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G wwGw~ a;fifflfidr , d/QJ CYl ~lflw wrrw ll_ ,:_ ~ ™ 8ifi11 : 

QJQIJUUJGDU 1.21 : <@ww 6T~8iGtT N) 

l EN,nE N ~ n+ l E N fiT611T!fJ LJG"lmTL/ 8/iiIDGYT/J; Ga;rrm !L ,i)IJ,/F, 

®6{f)!D£Dtb R6fu" /P_L.a;Gmw, @ ,uru fiT6mfla;GYfJ~ r a;<o1IrJ1Lb o";u,uu(E)w. 

1.e., N = { 1, 2, 3, . . .. } 6r611TU fbJ @ w 6\J fiT<iim5fQ",fifT ~ /6\JGV[!u u5Jana; 

<YJ(!JJ or i;;m a;urf]~ a;~ wrr @LD. 

QJQ»!]UJ9:D!1 1.Z2 : (!J)@ 6T~8i6'ffl6iJT a;cm;rw (Z) 

(i) Z :J N, (ii) Z6U +IF.a;rrm- qw~ 1L!!)JLl4 ·o· ~fif1611fbJ. 

(iii) x E Z => -x E Z 6T6M!1J um14a;6"(J)fi178, Ga;rrmrL &-or t.n##'l!!)J 

~C..a;V>fflw. Z orwu~ fiTG\)6\)fT <!JJ@ ormra;Gtf1w a;~wrr@iJJ . 

1.e., Z = { .. . . -4, -3, -2, -1, 0, 1, 2, 3, . . . } 

QJQ»!]tuQ»!l 1. 2J : (QJldJ~!!)J fiT AGT ,!/Sllffr &mrth Q) 

(i) Q :J N, (ii) Q ~([!j ihfi1TLJJ fiT6M"!fJ Ll~LJeWDfi118> Gla;rrmrL Rm 
w# t!ll {!)J @_ ,:_ a;V>ffl iJJ. 6l51 .fJ ,ff,(!JJ !!)J f;u;zrrJT B£tf1 m- a;GH1 iJJ or m-D u (El w . 

Q = { p/q I P, q E z, q ~ 0} ~@;UJ, 

(§~UL/ : 

1. (@ii,$} $!5(JJJ ![JrT fiT m,) ~ (!§ G wciJGI UJ6m ruJ.fJ~ !I)J or mr 
@6\J6ro6\J or 6"0fl6\J ~ fbJ ru1 .fJ fb<YJ !lJrT fiT 6'ff1 or w D u(El iD. 

(@Du LJ/-- LJ LJ L. L 6T m, a;61f/oiff 6T m,~a;~a; fiT ~a-or !f){DQDQJ 

fiT f;M Li1oirr & !I)JQ/<J 6)J mn). 

2. Q fiT WU ef;,6\J ru rfJ6mlF (!P(!polDWLl LJ GWT~ @ 6\J~QJ (fiT aT 

if} {!)J6l./(J @J fT UJ). 

CJ~!b!Dlh 1.24 : ~([f, fiT~Gml~ rufrbicT,W 2 cfl,ih ~GmWU/WrT!I)J 6T~fh 

~(!j @Jl#J~!I)J fiTmT~UJ @Q)~G\J. 

(or) 

x2 = 2 fiT ~@ X 9 (!j ru1 cfJ 1b(!J) !!)J fiT ~ ~ 6\J6\J fiT fi°M £B !!)161/ 8i · 

( ~ ~rrru ~ J V2 ~ (!j 61119) f!J<.Y) !!)J fiT do1 ~ 6U6\J) · 

£0~u"41lh : x2 = 2 fiTfief1W X ~® @JII.IJtb<JJ)i;J fiT~ ~6\J6\J fiTfi"tlr 

& [!)JQJ (JQJmr@iD. (i.e.) 12 ruloJ!l>(!P[f)l fiT ~ ~ G\)6\) 61 rn & !!)JolJ 

06ll~(E)w. C!.P4 ~s,,rr w {2 9 ® 6l.f>dJf!KYJ !I)} fiT ~ 6T fjM a; G a;rrfitT a;. 



l o 

• r. p p , g u.@!Ju,lf)~rnLtl5J<;,V l dJ('!J f!,nfJf 'Ll \'2 ::: -t./76~1 C] r"I • rt · 

G,)t ,rr~$.f,f1(J 

A , ~ til ~U, v,1d.rT6'flVJfi)J flW . -ILil"'u(;tf) -
:J 

:::,;:> p2 :: 2q 
::::- p l! ~@ ~(JL.GDLUU9DL (Jj)(!j) QJ/r b;a;(o. 

~ p ~~ ~ (JL.9'>LL1Ufil»L 

p == 2n (n E N) .-,.if([) rul.JJ-QJlfN ~ /QS)UJUJW. 

@filf>ffi (2:,..V L.i]C, {PIJi1L (2n)2 = 2q2 

=> 4n2 = 2q2 

=> q2 = 2n2 

~ q2 ~(!j @!JL..QS>LLJLlfimL QJ/rOi&LD. 

~ q f;(!j @!JL.fi1DLLJLJQf)L . 

:. q = 2m ( m En) .rdT!CJ QJ~QJIQ) ~9DUJlJ/LD. 

p = 2n, q = 2m ~ p, q &@j&./JQIJLUUL.L G)ur,~a; 
@§1 w,w .r{9j§J&(o)&11.iwL Gl&rT6TT9D& (l)!i)(§ 
or~(JQJ fi 9 ~ Qfl#J~!f)J o1m1 oT.MLJ§J f!AJ{[)J , 

M [J Alfi Z. 

(,YJU--Urr(S . 

{2~~ 

f:.J V', 

'j 

y 

U)~ 

a~dJJDlb 1.z, : 6li1#Jf!j(Jp!!)l fi1~"1flw ~w (Q) .vrfl~, w~ 
(!j)(!pil»LlJLl U.iMLJ G'I &fT.L .!Z>QJQJ. 

/fi(!JUf'llfllb : Qfl~!;(!JJ!!)l 6Hiffl&firf1.isr 8>rn1LD 
(!JJ(!J)QDLJJLJ L1"61LJ ~ Q)A)Q) 61 "1 &&fT L.. L • W" W 
QJ (JW4Qf)LUJ &.ff1 /,I)~. 5) ~ Q}/8J~1)1 
(J U)Q)QJ !JU)LJ fT & ~QS}U)UJQJ}Q)QDQ) fiT"' ~® 
G&tT(f/~fUT'° Ourr~w. 

QQJ QJ~6 

QQJ}ii, ()~ 

~'" t.iill, 
~ @j,~'18i/TL.~ 

S={xEQ•/0<x2<2} iTWfD ,1}"'~'"'"'8'itfldr ~ iD ~ 
fj>~ ILL.~w. 1 E 8 ~ $., q,. W{b!)JiD Z .rgru~J ~ ~~ (J LDQJ • 

Q th!f)P~ QJ{JIJJL./ • u-or(JQJ S fiTfiOTU!J <lW'1JQJ{JW4'1DL.lll • QJ:v QJ}IJ &/[ II 1TH e.- . • QBJif).Y'~ • ~:u,i v, mglMfflw l?_(.~ovth. i,~ .r{!,f) '7Qa,Qf/n, • ,t. (JQJf1tD· ~w 111!)} l [tQJuwurra; J/filflWUJ"~J "'°' !O!J1'11 

~ ~th. 
' ')X'( X fJ(J ~ fT 9 (!'§ Qj/1/J tfx.!jJ !!)I .r waGT .r "'1'1) ( i) X ~ O ( 1l 

(3)6'1 
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QJ6n.)c$ (i ) : x ~ 0 fif urefl~ x. Si>ir CBW'<>\J6lJ[TLJJUfl8i ~/6IDW UJ rT.0J . 

( ·. · Sru u5JGO'la; or Gm a;GYT #)mm ~ Col)~ G)) 

x ~ Sup (S) 

QJW& (ii) : X > 0, 0 < x2 < 2 GT~.$. 

y = 4+3x 
GT~a; . 

3 + 2x 
lD![)[!)JLD 

(4 + 3x/ 2 
2 y - 2 = 

(3 + 2x/ 

y - X = 4 + 3x - X = 
3 + 2x 

~ y- x > O 

~ y >x 

u)6fu' y >O 

2 
X - 2 

= 
(3 + 2x)2 

2(2- x2
) 

3 + 2x 

lD![)[!)JlD (1) , (2)GU1® ~ ~ 0 < y2 < 2 ~ y E s 

--1) 

--(2) 

- -(3) 

~rn-rrGU x < y ~ x 6Tmu~ Sm OwGUruuwurra; ~ 6IDWUJrr~ . 

