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vkeq[k

jk"Vªh; ikB~;p;kZ dh :ijs[kk (2005) lq>krh gS fd cPpksa ds LowQyh thou dks ckgj ds thou
ls tksM+k tkuk pkfg,A ;g fl¼kUr fdrkch Kku dh ml fojklr ds foijhr gS ftlds izHkkoo'k

gekjh O;oLFkk vkt rd LowQy vkSj ?kj ds chp varjky cuk;s gq, gSA ubZ jk"Vªh; ikB~;p;kZ ij
vkèkkfjr ikB~;Øe vkSj ikB~;iqLrdsa bl cqfu;knh fopkj ij vey djus dk iz;kl gSaA bl iz;kl esa
gj fo"k; dks ,d etcwr nhokj ls ?ksj nsus vkSj tkudkjh dks jVk nsus dh izòfÙk dk fojks/ 'kkfey
gSA vk'kk gS fd ;s dne gesa jk"Vªh; f'k{kk uhfr (1986) esa of.kZr cky&dsfUær O;oLFkk dh fn'kk
esa dki+Qh nwj rd ys tk,¡xsA

bl iz;Ru dh liQyrk vc bl ckr ij fuHkZj gS fd LowQyksa ds izkpk;Z vkSj vè;kid cPpksa
dks dYiuk'khy xfrfof/;ksa vkSj lokyksa dh enn ls lh[kus vkSj lh[kus ds nkSjku vius vuqHko ij
fopkj djus dk volj nsrs gSaA gesa ;g ekuuk gksxk fd ;fn txg] le; vkSj vkt+knh nh tk, rks
cPps cM+ksa }kjk lkSaih xbZ lwpuk&lkexzh ls tqM+dj vkSj tw>dj u;s Kku dk l`tu djrs gSaA f'k{kk
ds fofo/ lk/uksa o lzksrksa dh vusn[kh fd;s tkus dk izeq[k dkj.k ikB~;iqLrd dks ijh{kk dk
,dek=k vk/kj cukus dh izo`fÙk gSA ltZuk vkSj igy dks fodflr djus ds fy;s t+:jh gS fd ge
cPpksa dks lh[kus dh izfØ;k esa iwjk Hkkxhnkj ekusa vkSj cuk,¡] mUgsa Kku dh fu/kZfjr [kqjkd dk xzkgd
ekuuk NksM+ nsaA

;s mn~ns'; LowQy dh nSfud ft+Unxh vkSj dk;Z'kSyh esa dki+Qh isQjcny dh ek¡x djrs gSaA nSfud
le;&lkj.kh esa yphykiu mruk gh t+:jh gS ftruh okf"kZd dSys.Mj osQ vey esa pqLrh] ftlls
f'k{k.k osQ fy;s fu;r fnuksa dh la[;k gdhdr cu ldsA f'k{k.k vkSj ewY;kadu dh fof/;k¡ Hkh bl
ckr dks r; djsaxh fd ;g ikB~;iqLrd LowQy esa cPpksa osQ thou dks ekufld ncko rFkk cksfj;r
dh txg [kq'kh dk vuqHko cukus esa fdruh izHkkoh fl¼ gksrh gSA cks> dh leL;k ls fuiVus osQ
fy;s ikB~;Øe fuekZrkvksa us fofHkUu pj.kksa esa Kku dk iqufuZ/kj.k djrs le; cPpkas ds euksfoKku
,oa vè;kiu osQ fy;s miyC/ le; dk è;ku j[kus dh igys ls vf/d lpsr dksf'k'k dh gSA bl
dksf'k'k dks vkSj xgjkus ds ;Ru esa ;g ikB~;iqLrd lksp&fopkj vkSj foLe;] NksVs lewgksa esa ckrphr
,oa cgl vkSj gkFk ls dh tkus okyh xfrfof/;ksa dks izkFkfedrk nsrh gSA

,u-lh-bZ-vkj-Vh- bl iqLrd dh jpuk osQ fy;s cukbZ xbZ ikB~;iqLrd fuekZ.k lfefr ds ifjJe
ds fy, ÑrKrk O;Dr djrh gSA ifj"kn~ foKku ,oa xf.kr ds lykgdkj lewg osQ vè;{k izksi+Qslj
t;ar fo".kq ukjyhdj vkSj bl iqLrd dh eq[; lykgdkj bfUnjk xk¡/h jk"Vªh; eqDr fo'ofo|ky;
dh izksisQlj ih- flaDys;j dh fo'ks"k vkHkkjh gSA bl ikB~;iqLrd osQ fodkl esa dbZ f'k{kdksa us
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;ksxnku fn;k_ bl ;ksxnku dks laHko cukus osQ fy;s ge muds izkpk;ks± osQ vkHkkjh gSaA ge mu lHkh
laLFkkvksa vkSj laxBuksa osQ izfr ÑrK gSa ftUgksaus vius lalk/uksa] lkexzh rFkk lg;ksfx;ksa dh enn ysus
esa gesa mnkjrkiwoZd lg;ksx fn;kA ge fo'ks"k :i ls ekè;fed ,oa mPprj f'k{kk foHkkx] ekuo
lalk/u fodkl ea=kky; }kjk izksisQlj e`.kky fejh vkSj izksisQlj th- ih- ns'kikaMs dh vè;{krk esa
xfBr jk"Vªh; fujh{k.k lfefr }kjk iznÙk cgqewY; le; ,oa ;ksxnku ds fy, Hkh ÑrK gSaA O;oLFkkxr
lq/kjksa vkSj vius izdk'kuksa esa fujUrj fu[kkj ykus ds izfr lefiZr ,u-lh-bZ-vkj-Vh- fVIif.k;ksa o
lq>koksa dk Lokxr djsxh ftuls Hkkoh la'kks/uksa esa enn yh tk losQA

u;h fnYyh funs'kd
20 fnlacj 2005 jk"Vªh; 'kSf{kd vuqla/ku vkSj izf'k{k.k ifj"kn~

iv
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ikB~;iqLrd fuekZ.k lfefr

foKku ,oa xf.kr osQ lykgdkj lewg osQ vè;{k

t;ar fo".kq ukjyhdj] behfjVl izks -isQlj] vè;{k] vkbZ-;w-lh-,-,-] x.ks'kf[kaM] iwuk fo'ofo|ky;] iwukA

