sin: L LIS, 0 |, then
SK' (s = % Y= e8]

22

Sivn (Sin"(é) = ta Y 8 el-(,d

Secr/\evvces GF Real  Nuwkars
e.g. =2, Q=T , Q=1 .,
OR  wite as fl.’rt.l,--.'i (No Paf:banrx)

eg. Se.cluew:es L\aving "Fac('tcws.

Q=1 , B.=2, Oy =4, ... n 3@\€fal +—Cn = 'l“—l
a(= L. Qx‘%- as =J3—l s n sa\e(a‘ ’ Gn =_Pl\7
A==, O =1 , Q== , -

n aoxera.‘ + Cn = )"

Rewark : A Sealu\ev\a_ C’f real wumwbkers can ba reaavded a a -fw\c(-\ov\ jQ:N—-'lR
and a, =f(vo Qe. %?ven nenN . retun the n-th ewh\a c‘f fhe. Sectu\emce )

A Sﬁuevce Can Ioe U\V\deYS‘tbod Bta_ the. "fb“ouo'mg d‘aa.graw\.

'y
Gn
a,=1
I - x 1
O=3
x e‘?:% ‘3‘*:,_':
i > 3 4 Tx

A\Aa obsexrvation ?

LWhen. n 18 gc(:hvg lmrjer and (arser , On )8 Seﬂums closer and closer +o o.



\_‘\wﬂJ(S ﬂ‘f Segunences
[V\'beW\al deﬁvu’(:lov\_ :
Let ap be a Sectuence cf veal nuwbers

|§ VR 3 gcﬁbv\g (arser and lmrjex' . Ba 8 36&‘“3 closer and closer to | eR

-(-Jr\ev\wesa'al_?s-tbehmi-(:sf-ﬂnes«tuev\ce_ a.\,aw:lwedevxste’rtloua_

N>

'DZ\FW\THOV\ :
let fade, =R and [eR.

[ 1 said 4o be the bimit o'f “the &T&m Qn “tf
Veso, aNenN st. lan-Ll<€ NYnz=N.

lah

[4el * *

L-¢ = L

MQAV\'MS » No matter how small € (aom a‘we wme

| can alwmas -flml a NenN st. the tal (a, wth nznN) Gf Se[u\ence
(ies W the € - Huanel (i—ne::ab\bov-b\oeel cf L)

i i
Q%. kv_;\“ = o .

lim (—()“' does NOT  edst.
N—>oo

lim '  does NoT edst.

N>




FACT (Wrnent ]amf>
D B an=k Ynen (constact s«tm) , then  lim ap =k

2) ('f k>o and a“_=Vl:k=T:F . then v(\f_v;«“a.‘,=o.

Alg&‘o\'a?c waFeY'heS tsf L awrts
B lim aes b and lim bns M Cvery importact) , then

L+™M

0 v[\i_v;aaa“+by\ = J\iyaa.\ + J\i_m)qwbn

) J\qu&a“-bn J\E_v;q“a“ - J\i_n)q“bn = L-M

2) lim Gabn = (lim_aa)(fim_ba) = LM

lim a
Gn _ _nree™ L
q') (f M#o ¢ llM ™ vl\i-gq“bn M

l;na 3
= R J 1 2 i L = . =
© vl\ig\nl 2, \!\':\» e © = v\l,l:neg w o (J\ig\“l)(‘!\::\“ VL) 2.0 °
s 2 | P e 2an ol 2ot L 3
- X - S - b 2 . _
@ Ao o © mm3 s = nevos s vx:neavk-"nl:"a o+3
3
n-+3
e.a. F’md vtlhha TE_
>
| Nn+3 2
VLI_m;\°° e tn (We camct use 4 \-J.Na )
3
|+ ==
= lim r© (Now . we can use 4 )
n-c0 l_i
Ve
vl\"“ L+ _
iw 54 2




Ex: Find [l 30! ) N+m st )

N—s W -2n N—os +1
3
Bng:  lim S0t — 6, lim BB Joor NoT edst
N N-21n N=ce 20+

Anu& observation. 7

g.a. Fed  lim Jnet -Jn
-S>

[\ T

N0
clim (-0 Anei+dn

e Antt +Jw
=llm —l—._ .

R e z wha s e 7
=0

ex|>'|a:rv\ later 2