6Tm<J6U w##l!I)J 0LD6\J6U(JLDLJ {T8,fil/LJJ ~6IDU)l1J(T~ . : . x ..e Sup (S) 

QJ6m& (iii) : x > 0, x2 = 2 6Tma; . 

cfboMrTfilJ x2 = 2 6Hi~fl6\J x fft® oul.fJ~ a)J 6TrnT ~GUGV 6Trn 

~ ~a ru rr w. 6T ~ a 611 @ ~fb 611 fi(j) Q;61l)UJ u u rr tr /J;e; a ru GTflJT LS/- w !}6\J6ID6\) . 

&J6m& (iv) : x > 0, x2 > 2 6Tm a:.. 

fb!bCJurr~ w Y = 4 + 3 x 6Tma:.. tJJm- y > 0 
3+ 2x 

2 
t )-o · 2 X - 2 2 
\2 bUl{[9~~ j y - 2 : --- > 0 => y > 2 

(3+2x)2 

2 
= 2(2 - X ) < Q => y < X 

(3+2x/ 
y - x 

ulm p E S 6T fi!ff1f>u O < p2 < 2 

~ 0 < p2 < 2 < y2 

~ p2 < y2 
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~ p <Y 
~ pc::y <'. X [ y<x] 

if WU"'° S66r OwwQJ(JW4 lli611 . ~ x, y 

4,wrrw y < X ~ X 6TWU~ S6M .tttt11w 
:. x ,. Sup (S) 

• j rueJIT~ '1WQJfT QJQJ)o;o;61fl~iD x _. Sup (S) 
'1AT0&1 OJ!f>!DW p_ '"'QDLD . 

.-r••&talf-ll, iTAIJAlf <YUf-11"~ IIMISlril&a : (Countable and Uncountable Sets) 
QleDC,IIA»U l.JS : ((Yl~Q/"16", (Y)~&la,"~ &AiNair) 

S 6T .&Tu !J (;JQJ U:,!!)J&&mTLD ~ QJQJ!} 
Nn = { 1, 2, 3, ...• n}-. Stf>@ 9w~d}G)M6arg)ll"'1 9 ([, Glll)Ql O;mfrl,t,fii> ILG»LIU 8iaSLD Q'Q(JQ) .JJI!} <!P4Q/ffr,6'f1 i$QIU) '1QfUU@tb. S (Y)'-9-Q/611611 &QSW @Q)QDQ) oT0f16iJ Jl j (!Pt.9--aiQJTT& &ASLD 6Tm'UU@U>. 
11-@: 

1. Q 9~ (Y)UI-Q/611611 &mlll.D. 
. . 

2. 8 = {1, 2, 3, ... 100} (!P"#-Q/611611 &BllLD. 
3. N, z, Q, R ir WU Ar . ; Q)Q.)(T w (!Jll-9- QflQJ(T ~ ~ ffil IMi11 . ~•u11•u I.ff a (a•Qlf)L&,ratf-a, &a111tb) (Enumerable Set) iruw '1AW8i""1w &'1ffl1w N .... Sd>@ 9 w [f)JAQ~dT!JJf1~ Otl)Q)()arrtr~~ S>dr!OJ @(.!Juu>w S .rdlu!j1 ol~lfl~LOx'm.'--9-liJ ...,th '1WUU@lh . 

.,_U.,_U I .Ji t (u_,1111rk19-a, MIUJW - amCRr (Yl41lfT~ .. lb) (Countable and Uncountable sets) 
9~ 8".Qarlb (!J)~&/6Ylfi'lr~ ~QJQJ{jl oTAWA"OflL ~L9- W~ g~ii> Jl5) t.Taa,oa,h&a_u,._w 8iall1W oTilflULJ@th. 9~ &mllW ITA1rAaf~t9-1U &Qalw 6T~ru. ...~ fj.J fil~- <Jj)'-9,-UJfT& &mlTI.D 11.-.ruu@m. 

-
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i (!JU""'1lh ~ 

f : N-+Zm 

(i) 
n -• l 135 f ( n ) = - - -- n c ' , ' . • 

2 

f ( n ) == - R n = 2, 4., 6 . . • 
2 

liT ~ &JQO CJUJ !DJ bi dLJ u LL rrru. f fiT "'u f§J 1-1 46W O w'1J(JMfT ~ 
· ~ ~(!QJ Z 61~'"1Mn.• o UJ 8iQ1JltD. 

cfl,@W . •"' -r 

Ulf1 tb!!U <!J>lilS' fJ) t 

N= { 1, 2) 3, 4, 5, 6, 7, . . } 

! l l i i 1 ' z =- { 0, -1 1, - 2, 2, -3, 3, .. } , 

orrir CD G, ff>!TL fT LI 1 - 1 c'1j,61R" G'lfjf1Lf1Uf1~W. .rar<JaJ z 
fiT ~ fiWh~U,.. UJ &~Wr1(0t.D. 

3. s ~ m,~114n.~ UJ{51 fi1 60flQJ S = { at' ~ &s, • . . . } ,;ra, 

~ fil»WUJ U) . 

O~l)J)U) 1.29 t firf$mlf5,lm.~ UJ <1~l>/)6Tll 5>ruQQJfT(!J a... L. MW(!Pll>. 

fir ~fjf ~ IJ~ u;.. llJ ~. 

!f)~U"'1IID t A 9~ 6T~'1J?fabn. l9-UJ ~th "* & . B, AMI 
9 ~ ILL. UNWW fit' w a. . B <!Jl 111-- Q/6W6l'f ~ a'°""' Af'11){71UaDC,UU UJ.. 

B u~1S1Aa !J;IJ,._t.9- w~1 ~ •.b. gQTQa, [&11W B QJu.9-ala,n& ...,d> 

"'"' &. Gil oi1umCl&1rrw . fff QS((J&J Au., w <!P't-ala,n. """.., M..f.f..11 
~ I.J)(1(f!,W. 6t6fR0& 1 A = { a., ~ , a3 • ••• } a•• Q.srr.trMa>nth. 

B, AuIJ~ ILL~IIJ ~ QI . &tr 5}&1'°181fTl'J ._l)JU4U> §)(§ 

(qj~u!LGJLaut t i'{b(fb 81 6T6'f U:, &1'9-&JaJ Jll•Wflab. Liar & E 
. n1 

B fi1 W U)Qlfl !!JJ i>_fln6111)w n1 li1&~,:,u,,-, euj,8C.@ "• "*•· 
@~d:J@ Jl@~~J a~ E B "* {DQl"@m •na E A - { &81 } 

fiTW£D&lrr!!JJw e___6YIQ( •~&&@'mto!6• ~,Ju!&.:@ u• n "*•· . 2 
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~ r a ~ a,. }bf s&r ![)6LlrT f71J n . 
l nl ' '2 v- J fir~lJIJ. 

•:JJ 

6rfirr!h - @, LD(YJ~~LU~ G§r,1 tr· . -- 01 ;:;. 

Cd /1) fb·7 X' 

{ 

n 8 • • · ) 
B ;; an1, Ctrll.?' n:1 

r(-k ) an ( k = 1,2,3 . .. ) 
f .. ?.'1 ~ B, L . = ,w; • 

u,0T -
~ , r 3 : (] a;rrfi .4:fbG\J ~ (r!JLD -

j _ 1 ~,0T 1 \_,O u.., GV ~ 

f;[~U WU [D6VfTLD . 

B 6TGifrUf!i_l iii~~ (!j)U,..UJrT!E ~lb. @~~ ~® p 

A €7'6:,1/li ul6"cr A 7 B (i.e. BC A). A 67~~J; a 
!J._- j, J, ~ ff; WI [b 

8rL L'f- LJJ J~lj{Lf) CT6sf,iu, ,::!J/{bf'~ P... L cf~ll.J BllJio fiT~~iWn.L'!-(lJffJf(§in . 

.--J;J, m rr ~j B 'O, €dGr ~ r !_J) L ,- UNT a; ,.1, ~ Lb . ;;-, fitJr(J ru Au; w or 

a . - ~ ~ A A 
.:Jfb(/'J;l) liJ L,Jl : J l' 'I. ' -~ • , • , 61 0JTU05)6LJ fiiT~~t$!Fn. LfJ-IJJ 

U An w fiT~~~~UJ§J . 

n :: 1 
(d,/6VQJ§J) 

IL 

QJ« 

~-, ~-,j,;r~,,~iJ.(Fr, LO IU .1 ~ ,:-,,--,n- . -~ • 

,- VT,O !JIJ/ f!ij fi>oJJlf,?ff 

~r~~~~/J;ffn_ L1-LU_f3J. 
bl ~mT~ LfJ- UJ (J fJfTUL/~ <h~~J(J}UJ QJ6 

ff-( 

WffJu rn1w _. A 
,. . 1' A;_ , ~ · . · · · 67~UfiM QJ6i](;JQJrT{irlf}JlfJ 

{I ' ,;;>m c;,rr;1 IJ,,rJ;, 1 0 UJ . 
~ 

,. 1' {T,~/b) {],€fl Ill 
Jr ,..an6fl 

,J ,- • . · €"f filrr\.LJ61J (:J,jJ6lD@Jc$61fl~ e_m1LJLj(,II~ n..cl 

·,'j,IJ;if,fo l'J1;fl __ fi'u rr_m
1 

c,i a1-1 \8 ..,y 
:;J 67(!))§6\J (TU) . 