eq[; lykgdkj

ih- flaDys;j] izks -isQlj] foKku fo|kihB] b-xk-jk-eq-fo-] u;h fnYyh

eq[; leUo;d

gqoqQe flag] izks -isQlj] Mh-bZ-,l-,e-] jk-'kS-v-iz-i-] u;h fnYyh

lnL;
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egsUæ vkj - xtjs] ih-th-Vh-] vrqy fo|ky;] vrqy] ftyk oylkn
egsUæ 'kadj] ysDpjj (,l-th-) (lsokfuòr)] jk-'kS-v-iz-i-] u;h fnYyh
jkek ckykth] Vh-th-Vh- (xf.kr)] ds-oh- esx vkSj dsUæ] lsaV tkUl jksM] caxykSj
osn MqMst+k] mi&iz/kukpk;Z (lsokfuòr)] jktdh; ckfydk ekè;fed fo|ky;] lSfud fogkj] fnYyh
lat; eqn~xy] ysDpjj] lh-vkbZ-bZ-Vh-] jk-'kS-v-iz-i-] u;h fnYyh
'kf'k/j txnh'ku] f'k{kd vkSj lnL;] xojfuax dkWmafly] lsUVj iQkWj yfuZax] caxYkkSj

fgUnh :ikarjdrkZ

th-ih- nhf{kr] izks -isQlj] xf.kr vkSj [kxksfydh foHkkx] y[kuÅ fo'ofo|ky;] y[kuÅ
egsUæ 'kadj] ysDpjj (,l-th-) (lsokfuòr)] jk-'kS-v-iz-i-] u;h fnYyh
gjh'oj izlkn flUgk] lh&210] jktkth iqje] y[kuÅ

lnL;&leUo;d

jke vorkj] izks -isQlj] Mh-bZ-,l-,e-] jk-'kS-v-iz-i-] u;h fnYyh (fnlEcj 2005 rd)
vkj-ih- ekS;Z] izks -isQlj] Mh-bZ-,l-,e-] jk-'kS-v-iz-i-] u;h fnYyh (tuojh 2006 ls)
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vkHkkj

ifj"kn~ ikB~;iqLrd dh leh{kk osQ fy, vk;ksftr dk;Z'kkyk osQ fuEufyf[kr izfrHkkfx;ksa dk

muosQ cgqewY; ;ksxnku osQ fy, gkfnZd vkHkkj izdV djrh gS% ,- osQ- lDlSuk] izksisQlj

(lsokfuo`r)] y[kuÅ fo'ofo|ky; y[kuÅ_ lquhy ctkt] ,p-vks-Mh- (xf.kr)]

,l-lh-bZ-vkj-Vh- gfj;k.kk] xqM+xk¡o_ osQ- ,y- vk;Z] izksisQlj (lsokfuo`r)] Mh-bZ-,l-,e-]

,u-lh-bZ-vkj-Vh-] ubZ fnYyh_ cafnrk dkyjk] ysDpjj] lokZsn; dU;k fo|ky;] fodkl iqjh]

fMfLVªDV lsaVj] ubZ fnYyh_ txnh'k flag] ih-th-Vh-] lSfud LowQy] diwjFkyk_ ih- osQ- cXxk]

Vh-th-Vh-] ,l-ch-oh-] lqHkk"k uxj] ubZ fnYyh_ vkj-lh- egkuk] Vh-th-Vh-] osQUæh; fo|ky;]

lacyiqj_ Mh-vkj- [kaMos] Vh-th-Vh-] ts-,u-oh- nq/uksbZ] xksyikM+k_ ,l-,l- pV~Vksikè;k;]

,fllVsaV ekLVj] fc/ku uxj xouZesaV gkbZ LowQy] dksydkrk_ ,u-,- lqtkFkk] Vh-th-Vh-] osQ-oh- okLdks

u- 1] xksok_ vfdyk lgnsou] Vh-th-Vh-] ds-oh- ehukacd~de] psUubZ_ ,l-lh- jkÅrks] Vh-th-Vh-]

lSaVªy LowQy iQkWj frCcrul] elwjh_ lquhy ih- tsfo;j] Vh-th-Vh-] ,u-oh-] usjh;keayxe] ,jukoqQye_

vfer ctkt] Vh-th-Vh-] lh-vkj-ih-,iQ ifCyd LowQy] jksfg.kh] fnYyh_ vkj-osQ- ik.Ms] Vh-th-Vh-]

Mh-,e- Ldwy] vkj-vkbZ-bZ- Hkksiky_ oh- ek/oh] Vh-th-Vh-] laLÑfr LowQy] pk.kD;iqjh] ubZ fnYyh_

th- Jh gfj ckcw] Vh-th-Vh-] ts-,u-oh- dkxt+uxj] vfnykcknA

ifj"kn~ mu fo"k;&fo'ks"kKksa] f'k{kdksa ,oa foHkkxh; lnL;ksa dh Hkh vkHkkjh gS ftUgksaus bl iqLrd

osQ fgUnh laLdj.k dh leh{kk dh vkSj bls vf/d mi;ksxh cukus gsrq egÙoiw.kZ lq>ko fn,%

uUnfd'kksj oekZ] ysDpjj] ,p-bZ-,l-&II, xf.kr foHkkx] jkT; 'kSf{kd vuq- ,oa izf'k- ifj-] gfj;k.kk]

xqMxk¡o_ jfoUæ flag iaokj] ih-th-Vh-] ,e-ch-Mh-,-oh- lhfu;j lS- LowQy] ;wlqiQ ljk;] ubZ fnYyh_

vt; oqQekj flag] Vh-th-Vh-] jketl lh-lS- LowQy] u- 3, owQpk uVok] pk¡nuh pkSd] fnYyh_  lfork

xxZ] ih-th-Vh-] loksZn; dU;k fo|ky;] pkan uxj] ubZ fnYyh_  lq/k xqIrk] Vh-th-Vh-] loksZn; dU;k

fo|ky;] vofUrdk] jksfg.kh] fnYyh_ jktoqQekj Hkkj}kt] Vh-th-Vh-] jktdh; ekè;fed cky fo|ky;]

