Intuitively, H  ompledeness of R can
be understod as Follows -

2 R is regresenied as a s¥oiglt
line Hal extends ino(-cg{n'nle(u( in both
divechions, the Comgleteness of [
Cp’lrcsqon.ds o Hwe onbpuous nature
oL e line (Sb(id line, no %aFSJ.
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Bounds

> ek SER is bounded abow P Hor
Lxests  some {-]QU?_ Such +hat xs¢H 190(
every XeS. If U exists, it is called an upper
bound of S.




> A st SR js bounded below if Hare exists
some hell such Hhat hex for every Xe€S,
1 h exists, % i5 calked a lower bound of S.
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» Sex thic is bo¥ boonded belpw and

apove 15 just Saud + ke bounded .
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Examples:

(L) 31,2,35  Bounded
Bounded above : upperbounds 3 , lo (000
bounded below : lowey konds 3, —10, —oo

—

i) dx: Lexead 19=a
Poonded above : &’} : 50} .9 not vpper boud

(-



Boornded below: L 0, -2, -1im.

(Li\',)-{’)c: o0l Jhmyu?wwﬁ
Not baonded ayove becadst for e Hin He  seb
Hei>H and  H+44 5s also [n the set

Boundad below : 0.1, 5

Conkinuum properdy
» Every non-emphy Set of real numbers
which (s bounded above hos a Smallest

Upper bound. (SqueM\lm B= SUP3>
» Every non-emply set of real numbers

Which is bounded pelow has o greates

lower bound. (im[?;mum b=inﬁ5>




Examples:
(L) 12,2 3}

Supremum : 3

InRimum: L

(i) Y Lexea]

,V\%iw\umi i
&LPfemum: a4

(iid){x: x>0}

Unbpunded above => po 80 premnum

lnfrmum 1 ©




Maximum ond Minimum

‘ £ & non-emphy Set 3 i3 bounded above
ond B=dupd ¢S, Hun B i
Cafled Mo maximum ol S

1L o non-emphy Set S is boundled belpw
ond b=intSes Hun b is called He

Minimum  of S



Examples:
(L) 21, L 35 Nod an  jaterval

Maimua? yes >

Minimu m ? Mes |

i) A 1axeaf b

Magivun?  No

Minim um ? yes 4

(i,i\',)-{'x: x>0} |nkerval
Max? No, not bomded abbue.
Min? No



lntervals

An inteval I jsa set of real rumbers
With the property +haty if %eT and yeT

and xséé\&,ﬂwn TeT
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Notation:

» Bounded inbervals:

1. (ab)=3%:acx<b]
2. Lo bl={x: a2xeb]
3. [o,b)= 1% aex<b]
4. (0,bJ= 3% Qe xeb}



» Unboonded intervals:
5.(0,0)= {x: x>0
b.loy»):3%x: x>a]
7. (-0, b)=4x: x<b}
§. (o0, b]=3x: x2bl.

Example: [denti®y He st A=3x: |xle3].

e C | -1) — A"' ["31 3]
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Cose L. (8 X229 Nan tl=X
so Xl => X243
Cose L -if x5, Hon IX=-X
2 bdezs> —x£2 or 22X

?u’ch'nob, 3t T ond cose T toyether we ged

—2&Xc 3



Exomple * ldentify He set
=ix: () (x-2)(x-3) <0f = (-0, L) U (2,3)
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