A · 
] ' 

{ 
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,.~ n 1 .•. •• 
"' 

~/ JI IOLff>:?}l,\1 ~\! lif,~f /D 1, (Df(tq, i~ mJ0J @U}>{J UJ1QJ J~ 6ll!§/ 

[00Gt.~~ !P_ u1r6YT AL !!lJ(iq. ~t~J® RU6aT P_,U /J t.O :; i+j fir"' 

Q1 ..iTJJO lll ,'J_l} ... io;u LJ L..@ . p_ UJ /J flil as6ff1bm· QI rfl<utf>"I uik,,1 ~ I DL/ i!(j5 ~"-1,6T( 

ClunL L~tU L.@fS}'1(iYl' ,ST>T. nT lt-iT p_ ,urrw 2 . 2 ,:,_ LU(Jlt!};J"1 fl .tJ'Yff;/7 'fj)CJ a 

2._ff)_•t.'n-1 an . a12
• a-.: 1.$c;11t:~m v:>_ 1.U f.Tlb ,'J. :. 3 ~wottl) .. u "1 .. 6f1"11 

;}__!IJ_!U L,'a;6i-r { a l2' 821 } . @0,1 <Ju11dra;1 
1
m' ~ UJC,LD Qa;rr~L 

t> n),'ULJ<!F.lirft,,~ 67mrGtf.lJ1B>bma; (m -1). ~~ru { a
1

) 1, a.2, ,,- ..• • 
..,.,.. 

m - m-:c: 

am. I} ~®W, ;,T6'M(8GV P-. l!J(JffitQ;bl11G61 QJ/'f/~euJ)QJ 0UfTLLJLJLL 

~WLJ.$(t!J~c£611 ru }fiw,·ro;, ULj,{/)~J 1!_fifftm '7QJQJ/f fl_!!)Jl.JL/&<6W 
X 

6T~~8KJn.i...9- UJfilS)6)J . ~ ~(JQJ U An fira-fU~ LJL~d)~ QJ,Jl 
n::::::: 1 ~ 

Q.. 6rT off ~ [J)J LJ L./ .$6Yf/f;~ ~~ ~ef)fi,r I!_ L. 8;GW WIT@5W. bf QT<)QJ U At W 
n = 1 

cr.m-~~-Lf/-UJ &<,,lmTLDrT@iW . 

QJA>(IWQS>[f 1.JZ : (@~ ~dal&6tfldr &nhU!lilWrie G.>U(!J&&a>) 

;-\~ B @ ® ~ffiUT'6ff ~rwiru -cJj~QJ&b'lfl,-ar &rTfrU!.dJWdr 

Gu®e;~w A x B = { (a, b ) / a E .l-\, b E B} .r~ 

QJ 61D (7 UJ [!)J D;QiLJ LJ (£, tfJ !D§J . 

a-@ : A = { x, y, z }, B :: { a, b} fiT~Q) 

Ax B = { ( x, a),( x, b ), ( y,, a), ( Y~ b), (z, a) , (z, b)} ~®to. 

O~£b!Dw 1.JJ : N @wG,\) b1~1a;d/~ o;~w .rQn.t, N x N 

;;r G1iPSl ~ 11' /.F.<Fn_ '-9-- UJ II>~~ W/1 @ljLD. 

{l)~U"'flUJ r N X N = { ( i, j) / i , j EN} 

N x Nm fi7,'urua ~ trJJLi4u~ <ll)lht~LQJfT{W tiT(!J>~'-"\.' fTW. 

l (1,1) - ► (1,2) (1,3) ► (1,4) .. . 

(2,1) ✓(2,2) / (2,3) /;_2,4) .. . 

,~· / . ✓3 I 

J }, 1) (,J,2) ( •. ,3) (3,4) . . . 

. . . . . ✓. . . . . .. . . . . .. . ... . " .. .. . 



. . . . ' . . . ' 

Q• ~ { p/q / P, q E N, ( p, q ) ~ 1 } 

1J1Gdr B = { ( p, q ) / p; q E N, ( p, q ) = 1 } 6r 6&r ~ . 

@ § J N X N 6llT 9 (!1j f!_ L. 8i6IW U). "'fiDTO 611 B 61 ~= ~ 'I- ~I ~ 

0tiJCSut1{§.J f: Q .. -+ B8l f (p/q) = ( p, q) 6T6rff 6llaD(]UiUJ !!)Ji~n@J 

Q~ 6'51®~~ B!i)c~6ir617 1 - 1 c11,Qf1 CJwru0 9,11r'rffJfbQ) ,, 

6T~~9>~'-9-W0J). fif.iMC3ru Q+w 6T~~Mn.~w ~ w 

~6S>filRJT NJ ~tb!DlD l bf Q)Q)ff @560> !D 6l.JldJt!i(.y) {!)J fi1 ~ o;d]od( r¼l!S l 

(Q-) fiT~~IF4"n.ii.w~_J. 

{§('!JUQlfSllD : Q· = { p/q I p, q E N, ( p, q ) = 1} 61~~~ -L1-U10 

Q- = { _ p/q / p, q E N, ( p, q ) = 1} ~@iD. f : Q4 
_. Q- flptql 

f Q .. ru] . Q - 1nr..c:r.if1(;'(1 1 - 1 ~°" 
- p/q 616711 aJ(ilf)flUJ[!Jlf}jfbl1Q) , ([!j~1,1 i'-"\'l 

(j wruCB .$11 IT fbf!j6V. fir 60TC8CU Q-,b fJ •~trOI ~ 4 w f,J . 



(iv) 6Trn1<am>1.);a;, LY- Ill (!J160T[!)J d;~{~ / 8,61nuirr CJ a-(1 U L/ 8i~ ID 

of~/6?1~ J;a;, Lg_ IU-!!JJ. 6161JTCJfilt Qw 61 '10~~T t,;crf'l_ Lg_ UJ Q;~UJ · 

w" !b!!JJ <!J)QIJ fD : '!}) G1.1Gl GU, r l[5 u5160> 8i <!JJQP 61 ~ n !b® 

_ f O l - 1 2 -2 \ 
An - \ - , -, ~ , --,. / oT6frr a; . 

n n n n n 

Lil 661 An n = 1, 2, 3 . . . B>~ 8>@ 61 ~ ~ 9;.!Tn '-9- U1 0J . 6"T '7RCJ ru 
'X 

X 

LJ An L.D 6T m,~111 a;.g;.._ '-9- lU ~ } . ~ ~{Hi\) Q = U An 

n = 1 
n = l 

=:> Qw 6TGiol<am>18ic!Tn.'-9- lU0J. 

§1~ ffiO!bto!DLD : 

61 ~Gm /J;an. '-9- UJaD@J. 

[ 0, 1 ]G\J 6Tb\.JQ)fT @ilcf)~[!)J 6T~.$~ ID 

fbe!JU~ iD : Q 67 ~ <oro J;.g;.._ '-9- UJ ~ . [ 0, 1 ]bll 11.... fi11 fifT fiU1 dJ §j(!J) [!)J 

fiT~Q£/flW a;<orow , Qw 1LL.8i~w. fiT~(JQJ fiTaM~~'-9-UJ§J. 

(§~UL/ : ~(£,fb~J [!>fTW GlwliJGIUJ6'fff 8i6'ff1w a;~w R 

6T ~~(YJ'-9-w rr IJ;~w 6T fiM if; [!)JQ/CJrurriD. @ ~!D® GlwwGlw~ &61fl.M 

,ffJIFLD @JJrfJ@j 6TffiU~;fbUU if)~~ Gl;fbrfl~§J Gla;rr6iTOQJrTLD. x E R 

6Toef16\J 

a1 a-, a3 
= ao+-+---+ + . . 

10 100 1000 
--(1) 

o16MLJ 1)6\J a0 'fp <!!J (!JJ(!J) 6T ~. a1 a2 ~ • • • •
 fiT fiMu vM ~6l.JGl6ll rroisr !')J iD 

0 (!JJ f!J6V 9 ru~[J 11./611 fifT (YJ@ 6T ~ a;61f1QJ ~ ~ ~QJ)DM o; @ ~ Oi®W . 

f1i1 Wf!J ru/ rfl6lj (YJ 6ro !!)ui1QJ X = p 
201 3" 

( p 5'1.!5 C!P<!.P 610irir. m , n E { 0, 1, 2, 3 ... } 6ToOTUfbl wL.@iD ~h~ 

(!jJ flf)!!)ai6fflGU rulrfl~~J 61(!:P~ (!P~UJID. fiT@j~J;.:,;.rri..Lf18, 

1/2 = .5000 or 1/2 = .4999. . 6ToM Q1/rflj t§J fiTQ_{)~'-\Jrrw . w!fws,a,u1 

fiT~d.5B>® ~a[I t§>® cllrfiQJf!>rrdr ll._ffll@ . W!!)J~Q)UJfT& (]~ 

ruts,.. QJ~!}f,l) 1Lw6f1 <fj6i1G'irunVJ fll1rflQJiD. ~~ GwwGwaw~o; 

. ®pJIJ;§th . 