,&Cykd] lqYrkuiqjh] fnYyh_ v'kksd dqekj xqIrk] Vh-th-Vh-] jktdh; mPprj ekè;fed fo|ky;]

,l-;w- Cykd] ihreiqjk] fnYyh_ ih-osQ- frokjh] lgk;d vk;qDr (lsokfuòr)] osQUæh; fo|ky;

laxBu] ubZ fnYyh_ vkj-ih- ekS;Z] (leUo;d) izks -isQlj] Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh-A
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ifj"kn~ iqLrd fodkl dh izfØ;k esa lg;ksx osQ fy, ,e- pUæk] izksisQlj ,oa foHkkxkè;{k]

Mh-bZ-,l-,e-] ,u-lh-bZ-vkj-Vh- dh fo'ks"k :i ls vkHkkjh gSA

ifj"kn~ daI;wVj izHkkjh] nhid diwj_ Mh-Vh-ih- vkWijsVj] ujs'k oqQekj_ dkWih laiknd]

izxfr Hkkj}kt vkSj ,y-vkj- Hkkjrh_ izwiQ jhMj] ;ksfxrk 'kekZ osQ iz;klksa osQ izfr Hkh vkHkkj izdV

djrh gSA ,-ih-lh- dk;kZy;] Mh-bZ-,l-,e- dk iz'kklu] izdk'ku izHkkx vkSj ,u-lh-bZ-vkj-Vh-

lfpoky; osQ ;ksxnku Hkh ljkguh; gSaA
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Hkkjr dk lafo/ku
Hkkx 4d

ukxfjdksa osQ ewy drZO;
vuqPNsn 51 d
ewy drZO; & Hkkjr osQ izR;sd ukxfjd dk ;g drZO; gksxk fd og &

(d) lafo/ku dk ikyu djs vkSj mlosQ vkn'kks±] laLFkkvksa] jk"Vªèot vkSj jk"Vªxku dk vknj
djs_

([k) Lora=krk osQ fy, gekjs jk"Vªh; vkanksyu dks izsfjr djus okys mPp vkn'kks± dks ân;
esa latks, j[ks vkSj mudk ikyu djs_

(x) Hkkjr dh laizHkqrk] ,drk vkSj v[kaMrk dh j{kk djs vkSj mls v{kq..k cuk, j[ks_

(?k) ns'k dh j{kk djs vkSj vkg~oku fd, tkus ij jk"Vª dh lsok djs_

(Ä) Hkkjr osQ lHkh yksxksa esa lejlrk vkSj leku Hkzkr`Ro dh Hkkouk dk fuekZ.k djs tks
/eZ] Hkk"kk vkSj izns'k ;k oxZ ij vkèkkfjr lHkh HksnHkkoksa ls ijs gks] ,slh izFkkvksa dk
R;kx djs tks efgykvksa osQ lEeku osQ fo#n~/ gkas_

(p) gekjh lkekfld laLd̀fr dh xkSjo'kkyh ijaijk dk egRRo le>s vkSj mldk ifjj{k.k
djs_

(N) izkd̀frd i;kZoj.k dh] ftlds varxZr ou] >hy] unh vkSj oU; tho gSa] j{kk djs vkSj
mldk laoèkZu djs rFkk izkf.kek=k osQ izfr n;kHkko j[ks_

(t) oSKkfud n`f"Vdks.k] ekuookn vkSj KkuktZu rFkk lq/kj dh Hkkouk dk fodkl djs_

(>) lkoZtfud laifRr daaks lqjf{kr j[ks vkSj fgalk ls nwj jgs_

(×k) O;fDrxr vkSj lkewfgd xfrfof/;ksa osQ lHkh {ks=kksa esa mRd"kZ dh vksj c<+us dk lrr~
iz;kl djs] ftlls jk"Vª fujarj c<+rs gq, iz;Ru vkSj miyfC/ dh ubZ m¡Qpkb;ksa dks Nw
losQ_ vkSj

(V) ;fn ekrk&firk ;k laj{kd gS] Ng o"kZ ls pkSng o"kZ rd dh vk;q okys vius]
;FkkfLFkfr] ckyd ;k izfrikY; dks f'k{kk osQ volj iznku djsA
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vè;k; 1

la[;k i¼fr

1.1 Hkwfedk

fiNyh d{kkvksa esa] vki la[;k js[kk osQ ckjs esa i<+ pqosQ gSa vkSj ogk¡ vki ;g Hkh i<+
pqosQ gSa fd fofHkUu izdkj dh la[;kvksa dks la[;k js[kk ij fdl izdkj fu:fir fd;k
tkrk gS (nsf[k, vkÑfr 1-1)A

vkÑfr 1-1 % la[;k js[kk

dYiuk dhft, fd vki 'kwU; ls pyuk izkjaHk djrs gSa vkSj bl js[kk ij /ukRed fn'kk
esa pyrs tk jgs gSaA tgk¡ rd vki ns[k ldrs gSa_ ogk¡ rd vkidks la[;k,¡] la[;k,¡ vkSj
la[;k,¡ gh fn[kkbZ iM+rh gSaA

vkÑfr 1-2
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2 xf.kr

3

-40

166

22
-75 2

1 9

0Z3

40

16

74

5

2
601

422

58

0

-3

-757

-6
6-21

-4
0

31

71

3
40

16

74
5 2

601 29
58

0
W

9
40

16

74

5

2
601

4652

58

0
31

1

71
10

N

vc eku yhft, vki la[;k js[kk ij pyuk izkjaHk djrs gSa vkSj oqQN la[;kvksa dks
,df=kr djrs tk jgs gSaA bl la[;kvksa dks j[kus osQ fy, ,d FkSyk rS;kj jf[k,!

