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IR G T PO AT G b a8 H AT S 21 SR o A, FW
feu T e oriuel iR Gemn o oy uRfed © ¥ R

TRANIRE o eAaal 4 7 fag e € o6 7 wh e e
qE H 425 LY, o NE-UH UEOA o fEieR® 3 uw Iumen e f&
356,710,811, 12, V13, 14,415 3R 17 Tt srafer dend €
V2 3, 5, MR T STRHA (irrationality) 1 I9dfal T == el 10 H i
STt SRl de o Ay §, e e § fafye wepfaar se uifad @ €
W 1700 T o 3fd § & o 3R e A fag e on T w ww e
T B Sl 3TTeE W §H TH o W = sl R 0.10110111011110... 3R
& AR = 2
3TN &9 fUse STI=e’ o 3fd H 3o T JuAl
R 1: faar | sus fau aiea genst aren
den oSl o =k &@ Ot W @t smfea
derd off T & @ Foem of wen W W %,
1§ TEA T W 3EHT I B T W, g 260
TH WY ol T uel IiEg g i srafe Lo ® 30
sl o HUE § S U el ¢, SH antaeh 45 Hr 8 00 3
=TI (real numbers) &1 A9 fa1 Sram
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8 o

2, SR 9 yohe T Siar 21 ofa: arafass §@m o1 ar uiea o orufee
HEM & Hehdl 81 3T: 0 9% g Hehd ¢ Toh Uieh drciaeh HE&T Al
W Y@ & T Iifgata fag & Frefua famar wmar @1 @ €, we@mr @
U forg U ofgdia arefass dem @t frefua wtar 81 98 SR
2 for TEm W@ * arafas 9@ [@T (real number line) T ST &1

1870 ® = ST TifoTeR st 3T
gefehe 7 @ fuy=-fa= fafus
g fog feen om 3= g% fk@mn
o fF yIF arafas 9= &
Td arEfas 9@ W W TE
fag e € iR wewm W@ &
e g % W TH S
. 2T (1845-1918) greafersn v @t 31 TR, 22T (1831-1916)
3MRid 1.4 MR 1.5

3T 3 o e W W TH FP TURYT GEmstl w1 TH fuior fem
THR T Fhd T

SEEIOT 3 9@ W W, w1 wE fuRe (a6 fefa) it

Tl 9% WAl 9 3@ S ekl ® R 5w weR gt 3, ‘
1 AT TR AT Teh Toheh (HIHGh) hi @allg i ST alell o Cﬁ
OABC HifT (3faT &fa 1.6)| 99 9 WEeNRE T @] ]IA

O

Fh IE TG FHA € fF OB= [P + I =2 1 ¥ W@ R T 1.6
T 5 H 9 R frefid w1 82 U@ S 9 a1 g 21 39 9
&1 =M @d gL fF 3 0 ¥ o Wi " 99 W®, i 1.6 1 We @i

T ARG Sitee (((RET eefa 1.7)1
C_ B
\
V20N ;2

\

S
>
© K
[\]
W
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e qgid 9
Aeft M @1 ® fF OB = /7 T1TH WHR FT Feddl ¥ O Hl o 3R

OB &I T3 TMe Tk =1 (arc) WIH ST §@& 1@ i fog P W el 21 aa

fag P oEm @ W, & W@ g R

SEEIUT 4 : ardfge S W@ W 3 H WH HuRe S

T : 3TEY B9 STHId 1.7 &l TH: o

3Mhfd 1.8
OB W Teheh oalg ol ofd BD &1 T shifeW (SI&l foh oThfd 1.8 H feman

T )16 TR ¥ ] R, B 0D = \[(V2) + 1 = /3 e 2

T WHR 1 WS § O F o= R OD &I B e T =19 @ifae st
T Wl fag Q W e 219 Q, /3 o WM 2l

T TRR [n—1 1 T&F R0 8 9H & 9] A9 L/, 1 e Ui w2
Thd €, Sl n TH o Ui 2

gTeet 1.2
1. 9 K T For g € a1 o 1 RO o Wiy 319 S A
() TS STIRET @ Us ardtod 9@ s gl
(i) H@ W@ 1 Y& g | T B B B, Sl m Th Wihd WEA B
(iii) T IRk WA U AT FEA Bt €

2. 0 gl YeHe qUiiel ok it STafdE B B2 Afk e, il ush UE wen o
e 1 IR AT S TH 9 T 2
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3. few@mEy fo en W@ W 5 & fFe gar fefd fean sn g 2

4. wem o o forareema (orige wfie =t
TOMAT) IS i Th ae! e eifey iR ==
g T fafy 9 “a"’i"iﬂ it ” (square root spiral)
T T 1T Fol Tl T farg O #lifse oik
WWWW(HHG segment) OP'@'ﬁ%l'EI
Teheh e ol OP, W ol {WRES PP, Wifey
@fE SEfd 1.9)1 3/ OP, R o WWrEE PP,
Hif=q| 76 OP, W e W@ras p,p, Wif=a|
TH Wishal 1 S Wid g OP, W Tehth as dlell el {W@rEs Eiwesh 379
T@REE PP W Y Tehd ¢ 56 YRR 3719 fag O, P P, P,,..., P,... T T T
R 3% e 2, V3, /4, ... 1 < a1l Tk G dftel Jre e oA