O~tb!Dlh l.J6 : GwliJG'1w~o;6tfl.or ~w R ~<iffU,ff7(!Pti-UJrrb. 

o~WfT@UJ. (c!JfQJ6\J§J) 

f O, 1 ] 67 ufn lD fT><iro /) t/)fi01 G1 wt/JG} UJ ~ ~611 6T '151 '"1 ( YJ l!i- ,u fT f!folOOJ . 

• 
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[(}~JU""1W , Gl wtiJQ UJ ~ a;61f1rir o~ w er~ ~(!j) ~ IJJ ,., 

,f.) I O l I · · · !I fl,~ v, [!))611 , , o7 ,,ivr a-; s;rn1 w 6' <o~ ~ (.YJ u;.._ UJ fT 5; a;~ . "Q! ~ 

t0![)JQfl60Trt~iJ C8urr011n . @0;,g; ~m.b (!j)(J~urr,:_Ri a, l1) " ~ 
I.!)' G'Ja;r,~ 

(!fl"VW t/}{!)/b1./(BQJ(TUJ . ~1,9; 

(!JJL9-tfJfbrrw [ 0, 1 ] 6T~mulT~Lf/- UJ a;m,li) firfiUT 
' . 5 . ~~ 

: N _,.. f 0, l]!iJ® 1 - 1 ~~UT Ow6iJ<Jairrr'r~ffi6V ~ (~lb. oTfil1T(8"u f 

1 l6ITT' .r6Ururr 12_!f)JUL/u;.,m61Tfl/lD { f(l), f(2), f(3) . . . . } illO, 

bf(!_()l 1j01>rTW . ~,fi/J)QJ fiTQ)6\){TU) [ 0, 1 ]'-V ~6lf)l.l)QJ~f1~J . ~~Jr~~ 
._,,,,~ 

fb.!TW filJlrf16l./~611 

f(l) = 0 . a/ a/ a/ .. . 
f(2) = 0 . a1 2 a2 2 a 3 2 • • • 

f(3) = 0 . a13 a23 aa3 ... 

. . . . . . 

f(n) = 0 . a 1 n a2 n a3 n • •• • 

. . . . . 
bTm- fiT@~QJrrw . @riil@ aj i E { 0, 1, 2, . . .. 9 } 

u1w 9ruG'/QJrr~ n E N!iJ®w bn °'~!D <!PC!P .rmr~. 

b = 1 ( a n ~ 1 o1 fiOf/QJ ) n n 

= 2 ( a0 n = l o1DM1QJ) o1~ ~ Gfbrt1~G~u0urrw. 

(fiT(£,~~c$o;1T,:_L1To;, a1
1 ~ 1 oT6efJQJ h

1 
= 1 

a/ = 1 '"fief!") b1 = 2) 

fJ{f,f[, n E Ntbe§W bn.,, an n. !Jj!f}JLJIT§) y = 0. bl b2 b3 . , . iiTW.fD 

6Triu6S:r~ .r@A;!J&GlM"11&. ( bn - 9'.' bn - 0 ~"57~ @m~ QJ}1f1Qf 

~~).yE[0,1] ..rdru§J G:~QJ- ~wr,QJ y .r.iRu!J ftl~ 
(lj)~QJ ff,!JW~!f,[fW/,/}QJ , f(2)'1i1 @!J~Lf1LD f!,~W/, ff)lrPTj,l)Q> 

•u •• •• • •• ~ ••••• 

r:rfim' OQJ~uG1QJf[,11Q> y <t. { 111), f(2), f(3) ..... } 



I , l , e;:;;.r 

~ ~W1flfl>ffJ(f>U> : 

(!/J {#- ll.l n fb0-J • 

[P~u ~Lb . . 
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&7 f.o /fOT Q',61f1 fi0 f 1 

ul~ r R :=; Q U I =;, R bT~iG1~ w0i<1n.L9-- UJ 8iG?Jrfl LD . @ ~ I R 6T~lii?f'JT 

(JJ)L9-111 11fb§ / GTW U fb!D@ (!j)[l ~LJl1(j}. 

Iu1w 6T~~(YJJ.JJ-U1rT!b Si~WfT@L.D , 

Clfbfb!DiD 1.J1 : n UI.JJ-U/f;f1fif1 . (YJ@ filmrcEmoll @~MJ<Mi11rr cr.lii 

G'ia;11~L U60~!J)JUL/.!I; (le;rr~?»QJ6 <FrTiTLJ 

fiT w [D ru Li/- @JJ6U ~ 0D WU/ w 61 QJG1JrT n u Li:J- # <F rr tr L/ a;6°" f m- ~ w 

P fiT fiefl6iJ, P g <om~ <Mn. I.SJ- Ul a;~wrr (:§W. 
n n 

fbe!JUfilS1IIW : nm LD§J GJfbrT®ff>fl,~!6QJ G'Ja;rrrofilna;Du!.!J.- @EilDfh 

1J@61JOrurrw. n = 0 oroo~ f(x) = a0 '§)~ (.!J)(!:P .rfilffll. '1.MOQJ 

p0 
cr~u§J kf,b#IUJiD f!jQJ)lrjfb oTQJ6\JfT (.!J)(!J) '1~&61flm ~ ti>. · 

p O 
er~ Gm 8x9n. LS/- UJ ~. .!JI fbrT6ll §1 n = 0 ![)@~ (J ~ !D !I)W ~ fiimSTilDLD. 

fb [bCJ u IT~ 5) ([!j @!6JD d1L.. L u5JfilJUJj (.!J)(!JJ fiT ~ Ktb@ pk 

fi'f~l~.fF,&LSJ- W rfb_J cr~a; Qa;rrfi/Tlh . ~rTLD pk+l!!)@jtD CJ~U){DW 

~ ~0JJW fiTW8i IJ;fTLL (lru~([j)W. @~{b@ ~6l.JG!6llrT® ~m.s,; <!:Jl(!JJ 

€1~ 'm'!b® 

Sm= { m xktl + g / g E pk} 

s - rn = { -m xk;J + g I g E pk } fjTffi a;. 

~H,J-,sro,tJ,fQ'-ffrLL9 Ulf:6161/. L1J6al 

'T, 

00 

p .k + l - U rr m =:;:> p k+ ! lD €T ~ liffOI 6tu~ LJJ~ W ~ . 

m 1
- 1 

\~ ff, 1'1 (~ {5,.,5 ~ fi N G :Jin li.<f ff3> 0,L.'J LJ l~- p n '7 ~"" Mn. LJJ-.. tll ~ • 
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~ u p n l.D 61' 6fl1 ~ OT lJ;a-,d.~ UJ fb} . 
00 n = 1 

p = U p ~ p UJ LD fiT~~Q;On. fJ/- UJ~ . n 
n=l 

k~~~to!OW 2 : 
<! rrtr4 &otflrn @~ cf,ffiUT,611 rul tfJ fMY) ![)I or~ IMrT rr 5, a ~£D!Df'6.1 mr ~ 6m ~ w. 
QJE&C,Wfi&U 1.38 @,uGi)~Qr)Q)(i;)llJm, (@UJ~j wq (Algebraic Number) 

6Ul~~{!)J 6T ~ lTi6D61T t,; (f!fo~UZl!JJl.1£f1 rr M Gl&JTmL u ~ ~ui.. :i a o;nmru # e1 wrnu m.: ~ rn fhfrQJ rT e; ~~LDUJ iD Glwi,Guw., @wQJ&~ru or~ fiT~uu@iD. 
QJQI.)UWfi&U 1.J9 : ~~ GlwtlJGl,u~ @waJ~QDQ) or~ @a~ · "w'Jru d)/!J ~I) @waJ DTriaT (Transcendental Numberi "mu u(£! w. 

Og;!btoli> 1.40 : @wru~~a> DTmcU;ff/w ~w (Set of algebraci numbers) f>TmJJmlfllx'Tra.~UJ!). 