laHko gS fd vki 1] 2] 3 vkfn tSlh osQoy izkÑr
la[;kvksa dks mBkuk izkjaHk dj jgs gksaA vki tkurs gSa fd
;g lwph lnSo c<+rh gh tkrh gSA (D;k vki crk ldrs
gSa fd ,slk D;ksa gS\) vr% vc vki osQ FkSys esa vifjfer
:i ls vusd izkÑr la[;k,¡ Hkj tkrh gSa!  vkidks ;kn
gksxk fd ge bl laxzg dks izrhd N ls izdV djrs gSaA

vc vki ?kwe tkb, vkSj foijhr fn'kk esa pyrs gq,
'kwU; dks mBkb, vkSj mls Hkh FkSys esa j[k nhft,A vc
vkidks iw.kZ la[;kvksa (whole numbers) dk ,d laxzg
izkIr gks tkrk gSA ftls izrhd W ls izdV fd;k tkrk gSA

vc] vkidks vusd&vusd Í.kkRed iw.kk±d fn[kkbZ nsrs gSaA vki bu lHkh Í.kkRed
iw.kk±dksa dks vius FkSys esa Mky nhft,A D;k vki crk ldrs gSa fd vkidk ;g u;k laxzg
D;k gS\ vkidks ;kn gksxk fd ;g lHkh iw.kk±dksa (integers) dk laxzg gS vkSj bls izrhd
Z ls izdV fd;k tkrk gSA

D;k vHkh Hkh js[kk ij la[;k,¡ cph jgrh gSa\ fuf'pr :i ls gh] js[kk ij la[;k,¡

cph jgrh gSaA ;s la[;k,¡  
1 3

,
2 4

, ;k  
2005

2006

−
 tSlh la[;k,¡ Hkh gSaA ;fn vki bl izdkj dh

lHkh la[;kvksa dks Hkh FkSys esa Mky nsa] rc ;g ifjes; la[;kvksa  (rational numbers)

Z D;ksa \
Z teZu 'kCn “zahlen”

(tsgyhu) ls fy;k x;k gS]
ftldk vFkZ gS ^^fxuuk**

vkSj “zahl” (tgy) ftldk
vFkZ gS ^^la[;k**A
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la[;k i¼fr 3

Q

–6721
12

1
3

–1
9

81
16 1

4

20052006 –12

13

9

14

–6625

-65

60

19

19

999

0
–6

727 58

20052006

3

–5

16

60

999

4

–8
–6625

58

0

27

71

17
981

–12
13

89

–6
7

2

3

9

14

–

dk laxzg gks tk,xkA ifjes; la[;kvksa osQ laxzg dks Q ls izdV fd;k tkrk gSA vaxzsth 'kCn
“rational” dh O;qRifÙk vaxzsth 'kCn “ratio” ls gqbZ gS vkSj v{kj Q vaxzsth 'kCn ‘quotient’

ls fy;k x;k gSA

vc vkidks ;kn gksxk fd ifjes; la[;kvksa dh ifjHkk"kk bl izdkj nh tkrh gS %

la[;k ‘r’ dks ifjes; la[;k dgk tkrk gS] ;fn bls p

q
 osQ :i esa fy[kk tk ldrk

gks] tgk¡ p vkSj q iw.kk±d gSa vkSj q ≠ 0 gS (;gk¡ ge bl ckr ij cy D;ksa nsrs gSa fd
q ≠ 0 gksuk pkfg,)A

vc vki bl ckr dh vksj è;ku nhft, fd FkSys esa j[kh lHkh la[;kvksa dks 
p

q
 osQ

:i esa fy[kk tk ldrk gS] tgk¡  p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA mnkgj.k osQ fy,] –25

dks 
25

1

−
 osQ :i esa fy[kk tk ldrk gS_ ;gk¡ p = –25 vkSj q = 1 gSA bl rjg ge ;g ikrs

gSa fd ifjes; la[;kvksa osQ varxZr izkÑr la[;k,¡] iw.kZ la[;k,¡ vkSj iw.kk±d Hkh vkrs gSaA

vki ;g Hkh tkurs gSa fd ifjes; la[;kvksa dk 
p

q
 osQ :i esa vf}rh; (unique)

fu:i.k ugha gksrk gS] tgk¡  p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA mnkgj.k osQ fy,] 
1

2
 = 

2

4
 =

10

20
 = 

25

50
 = 

47

94
, vkfnA ;s ifjes; la[;k,¡ rqY; ifjes; la[;k,¡ (;k fHkUu) gSaA fiQj

Hkh] tc ge ;g dgrs gSa fd  
p

q
 ,d ifjes; la[;k gS ;k tc ge 

p

q
 dks ,d la[;k
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4 xf.kr

js[kk ij fu:fir djrs gSa] rc ge ;g eku ysrs gSa fd q ≠ 0 vkSj  p vkSj q dk 1 osQ
vfrfjDr vU; dksbZ mHk;fu"B xq.ku[kaM ugha gS [vFkkZr~ p vkSj q vlgHkkT; la[;k,¡

(coprime numbers) gSaºA vr% la[;k js[kk ij 
1

2
 osQ rqY; vifjfer :i ls vusd fHkUuksa

esa ls ge 
1

2
 ysrs gSa tks lHkh dks fu:fir djrh gSA

vkb, vc ge fofHkUu izdkj dh la[;kvksa] ftudk vè;;u vki fiNyh d{kkvksa es
dj pqosQ gSa] ls lacaf/r oqQN mnkgj.k gy djsaA