AT 1.9 : Tiiger e
i AT

1.3 drdfass &AW 3R SR S9THed TER

TH TIe9% H, H U ST gheenivl § URed SfR Srafem wemsti i tee
H| TEeh fau g9 arafas denedl o 9Hed TER (expansions) 9 foar
FO AR W@ o Fo en ufmg "emed iR erfieg wemet § 9% %
feTT <7 JHR &1 FET FX Thd © A TEI| A oH 3@ 9 w1 o =R w3
o areafas TENsT o WA YHR H1 TART Hch fhE TR TE& W@ W
IRt et wi weiia fFar S 21 i en erufm gemet i qer
o it demst 9 aifus uiifaa ®, safere gn stoet ==f o=t wemsti 9§ ury
M| T8I TToh oA Sered iy e R %%%lﬁmwﬁ’v{mﬂ IERAIE LY

AR 2fEy foF 1 39 HE GG (pattern) TS HT Fehd B

ms:?,%aﬁtéﬁwwaﬁaﬁm|
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T ugid

11

X<
3.333... 0.875 0.142857...
3[10 | 1.0
9 7
10 [ 60 30
9 56 28
10 [ 40 20
9 40 14
10 0 60
9 56
40
35
50
49
1
w1, 1,11, 1 IY:6,4,0 I9:3,2,6,4,5,1,
9T : 3 AT : 8 3,2,6,4,5,1,...
RISER

Tel e fep-foRa ol W A o 22 Ukl %W W FH A o R e

<A1 =fe)

(i) @@W#Wﬁﬂmﬁoﬁaﬁ%mmﬁwﬁrmmﬂm
<d @

(i) 9 A TR @ § qfafeai (entries) H1 A Aoh W w9 el §
(%ﬁ@ﬂ@lﬁgwqﬁlﬁ%aﬁ?ﬂm3%,%ﬁ‘@r&“fﬁg?{lqﬁr
sfEenl § ©: yfaftedt 326451 € IR A 7 ®)|

i) A o T TR B 8, A ITEA (quotient) B T HT Tk TREN
@'@'maﬁm%(%%mwﬁsﬁwﬁrﬁ%aﬁt%&m
G H RN @S 142857 WE Bal €)1
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12 TfoTg

I had SW KU T IO | T I8 Gfawy WW%,W%?
(g#0) % &9 w1 Gt ufwe g@msti W on] Bl 81 ¢ Wp ol 9 I W < &I
o et - A A I g @ S € A kel o g e g @ o a9 e
ITFA! HT Teh RN @A I Sl Bl SET eH Feieh Feefd w0 SFerm-3rent
foamr &

fearfa (i) : 9 17 &1 9w #
%a@mﬁmﬁ%i@%ﬁawmﬁéﬁmmwﬁw%aﬁ?

7 1 639
< 1 T TR 0.875 21 T I © t5 =05 o =2.556 7157 gt

feafaal o o ufifid =2l & 9% <MeE FER #1 oid © S @1 g9 U
sl o TUHGS YEN ! Wid (terminating) SIS FEd B

fearfa (i) - o et oft o= <&t g B

%ﬁt%a@ﬂﬁﬁﬁ,@%m%ﬁﬁ@mﬁémmﬁwﬁgﬁ
Tt €, foed <emere JER fRA SR @ T SR vl o, 76 9aeTEe | Skt
F1 TH TRYM G I g1 21 99 e I8 Fed ¢ % I8 TR FaEmt

1
3Tt (non-terminating recurring) %I 3IET o o, 5 = 0.3333... 3R

1

7 =0.142857l42857142857...%l

e frar & fo 5 < % e 4 3 % TR O 8, o 03 % w9
4 faed €1 gt whR, Fifw %% AMHA H 3fehl o GE 142857 i TR

A &, TR T - 0142857 % w9 A fod #, W o % S e
T TS, Akl b U WS Hi The HIA ¢ @l TG Bl g1 W R,
3.57272... ®I 3572 % &9 § fo@l <1 Gha1 T M@: 3 G SIRAON 9
AT e (TRE) <¥HeE FHR W € &1 39 WE 8H T SEd © T
e GEmet o e YER o chaol & foehed B € A Al F Wid e §

I IEIEE (3Td) STEdt B 2l
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&I UGid 13

3ok faudid o9 379 98 HOF ofifo foh 9= @1 W I W 3TUeh! 3.142678
S weAd ure e € R Sererd YR @id g € A 1.272727..., Stefid
127 St G U B 7, FgeT <vmee THR Sl STedl 1 9
3 a8 fepd et wend € o o' o uftem wem B2 36 SW g, BN 3
T fag Tl F, g o9 I AFR T 92T i YRR w1 qiaq Fefaat
@ W 2l