!D~U"1111D i n 'fj) ® @ ~u UIL L u51~ a; (!j)(YJ fiT fftS1 fiT W a;. tiES n u~ Gla;rrQ-arL. rul~f!i<!p!I)J 6Tfi'a'd1~611 (t!j~cf,ffill1£11rre;a; G aifT~L UWf;J!!)JL.ILJBi (}o;r,611)Qjq o-rr!r4B£tt1m 8;mi1U) Q fiT~ffrJIAA.L~ aJ~ · fiTvtSTOru On ::: { fn1, f02, f,13, • • • • } fi'fQfT ;~L.DU/LD, @d.l~ Cf)WQQlf1((_§ fr\ fiTfiiffu~w n UL9-IJ../6TTW' QJ/&~Q;)J ~ d,l~ ~,A Q tJ.fTQ-a(L_ ~~ UG>~[DJLIL/Bi 0MG»QJUJf1@5LD . ~fiT601LJg.J ~ :: ~ Q tow st1,;ITQ/ U.61f/<ifu IUtJlSllb 61 (irik,u. A.. 6W c?Ji t/)fM..I L d !?__ !l)JU L/ lU'ffitil fiT-o-at~h°~IJi 'n' cWtb. oTfiai<Jru f\.. o1~mJ1h.a;._t.9-UJ§.J. ~(9~i' 
An ~ k~I Afll. 6H it10(,\1 (An fi1 Ci.bru0 1 Qn~r b,QJiMifflti~ ~ LJ)f1@-W)-

00 :. A/n U6lm/fi!Wtr,a;__1-9--u101 . .~(Jj)tJ,f!JJ A = LJ An ertillfJoiJ A 6T(>Olf t;;;\ 
n "' I , 

J ~ 6HiVQJrr ~ Ula>!J}(ill)Q.> CT mr, c:J;fifflCi.-aJ Q.~151Wf1(!!J LD . W d):!)J l.l) (;P'rirs,~!Sl M;. L.!J.- UJ U,(il1!S1(61 q,fj'ff/e,i,r bT '1tf0J(iil'JD7..'};.1];. t_Q_ IJJ <J 8' /r, ·n, ....!ZJ/ q;:C, ~,..,. .,. 



.4..ll.f Lo G7 4.)~w Glfro Ji.g; 1. ty._ LU ~?i / . 

(}~{b{Dt.b 1.41 : ""'"{ ff} @LUG\J G/ '101)7.J,Gtfl6"6T i!i>foITTSTl n tif~Wf(;®f (.!JH.f/_UJrr/J, 

<$~ LDIT@LD . 

!l}~u.wlh : ~I) @LUGV ;;r0fo1a,c;rf]Gt,r 8>Glflff#Jro1n$b T 6TurJTQ;. T 

or<S'd~~£ 9ii.L9-UJ§J GT~& Qa;rr<frra; . LfJ,sifr R = AU T (A fil~UfbJ 

@ lU 6l> @05>6V 6T Gm $ 6Yflc;f;r $Glf1fT t.b) 

=> R 61 ~u f5J 61 G'OW~ turn. u1_ w ~ . @!5) (!:P fJ m,u rr(F,. 6T 6rfT<Jru 

T "'mrr"7fri! (!JJ L9- UJ rr 1h a;~ w. 

uul1£b#l : 

1. x > y, z < 0 GT~6iJ. xz < yz 6T~o;a;rrL..(£,. 

2. Ix I= 0 ~ x = 0 6Tffi &!!)J6l/9>. 

3. x2 = 3 61~6l> X fp([5 @iJ#Jff>(!j)[!)J 61~ o::!J/6VGU 61~.!i;a;rTL..(£,. 

4. x 2 = 5 "'fg)J wrr !!)J x 6T 6"01 !D ruJ #J ff><YJ [J)J or mt @ru6ro6\J 

ti1~<$8ifTL..@. 

5. ~ 6i.JQru 11 ([5 fiT ~~ (!j) L',- w rr IE a;~ f!,$~ LD. 6T mt~ b;c9n. L'j- Ill 

(!j) /.J/- @fl6Urr 12- C c:n~ w !L ~@ 61 ~ £P [f)l6l/ e;. 



u rrL iD 2 

fiT w~60LI L/ w 6ffJ a;m 

• CAl ~"T~W - ff}![)~~. fYJL9-ILJ Wc(J~ri,11'1.r, ~ ® 4 617 6YfluJI~· al ""'" 

67 ~~f\)L./ 4 617 €fl/ 8i617 . 

QJA>[TIU'1»[T J.1 : (~~8S>W) 

p E R fif~fO 4£(1€fl!Bi@, E > 0 fiT~U0J (p - E, P+ E:) C 
N CR . p . ~ · er fiOT !f)Ql fT a)} 0 ~fTffi {!5)60T fT~ fir~ LI~ ~ iFr, ~ ~ ; 