mnkgj.k 1 % uhps fn, x, dFku lR; gSa ;k vlR;\ dkj.k osQ lkFk vius mÙkj nhft,A

(i) izR;sd iw.kZ la[;k ,d izkÑr la[;k gksrh gSA

(ii) izR;sd iw.kk±d ,d ifjes; la[;k gksrk gSA

(iii) izR;sd ifjes; la[;k ,d iw.kk±d gksrh gSA

gy % (i) vlR; gS] D;ksafd 'kwU; ,d iw.kZ la[;k gS ijUrq izkÑr la[;k ugha gSA

(ii) lR; gS] D;ksafd izR;sd iw.kk±d m dks 
1

m
 osQ :i esa fy[kk tk ldrk gS vkSj blfy,

;g ,d ifjes; la[;k gSA

(iii) vlR; gS] D;ksafd 
3

5
 ,d iw.kk±d ugha gSA

mnkgj.k 2 % 1 vkSj 2 osQ chp dh ik¡p ifjes; la[;k,¡ Kkr dhft,A

bl iz'u dks ge de ls de nks fof/;ksa ls gy dj ldrs gSaA

gy 1 % vkidks ;kn gksxk fd r vkSj s osQ chp dh ,d ifjes; la[;k Kkr djus osQ fy,

vki r vkSj s dks tksM+rs gSa vkSj mls nks ls Hkkx ns nsrs gSa] vFkkZr~ 
2

r s+
,  r vkSj s osQ chp

fLFkr gksrh gSA vr% 
3

2
,  1 vkSj 2 osQ chp dh ,d la[;k gSA blh izfØ;k esa vki 1 vkSj

2 osQ chp pkj vkSj ifjes; la[;k,¡ Kkr dj ldrs gSaA ;s pkj la[;k,¡ gSa %

5 11 13 7
, ,

4 8 8 4
vkSj A
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la[;k i¼fr 5

gy 2 % ,d vU; fodYi gS fd ,d gh pj.k esa lHkh ik¡p ifjes; la[;kvksa dks Kkr
dj ysaA D;ksafd ge ik¡p la[;k,¡ Kkr djuk pkgrs gSa] blfy, ge 5 $ 1 vFkkZr~] 6 dks

gj ysdj 1 vkSj 2 dks ifjes; la[;kvksa osQ :i esa fy[krs gSaA vFkkZr~  1 = 
6

6
 vkSj 2 = 

12

6

gSaA rc vki ;g ns[k ldrs gSa fd 
7 8 9 10

, , ,
6 6 6 6

 vkSj 
11

6
 lHkh 1 vkSj 2 osQ chp fLFkr

ifjes; la[;k,¡ gSaA vr% 1 vkSj 2 osQ chp fLFkr la[;k,¡ gSa % 
7 4 3 5

, , ,
6 3 2 3

 vkSj 
11

6
A

fVIi.kh % è;ku nhft, fd mnkgj.k 2 esa 1 vkSj 2 osQ chp fLFkr osQoy ik¡p ifjes;
la[;k,¡ gh Kkr djus osQ fy, dgk x;k FkkA ijUrq vkius ;g vo'; vuqHko fd;k gksxk
fd oLrqr% 1 vkSj 2 osQ chp vifjfer :i ls vusd ifjes; la[;k,¡ gksrh gSaA O;kid
:i esa] fdUgha nks nh gqbZ ifjes; la[;kvksa osQ chp vifjfer :i ls vusd ifjes;
la[;k,¡ gksrh gSaA

vkb, ge la[;k js[kk dks iqu% ns[ksaA D;k vkius bl js[kk ij fLFkr lHkh la[;kvksa dks
ys fy;k gS\ vHkh rd rks ughaA ,slk gksus dk dkj.k ;g gS fd la[;k js[kk ij vifjfer
:i ls vusd vkSj la[;k,¡ cph jgrh gSaA vki }kjk mBk;h xbZ la[;kvksa osQ LFkkuksa osQ chp
fjDr LFkku gSa vkSj fjDr LFkku u osQoy ,d ;k nkss gSa] cfYd vifjfer :i ls vusd
gSaA vk'p;Ztud ckr rks ;g gS fd fdUgh nks fjDr LFkkuksa osQ chp vifjfer :i ls vusd
la[;k,¡ fLFkr gksrh gSaA

vr%] gekjs lkeus fuEufyf[kr iz'u cps jg tkrs gSa%

1. la[;k js[kk ij cph gqbZ la[;kvksa dks D;k dgk tkrk
gS\

2. bUgsa ge fdl izdkj igpkurs gSa\ vFkkZr~ bu la[;kvksa
vkSj ifjes; la[;kvksa osQ chp ge fdl izdkj Hksn
djrs gSa\

bu iz'uksa ds mÙkj vxys vuqPNsn esa fn, tk,¡xsA
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6 xf.kr

iz'ukoyh 1.1

1. D;k 'kwU; ,d ifjes; la[;k gS\ D;k bls vki 
p

q
 osQ :i esa fy[k ldrs gSa] tgk¡

p  vkSj  q  iw.kk±d gSa vkSj q ≠ 0 gS?

2. 3 vkSj 4 osQ chp esa N% ifjes; la[;k,¡ Kkr dhft,A

3.
3

5
 vkSj 

4

5
 osQ chp ik¡p ifjes; la[;k,¡ Kkr dhft,A

4. uhps fn, x, dFku lR; gSa ;k vlR;\ dkj.k osQ lkFk vius mÙkj nhft,A

(i) izR;sd izkÑr la[;k ,d iw.kZ la[;k gksrh gSA

(ii) izR;sd iw.kk±d ,d iw.kZ la[;k gksrh gSA

(iii) izR;sd ifjes; la[;k ,d iw.kZ la[;k gksrh gSA

1.2 vifjes; la[;k,¡

fiNys vuqPNsn esa] geus ;g ns[kk gS fd la[;k js[kk ij ,slh la[;k,¡ Hkh gks ldrh gSa
tks ifjes; la[;k,¡ ugha gSaA bl vuqPNsn esa] vc ge bu la[;kvksa ij ppkZ djsaxsA vHkh

rd geus ftu la[;kvksa ij ppkZ dh gS] os 
p

q
 osQ :i dh jgh gSa] tgk¡ p vkSj q iw.kk±d

gSa vkSj q ≠ 0 gSA vr% vki ;g iz'u dj ldrs gSa fd D;k ,slh Hkh la[;k,¡ gSa tks bl
:i dh ugha gksrh gSa\ oLrqr% ,slh la[;k,¡ gksrh gSaA