SETEUT 6 : fREEY TR 3.142678 UH URET TEA ¥ S I, H 3.142678

aﬁsﬁmﬁmﬁm,aﬁpaﬁtqméaﬁ?q;&o%

3142678
1000000

U 379 'Y 39 frufd w famm ¥, Sefe <omde T6R e oAt Bl

T TR 3.142678 = 21 37d; I8 TH uRET g 2l

ST 7 : femEn & 0.3333... = 03 i séﬁmﬁ e foRan ST Hehdl ©,
T’lﬁpﬁ?q‘{”ﬁﬁ%ﬁ?in%l
g1 : HHifh W I8 TEl S ® TR 03 0 €, or: o1y 3 eW x WA o

x = 0.3333..
e, 78 ae frafd © el o %9 g o ue
Rl 10 x= 10 x (0.333...) = 3.333...
a7, 3.3333..= 3 +x, 9fth x = 0.3333... B
ERIKIS 10x=3+x
x°h 0 T %0 W, ¥ 98 W e e

I9x=3
3:[941?[ X = %

saeor 8 : femrEn f51.272727... = 127 ﬁg o ®9 H HHd fman ST Hehdl
g, W&l p 3R g o & @R g =07l
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14 TfoTg

T WM ST x = 1.272727... B s F€i < bl 1 RN 2, gafaT &4
X1 100 ¥ TOT I Bl QA H W, W T8 U B € :

100 x = 127.2727...

3Td:, 100 x = 126 +1.272727... = 126 + x
ERIKLS 100 x —x = 126, 3q 99 x =126

126 14
379, Xx= —=—

9 11

- . . 4
39 9% =9 faei™ 1 Sifg ¢ §&d © TF T = 127 2l

IETET 9 :ﬁvasqﬁo.2353535...=0.2§aﬁsﬁmﬁwmm%,
W& p R ¢ Uiw ¥ I g =07
T HM ST x = 0,235 18T 98 f@y fh 2 = i @ e ®, W

Te 35 &1 THEN B {1 Fhifk AR w1 TREN B @ F, @l e
X1 100 ¥ TOT A &1 UE HE W, e T8 WE Bl €

100 x = 23.53535...

zgfag, 100 x = 23.3 +0.23535...=23.3 + x
7d:, 99 x = 233
233 233
e, 99x= "o e x = 900 &M
233 — . .
Y geh e, srerfq %=0.23saﬁaﬁmmm%|

n ~ n . p .
d: Il SATEdl ST TER dlell Y G i 4 (g#0)%F &9 H

e el S Tkl €, STl p 3R g quifer €1 318T & 379+ uRomdl &1 deg o
T UHR FH H

UF YRAT G F1 UGS YR I d Gid 8l & 91 SHaqrHl sad! siar gl
Ty &, 98 9&71, (9% TvHad J9R 9id 91 SHaErH! sad 8, U gRey
weT g gl
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&I UGid 15

IF TH TE W @ foh URET WEA o 9o WER S 8 Hehdl 1 3Td W9
3ol & for oufe Gemsti &1 <9mHeld WER @1 Bl €2 SU &die T 07 ok
ITER &9 I8 fepd fehret wehd € fop 3 Hemet o Semel YER STHeErt
3TATat (non-terminating non-recurring) gl 1 W IHT Hemst & fora
FATT T 0T S GHA  SARHT Henst w1 O T8 Bl e

T STIRHT Q&I 1 SIHeTd JGR SHIEMH] Srad! gl &1 foeiivd: 98 9
g1 39Heid JER SHagrH sEadl glaT &, sTaREa Bt &l

fUoe ST=e] | T T STIREA §&A10.10110111011110... %1 ==t &t ol 9
RIT & $=0.10110111011110... 71 == AT o I8 M 3T ©1 oTd:
TR TG T O o SFTER TE AIHT ¢ WY &, T8 ff e e fe e
s TAEY oURfHd €Y U oFe STUREY &N Sitd &Y g@d o
gufas oy gemetl [, SR nh Gad § 3 F1 WFd 22 Tel Fo =R/l
T 3T UTed TER fRu T E:

J2 = 1.4142135623730950488016887242096...

T =3.14159265358979323846264338327950...

22 - . ~ 22
(wﬁﬁmﬁ%ﬂm:7 ! 1R Teh Gi-The HF T T, ek~ 7%0

Ut | Tl A STIREE GEsll o uHed YOR H Sifue ¥ eifue siehi
F I FH H fafa= dorfer fassfad &1 &1 3SR o fou, gwed: o
faurs faf¥r (division method) ¥ /7 °F I¥HAA FER H 3kl I T HA
a7 & e BT A Tk Ueeh 1 ® TR gossl (Shen-frmi) |, S afe
M (800 £, - 500 $9.) & 7o Ty €, 7H 5 1 TH Gfhe OH W

1 (1 1 1 1. 1)
J2 = 1+§+[Zx§j—[§xzx§J—l.4l42156
o AT R 98 98 © S T S gUH Ui 9med T 9% o fae fa

TN Bl ok <Y AR T o1 9 eifud ik U e o1 Sfaerd sTE
Tk @1 7
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