er~uu@w. 

~~~~ 

p E R!b®, p E (a, b) ~ lr~r6lJiD, (a, Q) C N fiT~61JLD ~(0 ~ !D! 
@cmLGl6lJfirfl (J~rrm~"~ NC R fiTWU~ pw f;!r ~~i 
er~uu@w. 

'1--G) 

1. (p - E, p + E) ermu~ pm ~fr ~mrvirow. 

2. (a, b) .rmu~ ~~ 9ruGrurr<!§ LJ61161flu5Jw c')lmT(iil5)LDUJ[1®1 

3. [a, b] ermu!J (a, b)m or~~m.J LJ61161f18ifi'fflw ~GW~t 
-=t,.MrTQJ [a~ b] ormu~ a, ba;6'1fl6fu" ~mr6'6'JLD ~rua;1. 

4. (Yl(!IJ °'~~6'11,o--&r 8imTl.D z. .,!)/~ffi oT[!)~L.l LJ6176ff18>® 
-='i '91 QSlll) ,d _,i rT)j . 

QJf&UUJWU ! .! : (e . .'L..4tnQfl) (Interior point) 

5}(!!; y6Ytfiffl 'p'rn ~mr.;mw N c S or~QJ. P, S6tlr ~ t 
~L..L.Jffrrfiffl or m1.Ju(E) w. 

O•tltolb .t.J l M, N or mum p E Roar rm-i ,rr. "' . . fl" ~I\;.;) '='1~6'6'JLD8i6'f1 er~ ., M n Nw J>6"ar 9l!9 .,!J/mroow1Ur1@w. 

{O~uAflw t M, N f>T6lirum prn i(!!; ~ ,~wi{f)UJ.:Jim. 
3 El > 0, E2 > 0 :} 

(p - El' p + E l )C M 

(p - E
2, p + E2) C N 

--i(l 

- -(2: 
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E = Min (El' E
2
) fiTfief/QJ 

( p-E, p+E )C ( p -El' p + E
1 

)C M 

( p - E, p + E )C ( p - E
2
, p +E

2 
) C N 

~ ( p - E, p + E ) C M n N 

fiT60Taru M n Nw p E Rw ~® ~mT~WUJfT®LD. 

O~!b!DW Z.4 : M fiTffiU!J J>6ar f;fr ~mf~Ll)UJfT8ifilJLD, MC N 

~a;Qfw @1.0utJ1m N, P6aT fft!T ~mr~wUJrr®iD. 

/D(!JLJAflW : M fiTffiU!J pm f;fr ~mr~w. 

:. 3 E > 0 3 ( p - E, p + E )C M 

c!!,60IrTQJ M C N 

~ ( p - E, p + E ) C N 

~ Nw ~ fftrr ~mrQDw. 

QJfi&{TWfi&U J.5 : (/)!()~~ &AVw) (Open set) 

G c R vr6tfu!J. Gm ~ruGrurr@ LJ.m6l!JuJJ.~ ~~~w 
fiTfief/QJ G ~® l!D~~ 8imTLD fiTWLJU(E)LD. 

~QJ~~- . 
··, 

Ge R fiTffiU!J. ~ruG6l.JfT(!!j p E'G!b®tb, E > O!l)@jLD , ( p

E, p + E ) C G fiT60T ~~Ll)~~(TQJ . G fiTfiOTU~ /)![)~~ 8imTLD 

fiT 60ILJ u(£1 w. 

g@~!J&&rrC.@m : 

1. Glru !D!!)l a; a;m,Lb I) !D~~ a;mrtb. 

2. ,>6iJGlQJrr(0 IJ!D~~ @QDLGlru61f/ (a, b)UJiD ~(J!j IJ!D~~ a;mrtb. 

~m,QDw,ul6iJ R ~@ /)!D~~ aimrtb. 

3. [a,b] IJ!D~~ a;mrw ~6iJ6\J. [ ·: @~ 'a', 'b'8i6Yflm ~m,Qf)w 

~6U"1J] 

4. [a, b)w /)!D~~ a;mrw ~6iJ6V [ ·_- @ ~ 'a' m ~m,~w 

~6U6\J] 

5. {a} fiTffi!fJ yptr t?._!!)JUL/Bi a;m,tb l){D~fb~ ~6iJ6\J. 



,n:1uw· u.4;~ wa~u6mc1q Q.arr . . e;~l,; ~· P~--· "' u4lii Ogi!f>lDab J.& : tf}~!f,tb (~GVGV~) 
ef) (J)[f)tb .$R'61 w . ~([§ 

. • -'1. ,£) • 8,~ bi@@ WU w 6T t>OI I~ { Gi / i EI} fif~U!) ~fJ)~tb 
~([§ ef)fJ){!;tb ~LJ). . 

. F U G· fif~a, . ,EJtfJUA'IIIID : = 1 
~ iEI 

EF=> pEG. 9® iEl p 
l . • 

Gi ef)fJ){!;tb e;'"1LD => ~ E > 0 . -3 • 

( p-E, p + E) C Gi ~([§ i EI . 
=> ( p _ E, p + E ) C U Gi = F 

iE I 

=> F 6T~U!J P~ ~mr~w. 
Glurr([§{!;!JLD· :. F ~@ /)!Df61l> 

U G-· I Ul 
iE: I 

p E Fd)(§LD 

0:1it>totb J.7 : @® /i!D{,5~ ;~dJJa;6'fflrn Grut.:@a; a;mrw 5)® l!Dt6~ o;~w. 
LfeuAffliD : Gl' G2 iTi'&rU~ "®® ef)!f)~#j ~dJJo;tfJ 6TDM8i. ul~ a n G = <\> 6T6M)Q) <\> ~~ ~~~ ~u:). :. G1 n G2w l!D~~ 1 2 

. -e;~w. 6Trnoru G
1 
n G

2 irrnu6ffl1!> 6T@~t§Ja;Ga;rr61706llrriD. 
G

1 
n G

2 ~ <\> ~ 3 p E G1 n G2 

~ p E Gl CBw~w p E G2 
Gl' G2 iT6DTum fhl!Dfb~ 8i~™ 8,611 ~1l>Q51rn ~6fS)QJ p6Ur J1m1~w8ifft1 . 6T~OQJ G1 n GfO prn 9 ® ~m16fS>w. dJl1f>rT6lJ!i G1 n G2• J/1!>~ 5>~GQJrr® 4 6116'fflwlrn ~m16fS>w. :. G

1 n G2 5) ® !P !D~sl> 8imi1 I.D. 

~gju4 1 : 0LDU)8iG,fflL (Y)lJl--61/ (!PlJI--Q/611611 6T~~c9i6ffl8i G)QJL.~ai a,.w~/)!l)(§U Glurr®~!JiD. Gi i = 1, 2, ... n ~fJJIT.1!> 8i~ffi18>ffn n . 
r-' 

iTwJQJ, n G. w ~® /)fJJ~1l> 8i~w. 1 
i=l 

~gju4 J : (!PLJl-ru1"51 GlruC..@8i8i~8i@j @ ~CB#jU)fJ)I.D G1UfT(!9~1[,rT~ . 
a-@ : Gn = ( - 1/n, 1/n) n = 1, 2, 3 . . . . 6TEiOflGU 

Gl, G2. . . . 6T6GTUW /)!D~sl> 8,~ffi18i611. 



r--

oc 

-!blGnTfTQJ n a 
~'> n 

11 ::: 1 

&JQJ){JWG»fJ .8.B : ((!j)l.f/-UJ 8>mJTtb) (Closed Set) 

. F c R firm {D 8if;lf(>J sbfbl~- @[] u L/ IJ;a;m, w F c = -R ~ F ti) tofb(!; 

8>mTW fir~QJ F 6:lrn;. 
' ~~ (!j)'--9-lU 8i~UJ fiTt>MUu(£/w . 

fi1@j§}&&ITL.@~ : 

1. 

2. 

3. 

G)6ll£D!!)Jbia;m,Co q> ~(fl; (!JJ'-9-UJ ~w. ~fr @_WLJLJe; 8i~w 

(!JJ'-9- UJ a;m,Co. 

GlwtiJG)UJ~a;61flm a;m,Co R 5?® (!j)'-9-UJ 8i~LD. 

[ a, b J ~® (!JJ'-9-UJ a;mrw. 

wGmfiefl6iJ [ a, b Jc = R - [a, b] , 

= (- oo, a) U (b, oo) 

= sf}[D~ a;m,Co ( · .. @(fl; sf}![)~ a,m,riiJ8"£fflw (J(FfrLJL/) 

=> [a, b J 9 ® <:!Pl1J- w a;m, w. 

4. (a, b) 9® fYJllJ-lll a;m,w @GiJma,. ~G'Jt>M~GiJ 

( a, b )c = R- (a, b) 

= (- oo, a] u [b, oo J 

= /)!)~f[J ~LD ~6\JQ) [ ·. a6d1 ~~6lfJW ~6\J'1J] 

fir mO ru ( a, b) <:!Pl.!/- UJ a;m, Co ~ GiJa,. 

(§pjL.14 : 

1. 9 ® 8imT w I} {D~f!,f!,rT 8i ,dJ/ 6\JQJ§J fYJl1J- UJ f!,rT 8i @ ® biai 

CJrumrtJJ-UJ/}QJfi(I)QJ. or@~§Jbi8irrL.LrT8i (a,b] fiT6MUfb.J 

!f) !f)[9f[J~ w ~ QJQJ. (!;PllJ- w §J Co @GiJ6lD'1J. 

2. 9 ® q/QJ t!Jjfifflffil t!Jjfifl I) ![)[9{!,f!,rT 8iQ/ Co. (!j)l1J- w f[,fT 8i61f iD 

@®a;e;a,rrw. fir-(E). cp,R .raruar /)!Df9fb6m611, @tJJ-wmru . 

O•dllDlh !.9 : (!;PllJ-Ul 8iaMffil8i61fl6dT ®(Jlioujl}fiM UJOg,#m(F 

G)ruC.(9&8i6ffTW 9® (!;P'-9--lll 8ialf1LD o:3(§1.D. 

J/QJQJ{bj 



-
(U! - wrrtr~ CL. 

1. Fi (!JJL!J-Ul§} ~ F/ /)!(){6ff,§J. 

l!D/6~ &ffff{j/8',Gf(Jw wCJffJ#~6# CJ6hu4w !Gto/b§§J. 

~ He 9'§ IJUJ/.i~ &mrw. 