yxHkx 400 lkú;qúiwú] xzhl osQ izfl¼ xf.krK vkSj nk'kZfud

ikbFkkxksjl osQ vuq;kf;;ksa us bu la[;kvksa dk lcls igys irk

yxk;k FkkA bu la[;kvksa dks vifjes; la[;k,¡ (irrational

numbers) dgk tkrk gS] D;ksafd bUgsa iw.kk±dksa osQ vuqikr osQ :i

esa ugha fy[kk tk ldrk gSA ikbFkkxksjl ds ,d vuq;k;h] ØksVksu

ds fgikDl }kjk irk yxk;h xbZ vifjes; la[;kvksa ds laca/ esa

vusd fdaonafr;k¡ gSaA fgikDl dk ,d nqHkkZX;iw.kZ var jgk] pkgs

bldk dkj.k bl ckr dh [kkst gks fd 2   ,d vifjes; la[;k

gS ;k bl [kkst ds ckjs esa ckgjh nqfu;k dks mtkxj djuk gksA

ikbFkkxksjl
(569 lkñ ;qñ iwwñ – 479 lkñ ;qñ iwwñ)

vkÑfr 1-3
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la[;k i¼fr 7

20052006

3

–5

16

60

999

4

–8

–6625

58

0

27

71

17
981

–12

13

89

–6
7

2

3

9

14

-65
–66
26

-45

036

19

R

vkb, vc ge bu la[;kvksa dh vkSipkfjd ifjHkk"kk nsaA

la[;k ‘s’ dks vifjes; la[;k (irrational number) dgk tkrk gS] ;fn bls p

q
 osQ

:i esa u fy[kk tk ldrk gks] tgk¡ p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA

vki ;g tkurs gSa fd vifjfer :i ls vusd ifjes; la[;k,¡ gksrh gSaA blh izdkj]
vifjes; la[;k,¡ Hkh vifjfer :i ls vusd gksrh gSaA buosQ oqQN mnkgj.k gSa%

2, 3, 15,  π, 0.10110111011110...

fVIi.kh % vkidks ;kn gksxk fd tc dHkh ge izrhd ‘‘ ’’ dk iz;ksx djrs gSa] rc ge

;g ekudj pyrs gSa fd ;g la[;k dk /ukRed oxZewy gSA vr% 4  = 2 gS, ;|fi 2
vkSj &2 nksuksa gh la[;k 4 osQ oxZewy gSaA

Åij nh xbZ oqQN vifjes; la[;kvksa osQ ckjs esa vki tkurs gSaA mnkgj.k osQ fy,] Åij
fn, x, vusd oxZewyksa vkSj la[;k π ls vki ifjfpr gks pqds gSaA

ikbFkkxksjl osQ vuq;kf;;ksa us ;g fl¼ fd;k gS fd 2  ,d vifjes; la[;k gSA

ckn esa 425 bZ-iw- osQ vkl&ikl lkbjhu osQ fFk;ksMksjl us ;g n'kkZ;k Fkk fd

3, 5, 6, 7, 10, 11, 12, 13,  14, 15  vkSj 17  Hkh vifjes; la[;k,¡ gSaA

2 , 3 , 5 , vkfn dh vifjes;rk (irrationality) dh miifÙk;ksa ij ppkZ d{kk 10 esa dh

tk,xhA tgk¡ rd π dk laca/ gS] gtkjksa o"kks± ls fofHkUu laLÑfr;k¡ blls ifjfpr jgh gSa]
ijUrq 1700 bZ- osQ var esa gh ySEcVZ vkSj ystkUMªs us fl¼ fd;k Fkk fd ;g ,d vifjes;
la[;k gSA vxys vuqPNsn esa ge bl ckr ij ppkZ djsaxs fd 0-10110111011110... vkSj
π vifjes; D;ksa gSaA

vkb, ge fiNys vuqPNsn osQ var esa mBk, x, iz'uksa
ij iqu% fopkj djsaA blds fy, ifjes; la[;kvksa okyk
FkSyk yhft,A vc ;fn ge FkSys esa lHkh vifjes;
la[;k,¡ Hkh Mky nsa] rks D;k vc Hkh la[;k js[kk ij
dksbZ la[;k cph jgsxh\ bldk mÙkj gS ¶ugha̧ A vr%]
,d lkFk yh xbZ lHkh ifjes; la[;kvksa vkSj vifjes;
la[;kvksa osQ laxzg ls tks izkIr gksrk gS] mls okLrfod
la[;kvks a (real numbers) dk uke fn;k tkrk
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8 xf.kr

gS] ftls R ls izdV fd;k tkrk gSA vr% okLrfod la[;k ;k rks ifjes; ;k vifjes;
la[;k gks ldrh gSA vr% ge ;g dg ldrs gSa fd izR;sd okLrfod la[;k dks
la[;k js[kk ds ,d vf}rh; fcUnq ls fu:fir fd;k tkrk gSA lkFk gh] la[;k js[kk
dk izR;sd fcUnq ,d vf}rh; okLrfod la[;k dks fu:fir djrk gSA ;gh dkj.k
gS fd la[;k js[kk dks okLrfod la[;k js[kk (real number line) dgk tkrk gSA

1870 esa nks teZu xf.krK oSQUVj vkSj
MsMsfoaQM us bls fHkUu&fHkUu fof/;ksa
ls fl¼ fd;k FkkA mUgksaus ;g fn[kk;k
Fkk fd izR;sd okLrfod la[;k osQ
laxr okLrfod la[;k js[kk ij ,d
fcUnq gksrk gS vkSj la[;k js[kk ds
izR;sd fcUnq osQ laxr ,d vf}rh;
okLrfod la[;k gksrh gSA

vkb, ns[ksa fd la[;k js[kk ij ge oqQN vifjes; la[;kvksa dk LFkku fu/kZj.k fdl
izdkj dj ldrs gSaA

mnkgj.k 3 % la[;k js[kk ij 2  dk LFkku fu/kZj.k (dks fu:fir) dhft,A

gy % ;g ljyrk ls ns[kk tk ldrk gS fd fdl izdkj ;wukfu;ksa us 2

dk irk yxk;k gksxkA ,d ,dd (ek=kd) dh yackbZ dh Hkqtk okyk oxZ
OABC yhft, (nsf[k, vkÑfr 1.6)A rc vki ikbFkkxksjl izes; ykxw