~ H 9 l§ (!P1I-w &fifff w. 

(J•IJJJlb 1.10 : @{!J (!j)IJ/-lll ~rfu&fiffl~ CJ61Tu4& ~ LD § 

(!JJ~lll &AJTW. 

/l(!JUAllliJ : F1, F2 .rdrum @(!j (!JJ~UJ &vfflrfum iroNQ/

~flJ)QJ&6tf/.i, a,1ru4 F = F1 u F2 
'""' &. tJJdr 

fc = (F u F )c = F C n F C 

1 2 l . 2 

(U! U)fT/TcE"' olf',. 

:::;> Fl c, F2c tfJ!D/!,~ 

:::;> F1 c n F2 c tfJ!Dtr>~§.1 

:::;> Fe .$![)~~~ 

8do4 , 
:::;> F 9 ~ C'!PUJ- w ~Li>. 

l. 
(J LD!i)~L IL . 

QWia)w n &fifflru &~&C§u 

Fl, F F 
2' • • • • 11n,nw 

n ~ A>QJ 

f!P~IU ~Lb. 

GJ LJ IT (,fj tr,§} UJ. i. I 
n 

fiT fillfJfiiJ F = U F. w Q. 

i = J I "' 

2. () 
~!b!Dth 2 10 · 

fir 
• QJ UJ(J §j#A)6 0 6/r:LJ' 4 "" 

--@ • F - [1/ 
O') &Qwtb r"'\ 

• 
11 

- n. 21 n ~ 1 ') ~ 
V>llJfT(!jm~fT§ 



~ffif1GV 

~6\)6\J . 

X X 

U F n = U [ .l. 2] = ( 0, 2] 
n=l n = l Il ' 

QJfilD(J'UJSIJfJ Z.11 : (>TQJfimWUL/6TH;1f/ (Limit point) 

cf,~U) 

pE&-dr f;)GiJGlru1T® ~mT6rol.DUJLD, P8?~ f[>@flr'rg;fbJ, S6M 9® 

4motflmwi.J Glu !ba:51®!DfblT6iJ , p 6T6MU§J Sc Har ~® 6T6\J6ro6UU 

4motfl (ffb]tJL#/u4mfi1fl - accumulation point) 6Tmuu(E)w. 

r@mfb0 IU @ [!5Jui (E) a;fi1f)6i) $ Jj)bi 8imT L 61/ IT@ 6T (!j)fb6U rr LD. p6"6T 

~GiJG6llm.!!J ~mrmw N !iJ®w 

N n S - {p} ;it q> 6Tml6iJ, S rn 9® 6T6U6ro6Uu4mfi1fl p 

6Tmuu(£)w. 

(~6U6Ufbj) 

f;GiJGlrurr(!!, E > O[b@w (p-E, p+E) 6T6"6T!JJ !J!D!Dfb @6n">LGlruotfl 

'p 'tB ~f!>6Ul fJ. S6'01" ~ (!!j '-Im 61fl6n">w u Gu !b ![51 '!JU Lilm, p E R 6T 6'0T u §J 

S: &-or ~ (!!, 6T 6\J6n">6UU L/ 6i7 fi1fl 6T mu u(E) w. 

(§ aju 4 : p E R 6T 6'0T u fbJ SC &or 6T 6iJ6n">6Uu LJ m fi1fl ~ ru6U 6T m 

&@ru. p6'0T f;C!!, ~~6n">w N !b® ·• 

N n s = {p} ~6\)Q)~ N n s = q> 6TffiQi8irTLL aru~(E)w. 

QJfilSJ(J'UJSIJU 2.u : QJlfJ&&ffMLD (Derived Set) 

S C R6'0T 6T 6iJ 6lJ rT 6T 6iJ 6"G> 6lJ u '-! m otfl a;otf/ 6'0T a;mnb S rn 

ru!flb;a;~w 6Tmi.Ju(£11.b . @ ~ S'~6iJ @i![S.$a;uu@.41!D§J. 

fiT-@ l : f)ruGlrurr@ GlwliJGlw~~w. @JJ#Jfl>C!:PW 6T~a;fi1flm 

OimT w Q@JJ6'0T 6T 6\J6"G>G\JU '-! 611fi1flw (T@jW. 6JGl m 6ef16\J, p E R 6T 6'0T a;. 

E > 0 Gla;1T@.$a;i.JuC.L!J 616'0Ta;. t.516'01" (p--E, p+E)6\J Qru1m 

6T~~!D!D 4611fi1fla;611 lL61161ToOT. :. (p--E, p+E) 6T6MUf§J P!B§j 

f!,QJlfr ~!J Q@JJ6'0T ~ (!Jj 4611otflmwC1 Gu !DW611611 !J. : . 'p' Qru)m f;) (!!j 

6T6\)6n)G\JLJ4611fi'ff1. @!.} 6TQ)Q){T pER[b@jW GLJrT(!!j~!)6l.Jfl,lT6\J Q' = 

R c3®1.b. 

fi1-@ z : [0,l]w f;6UG6UIT(!!, 461161fJUJW (0,l)w 

6T 6\J6n)G\JU 4 617 fi'ff1w fT@jW. 

p E [0,1] 616Ma;. E > 0 6T6Ma;. tl16M 

(p-E, p+E) n (0,1) = (c,d) 6Tma;. 



I, 

j)ril@i c = Max (p-E, O) d = Min (p+E, 1) 

( c,d) "mu §J ( 0, 1 )'"41 fiT mr mr dJ !D L/ fifT fi1f1 lMirf}f;(T 11, Q Bin 

-'"'"CJQJ (c,d) pc1sl; f66111tT::l;~ (O,l)rn ~® l/ffn, 
Qu(b!!)J6i16f1!J, :. p E [0,1] fiTWLJ!J (0,l)m 67'1J~~Gt 

J. <YJCYJ _,.O",Qfl~ ~w ZdJ@ fiTQJ~QJu4611d/~ ~ 

!ft!Ju•w : pE R fiTrna;. tl1m (i) P ~® (!J)@ fiTmr d 

(ii) p (Yl@ fiTmT ~QJQJrT~ GlwtiJG),um,. 

{i) p 9~ (YJ@ fiTM 67ma;. E = 1/2 > 0 fiTma;. 

tJ)m {p-1/2, p+l/2) n z = {p} 

.'. p, Zdf fiTQJQ»QJLJL/61Tfiffl ~QJQJ. 

{ii) p C!P~ fiTmT ~QJQJTT~ GlwwGlwmr iTma;. tl1rn wi 
i!P<!J fifm1 jm j < p <j+l 61.ar&a;rTmrQJrTiD. @!l)6iJ (j,j+ 
9~ Jli01QS)W. c:ft,.aTfTQ) (j, j+ 1) n z = cp. 67rn0ru I 
.raJanQJu4mdf ~.iJQJ. :. Z!b@ fiT.iJanQJu461161flo;611 @ 
4. (YJUI-Q/611611 &"411,1} U:,(~ fiT Q)QS)QJLJ 4617 61fl &611 @ QJ6m'1 

f~u-u, : S = {al' a2, a3, •••• • an} fiTWU§J ~~ C!JJL-9-- ' 
8'ar- l!..L8ifn1Li> .rm&. J £6rTLi> QUFl}~&rr& a

1 
< a

2 
< ..... <a 

Gl&r1mOQJrrti>. p E R fiTAT&. 
0 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

=> p, Sw .ra,QDQJu4m6d1 J/QJQJ. 

p = an Qd/Q) (an-1' 00) fiTfiffl-J~ J)OT S>~ di~6b) 
lt:), 



(an-i 00) n S = {an} ~ p, Sdr 5>~ fiTQ)QDQ)t14'11'1fl Jla>fiU. 

vi) p > Sn fiTAfl"! . (a
0

, 00) fiTm-U!J Pffr 5}~ Jl'"°1filDLD. clAr"a> 
(an, OO) n s : 4l => p fi1'°1'U~ Sm fiTQ)QDQJUL/'11"'1 J/a>fiU. 

6T"10QJ 6TQ)"'" QJQ»8.e;61'1~w p E R fiTATU!J S. 
ra,9l>QJu4"'61f/ JIQJQ). ie S!b@ fiTQJfimQJu4m'1fl&fitr {jJaea,. 

fiTUU~UULL ~1§18ie&@ fiT.u6»QJU4'11'1f1&fftr ;}(!J~tD 

TdrU~$6 lli)&~L O§!fl{DLD Hn.!!J]IJ!D~. 

tJ!f>i>ll> -J.13 : (Bolzano - Weierstrass Theorem) 

GILDlilG>w.ds 8i6'd1sir QJ u LDL/~LW, 9QIGlQ1"(!J C!P'9-da'" ~ 
iGnl j~!i)~u, Q'Q)fj1$)Q)LJ4md1 Lffll@. 

P~umnb : S . fiTWU!J, (!PIJl-&llsurr, &1Ulb4aL1U 

~wliJGlwAfll8i6'd1w &0arw fiTdr&. k = lnftS), k' = S~p(S) fiTdr&. 

;,rw H .r6ir!CJ &0arj,A,~ H={xEH ~ x a6iru!J Sar (!1''9-Q/"1tm "'i 

L !!)JU 4 &filrJfmeJ)Lu Qu tflw !J} .rm liQ&rr"1(JQJrrliJ. 

kEH =>H.- ♦ 

~'c!liUJL Glurf1w .r"'- Ha, J/filfJUJW"!J ~ H CJWGi> '1JUWL./fimLIU!J. 

urf1A>I CYJ(lJJQOLDULJOllt.11WLJ'9-, H!b~ wi'1a,J (JIDQ)QJO'Ull/ 

LAil@. {jJAJfl p fiTdr&. (p=Sup(H)). ~w i~t p=Sup(H) 
rdrU!J S'6r 9<!J .rQ¼1S}a,u46YTfi1fl -'"' !fDJQ/ClaJmh. · 

E > 0 <.l&7@&&UULL!J .r QJf & . ,J1d( p-E < p 

=> p- e ""'u!J Hw CJI.DQ)QIULDLJQIQ) . 

=> ~qEH 3q>p-E 

l E H => q. Sdr ey,~61/ffttffr L!)JUL/&SD6'tldLil Qurfiw§J. 

~ p-ew Sd1 C!J'tf..Q/ltTffT 1t.gvu411,(;1NfTaJLu G11.Jtff11tJ . 

'l@j§J p+E > p => p+E -~ H 

=> p+E, Sdr '1AIIAl1bUJ LfJJULjMHffdLJ Qut#1tu!J. 

mr-{2) 

1), (2}a»f.!J~!J cp-e, p+E), Sw .rawAfllln, a..ou4MNJ1u 
~UU:,£Dj6116'11!J => p, S'6r '7t,UifDQJUL/0"'1. 



l)g ti~h ! tl I 

,r 

'I• ,":J 

, r u ,.-, J D 

... ~ R - fi ~, ,;.,, 1 ~ ) -J.l;f,V,l 7~ " " : -'l"-1v-;,u~ 
--. R- S~ {y~1';--1n'~ 4 ("~1 ;;1Q ~~ ~![)I~ 1-: r, s = r( 

• ,f, ' C ' / 

~ R ~ ~ 57 Jft,J.JL/t~~ ~U, • ...m ~ •H..4 ~Q;ru . 

!J ~ IJl J ~ p1 G QJ dJ !!9QJrT , QJ r,r tLLI fJS.L V-JJJ 'Y--4-..... ..: 
.:)I~ wt 111W a [DQjQJ a u-.enu . LbU~ u 10 I.~ Ju:-r;LJ ~ a- i.; 
GMGWL~ -
~uw.ti:i I S .r~U!J QJO'lIJLl~L!2J , ~w ~lL .r~~ ~ 
S (!} t.g.. ~ '11 m ~ .r '1ila, . Ser Q u rftw ~ ~ u 4 g,., a . S.:1 .!.~ 7 
'll.LJQ)Q1!7lLt.J · ~ !1 S-u ~i1li11!, - ~:;~~ ~ f~ 

fL ~u41JJW. SeJ iwGu~ 6.jfQJ!J~ . i~&.Jt.b 84 2._~c 
S (_IJ) ~ Q)}Q.lfT & &ml ti> .r ~ & . S QJ '.] L£l4 EimL IU ~ 

~ S~ LMll~ Ql.DQ)QJalix.,I 1!...'lHl@ . ~Ql)~ s .r~ca i 
s, .&m ~ '1 .r~QJu4 mirl1 E s·. ~ QR'rr-o s ~ IJJ~ 
:=;. s•C s :. s ES. i!JOUfTQ> Sa t&JQu~ i~J~~ Si 
[J_ crTfiTT ~ J '1 ~ & ilJTL..l _Q)fTUl . 
() Jbl,w 1. m I p E R '1 mu ! J S ,as~ ~ ~ur ,,_;,_e)Q. ..11;~ 

~ pd;I' 90J~QJfT~ r)l~~LDU./LO &.-m, '1ii¥1iilWtD~ 
q ,it(lf)~ & Gl&Jl~WL !J. d)"jUWJlD 

p E R '1i4TIJ~ S'41 9~ -1' ~ill};\.Lll./6f1 ~ f} il~a, . p~ ~ -

c'Jl6HOOLD N.u. Sar (Yl~-&4m1 ~~~J-~..u11 ...-.~ • .....:i -

d' 
- ...... '"" " " y ,i"fT-111 ~ 

WL@LO {!>/f fiir p_AIJG) '7gf Si Qa;rrtn ()QJ (HD . N n s <!P~a./"'m! 1 ~wlf.lllnd..· 



36 

N n S -{p} = { pl' p2, •.. Pn} DTwcl Qo.rrfi11611Q)f1LD. 

E = Min { Ip~ -p I i = 1,2,3 . . .. n} 

uJ.tr (}>-€, p+E) 61'6rufbJ pm ~~ J/AtflfitDw. 

fi1QSJ"(JQ, M = N n { (p-e, p+E) }, pw J/mTQDw. 

M n s ~ {p} = N n { (J>-E, p+E) } n s - {p} 

=cl> 

=> P, Sdr fi1Q)~Q)LJ4'1"lfiff1 Ji"'"' · i11 (!j)[JtmflUfT@ . .rim'OQJ 
por 5>6iJ(o)QJfT~ JlriD1fif»LDw1!)}JiD Srir fiTAWfflflUJ!D 46116fflatT 
IL 611611 "1' . 

{Bu~ .... 0Utr§)WfTA11J : ~ ~QJG)QlfT({j J/fiffTQS>lDIJ./LD &af 
fi1 QU16W UJ!D L/6t'f 611l~ b. GI &fTmTL !J => })66r -='/'fflfimww)Q) p5j 
!iQJ)t'rjiJ Sdr 5>~ 4m61#1 1t.611611!J . => p, Sdr 5}~ 
fi1 Q)Q»Q)LJ L/611 di. 

l. 5>1iiJ(o)QJ rr~ (!JH.lJ .. Q/6116" &AW<!J)LD f!:PUi-W cHmJW. 

!lt!JU""W : S (.!P~Q/ffn611 cMnTLD '1AT&. 

p ER .r6ir&. p, Sdr fil'Q)QIJQ)LJL/6116111 .r"'1a, pAT J/AW6fSUDufJQ) 

Sdr fiTAWAWU)!D 46116d1&ffn J/fimWfllLD. ~AJ'ITQ) S (Yltq..Q/ffnfi'l1!). 
=> p, Sa 61aJQDaJu4m"'1 .a,ru"'. 

- . p Et Si => 89 = ♦ ~ s•C s - s ~UJ-W!J. 

Z. £elft L!!JJUL/&&QJDTLD, <!JHJ#-Q/U)!D!J. '1AJ0QJ (!Plfl-W &mJtb. 

CJ§l}J)m J.18 : S, T fil'OTU'"6f Rdr Ci)~ l!..Lanlf§l&fftr aAfla> 

(i) ♦' = ♦ 
(ii) s CT=> s•c T 

(iii) (S U T)' = S' U T 

(iv) x E S' => x E { S - {x} }' 

~Uillflh: 

(i) ♦' = ♦ 
"'- ---"QJ 11 n,o A,~- llil/illlW. fiT sa,(JQJ ,, dr GitaJt)!lJJ~awlLD. ., ltOI"' \;7"'-r-r•"•" 



61QJGDQ>I.J46lr 6l1J 8ifif1 @6V6IDQJ" 
er w61S>QJU 4 61161fl 8i61f16br ~ . 11>r ~"'IIIN ([) -. 

~ (j>' = ~ 

(ii) Sc T ~ S' C T' 

p E S'~ p, S6"dr 67Q)61S>QJU46116'1f1 

. . . 

( ·.· sc T) ~ .P, T6"dr fiT6'}Q}Q)LJ4trr6'1f1 

=>pET' 

S'C T' 

(iii) (S U T)' = S' U T' 

- , 
I 

p e (Su T)' => p 6T~u§J s u Tw 9~ fiTQ)fi(»Q)LJ461161fl 

~ p fiT~u~ Sc;ar ~QlQJ§J Tw 
fiT Q)QJ)Q)LJ 4 6116111 

~ p, s~ fiTQ)QDQJu4trrfi'lfl cJJ/Q>QJ§J p, Tm 
6T QJQr,Q)LJ 46iJ 6111 

=> p E 81 
~QJ"'§! p E T' 

=> pE S' UT' 
. .. (S U T)' c S' U T' 

~@~!J S C S U T, T C S U T 

=> S' C (S U T)' , T'C (S U T)' 

=> S' u TIC (S u T)' 

1, 2"'5)~b;!J (S U T)' = S' U T' 

(iii) x E S' => x E { s - {x} }' 

x E s· => x fiTmu~ s~,. Sl'n: 6TQJEIS) • 
,,:,:.r Q)IJ 4 6Y161f1 

--(1' 

==> xa, ~ruG1QJrr(!; -='/moow N !b®1h N. n S - {x} .. 4t 
=> { N - {x} } n N - N n {x} • ~ 

=> {S -· {x} } n N - {x} ,. ci, 

=> x arwu~ 8-{x}w 9~ tiTQlfi(J)QJu4 .,;.,~ 

=> x E { S - {x} } 1 

6TGi,rurr bi &m1®&fid1w &11.P~~~w ~ 
~w 



:~ riiJ 8i6TT rr@th. «dJI f!jf16U ~ S6Dr w yJ bilMimiT w S' fiT fief}f;V S' f!..PU/- UJ 

;m,Lb. 

~~UffMW : SC R fif O f!jfT ~ ~ e;rn1 w fiT ~ 8i . @ f!j6M ru JI} IJilNifff in 

;' ~®th. 

;' (!PL-9-W$JJ fttfiOT £C@ru ~rrw R ~ S' f/){D~f!j o;~w fiT~OilJjfTLL 

lru'"7@ili. 

pE R - S' 

~ P $. S' 

~ p or6Wu§J Sw fiTQ)60)Q)LJLJ6116'f1 ~Q)Q). 

~ p6W ~6iJG6lJrrl!§ .dJ!aM60>w N£b@w N n s = {p} 

~~uurr8i { (p--E, p+E) } n S = {p} ---1(1) 

1 e (p-E, p+E) ~ (p-E, p+E) fiTWU§J qw 9® J/fifflSDw. 

l)wu4- q fiTfi&ru~ &ur fiTQ)f>mQJULJ6YT6Yf1 J/QJQJ. .r"106lJ (p-E, 

>+E) fiT~~L/6116'f1U/w Sw fiTQ)QDQJUL/tn6tl1 J/Q)Q). 

⇒ (p-E, p+E) r/ S' 

⇒ (p-E, p+E) C R - S' 

⇒ R~S' fiTWU§J p6&r .dJ/QMQDW. @§) fiTQ)Q)(T pER-S'~ 

o1 u "(!§ ~§J w,, fhQJ16"hT R - s' .dJ/ fhW 96iJG)QJ fT(fj LJ61161f1ui1w 

:J/6fl160)W. 

. . . 

. . . 
uuJlt,#1 : 

R - S' ~(!§ /)!D~fh lJj~w . 

S' ~® (YJLf/-UJ ~w . 

1. G C R 1JIJJ{J5fb a;Gmw ~ ~6iJG16lJrT(!j p E G!b@tb ~ ~~ 

()!()[6~ ~w H:1pEHC G 

2. [1,2] U [3,4] (!P'-9-UI 8Nlfel1W fifW& ~L.@. 

3. S = { 1/n / n E z+'} 67nf1QJ Sd)@ ' O' irdrgD ~au 9~ 

eTQJQOWf146116'ff1 WL.{h)W LAUJ@ QW .~!JJQ/. 
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