djosQ ;g ns[k ldrs gSa fd OB =  2 21 1 2+ =  gSA la[;k js[kk ij

ge 2  dks fdl izdkj fu:fir djrs gSa\ ,slk ljyrk ls fd;k tk ldrk gSA bl ckr
dk è;ku j[krs gq, fd 'kh"kZ O 'kwU; osQ lkFk laikrh cuk jgs] vkÑfr 1-6 dks la[;k js[kk
ij LFkkukarfjr dhft, (nsf[k, vkÑfr 1-7)A

vkÑfr 1-7

vkj- MsMsfoaQM (1831&1916)
vkÑfr 1-5

th- oSQUVj (1845&1918)
vkÑfr 1-4

vkÑfr 1-6
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la[;k i¼fr 9

vHkh vkius ns[kk gS fd OB = 2  gSA ,d ijdkj dh lgk;rk ls O dks osQUnz vkSj
OB dks f=kT;k ekudj ,d pki (arc) [khafp, tks la[;k js[kk dks fcUnq P ij dkVrk gSA rc
fcUnq P la[;k js[kk ij 2  osQ laxr gksrk gSA

mnkgj.k 4 % okLrfod la[;k js[kk ij 3  dk LFkku fu/kZj.k dhft,A

gy % vkb, ge vkÑfr 1.7 dks iqu% ysaA

vkÑfr 1-8

OB ij ,dd yackbZ okys yac BD dh jpuk dhft, (tSlk fd vkÑfr 1-8 esa fn[kk;k

x;k gS)A rc ikbFkkxksjl izes; ykxw djus ij] gesa OD = ( )2
2

2 1 3+ =  izkIr gksrk gSA

,d ijdkj dh lgk;rk ls O dks osQUnz vkSj OD dks f=kT;k ekudj ,d pki [khafp, tks

la[;k js[kk dks fcUnq Q ij dkVrk gSA rc Q, 3  osQ laxr gSA

blh izdkj 1n −  dk LFkku fu/kZj.k gks tkus osQ ckn vki n  dk LFkku fu/kZj.k dj

ldrs gSa] tgk¡ n ,d /ukRed iw.kk±d gSA

iz'ukoyh 1.2

1. uhps fn, x, dFku lR; gSa ;k vlR; gSaA dkj.k osQ lkFk vius mÙkj nhft,A

(i) izR;sd vifjes; la[;k ,d okLrfod la[;k gksrh gSA

(ii) la[;k js[kk dk izR;sd fcUnq m  ds :i dk gksrk gS] tgk¡ m ,d izkÑr la[;k gSA

(iii) izR;sd okLrfod la[;k ,d vifjes; la[;k gksrh gSA

2. D;k lHkh /ukRed iw.kk±dksa osQ oxZewy vifjes; gksrs gSa\ ;fn ugha] rks ,d ,slh la[;k osQ
oxZewy dk mnkgj.k nhft, tks ,d ifjes; la[;k gSA
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10 xf.kr

3. fn[kkb, fd la[;k js[kk ij 5  dks fdl izdkj fu:fir fd;k tk ldrk gSA

4. d{kk osQ fy, fØ;kdyki (oxZewy lfiZy dh
jpuk) % dkxt dh ,d cM+h 'khV yhft, vkSj uhps
nh xbZ fof/ ls ¶oxZewy lfiZy¸ (square root spiral)

dh jpuk dhft,A lcls igys ,d fcUnq O yhft, vkSj
,dd yackbZ dk js[kk[kaM (line segment) OP [khafp,A
,dd yackbZ okys OP

1
 ij yac js[kk[kaM P

1
P

2
 [khafp,

(nsf[k, vkÑfr 1-9)A vc OP
2
 ij yac js[kk[kaM P

2
P

3

[khafp,A rc OP
3
 ij yac js[kk[kaM P

3
P

4
 [khafp,A

bl izfØ;k dks tkjh j[krs gq, OP
n -1 

ij ,dd yackbZ okyk yac js[kk[kaM [khapdj vki
js[kk[kaM P

n–1
P

n
  izkIr dj ldrs gSaA bl izdkj vki fcUnq O, P

1
, P

2
, P

3
,..., P

n
,... izkIr dj ysaxs

vkSj mUgsa feykdj 2, 3, 4, ... dks n'kkZus okyk ,d lqanj lfiZy izkIr dj ysaxsA

1.3  okLrfod la[;k,¡ vkSj muosQ n'keyo izlkj

bl vuqPNsn esa] ge ,d vyx n`f"Vdks.k ls ifjes; vkSj vifjes; la[;kvksa dk vè;;u

djsaxsA blosQ fy, ge okLrfod la[;kvksa osQ n'keyo izlkj (expansions) ij fopkj

djsaxs vkSj ns[ksaxs fd D;k ge ifjes; la[;kvksa vkSj vifjes; la[;kvksa esa Hksn djus osQ

fy, bu izlkjksa dk iz;ksx dj ldrs gSa ;k ughaA ;gk¡ ge bl ckr dh Hkh O;k[;k djsaxs

fd okLrfod la[;kvksa osQ n'keyo izlkj dk iz;ksx djosQ fdl izdkj la[;k js[kk ij

okLrfod la[;kvksa dks iznf'kZr fd;k tkrk gSA D;ksafd ge vifjes; la[;kvksa dh rqyuk

esa ifjes; la[;kvksa ls vf/d ifjfpr gSa] blfy, ge viuh ppkZ bUgha la[;kvksa ls izkjaHk

djsaxsA ;gk¡ buosQ rhu mnkgj.k fn, x, gSa % 
10 7 1

, ,
3 8 7

A 'ks"kiQyksa ij fo'ks"k è;ku nhft,

vkSj nsf[k, fd D;k vki dksbZ izfr:i (pattern) izkIr dj ldrs gSaA

mnkgj.k 5 % 
10

3
, 

7

8
 vkSj 

1

7
 osQ n'keyo izlkj Kkr dhft,A

vko`Qfr 1.9 : oxZewy l£iy
dh jpuk
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la[;k i¼fr 11

gy %
    3.333...     0.875       0.142857...

3 10 8 7.0 7 1.0

     9     64         7

     10       60         30

      9       56         28

     10         40           20

       9         40           14

       10          0             60

         9             56

         1              40

             35

               50

               49

       1

'ks"k : 1, 1, 1, 1, 1... 'ks"k : 6, 4, 0 'ks"k : 3, 2, 6, 4, 5, 1,

Hkktd : 3 Hkktd : 8 3, 2, 6, 4, 5, 1,...

Hkktd : 7

;gk¡ vkius fdu&fdu ckrksa ij è;ku fn;k gS\ vkidks de ls de rhu ckrksa ij è;ku
nsuk pkfg,A

(i) oqQN pj.k osQ ckn 'ks"k ;k rks 0 gks tkrs gSa ;k Lo;a dh iqujko`fÙk djuk izkjaHk dj
nsrs gSaA

(ii) 'ks"kksa dh iqujko`fÙk  Ükà[kyk esa izfof"V;ksa (entries) dh la[;k Hkktd ls de gksrh gS

(
1

3
 esa ,d la[;k dh iqujko`fÙk gksrh gS vkSj Hkktd 3 gS] 

1

7
 esa 'ks"kksa dh iqujko`fÙk

Ükà[kyk esa N% izfof"V;k¡ 326451 gSa vkSj Hkktd 7 gS)A

(iii) ;fn 'ks"kksa dh iqujko`fÙk gksrh gks] rks HkkxiQy (quotient) esa vadksa dk ,d iqujko`fÙk

[kaM izkIr gksrk gS (
1

3
 osQ fy, HkkxiQy esa 3 dh iqujko`fÙk gksrh gS vkSj 

1

7
 osQ fy,

HkkxiQy esa iqujko`fÙk [kaM 142857 izkIr gksrk gS)A
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12 xf.kr

;|fi osQoy Åij fn, x, mnkgj.kksa ls geus ;g izfr:i izkIr fd;k gS] ijUrq ;g 
p

q

(q ≠ 0) osQ :i dh lHkh ifjes; la[;kvksa ij ykxw gksrk gSA q ls p oQks Hkkx nsus ij nks eq[;
ckrsa ?kVrh gSa & ;k rks 'ks"k 'kwU; gks tkrk gS ;k dHkh Hkh 'kwU; ugha gksrk gS vkSj rc gesa
'ks"kiQyksa dh ,d iqujko`fÙk  Ükà[kyk izkIr gksrh gSA vkb, ge izR;sd fLFkfr ij vyx&vyx
fopkj djsaA

fLFkfr (i) % 'ks"k 'kwU; gks tkrk gSA
7

8
 okys mnkgj.k esa geus ;g ns[kk gS fd oqQN pj.kksa osQ ckn 'ks"k 'kwU; gks tkrk gS vkSj

7

8
 dk n'keyo izlkj 0-875 gSA vU; mnkgj.k gSa % 

1

2
 = 0.5, 

639

250
 = 2.556 gSA bu lHkh

fLFkfr;ksa esa oqQN ifjfer pj.kksa osQ ckn n'keyo izlkj dk var gks tkrk gSA ge ,slh
la[;kvksa osQ n'keyo izlkj dks lkar (terminating) n'keyo dgrs gSaA

fLFkfr (ii) : 'ks"k dHkh Hkh 'kwU; ugha gksrk gSA

1

3
 vkSj 

1

7
 okys mnkgj.kksa esa] ge ;g ikrs gSa fd oqQN pj.kksa osQ ckn 'ks"k dh iqujko`fÙk gksus

yxrh gS] ftlls n'keyo izlkj fujarj tkjh jgrk gSA nwljs 'kCnksa esa] gesa HkkxiQy esa vadksa
dk ,d iqujko`fÙk [kaM izkIr gksrk gSA rc ge ;g dgrs gSa fd ;g izlkj vuolkuh

vkorhZ (non-terminating recurring) gSA mnkgj.k osQ fy,] 
1

3
 = 0.3333... vkSj

1

7
 = 0.142857142857142857... gSA

;g fn[kkus osQ fy, fd 
1

3
 osQ HkkxiQy esa 3 dh iqujko`fÙk gksrh gS] ge bls 0.3  osQ :i

esa fy[krs gSaA blh izdkj] D;ksafd 
1

7
 osQ HkkxiQy esa vadksa osQ [kaM 142857 dh iqujkòfÙk

gksrh gS] blfy, ge 
1

7
 dks 0.142857  osQ :i esa fy[krs gSa] tgk¡ vadksa osQ Åij yxk;k

x;k naM] vadksa osQ ml [kaM dks izdV djrk gS ftldh iqujko`fÙk gksrh gSA lkFk gh]
3-57272 - - - dks 3.572  osQ :i esa fy[kk tk ldrk gSA vr% bu lHkh mnkgj.kksa ls
vuolkuh vkorZ (iqujko`fÙk) n'keyo izlkj izkIr gksrs gSaA bl rjg ge ;g ns[krs gSa fd
ifjes; la[;kvksa osQ n'keyo izlkj osQ osQoy nks fodYi gksrs gSa ;k rks os lkar  gksrs gSa
;k vuolkuh (vlkar) vkorhZ gksrs gSaA
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la[;k i¼fr 13

blosQ foijhr vc vki ;g eku yhft, fd la[;k js[kk ij pyus ij vkidks 3-142678
tSlh la[;k,¡ izkIr gksrh gSa ftldk n'keyo izlkj lkar gksrk gS ;k 1-272727---] vFkkZr~
1.27  tSlh la[;k izkIr gksrh gS] ftldk n'keyo izlkj vuolkuh vkorhZ gSA blls D;k
vki ;g fu"d"kZ fudky ldrs gSa fd ;g ,d ifjes; la[;k gS\ bldk mÙkj gS] gk¡! bls
ge fl¼ ugha djsaxs] ijUrq oqQN mnkgj.k ysdj bl rF; dks iznf'kZr djsaxsA lkar fLFkfr;k¡
rks ljy gSaA

mnkgj.k 6 % fn[kkb, fd 3-142678 ,d ifjes; la[;k gSA nwljs 'kCnksa] esa 3-142678

dks 
p

q
 osQ :i esa O;Dr dhft,] tgk¡ p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA

gy % ;gk¡ 3.142678 = 
3142678

1000000
 gSA vr% ;g ,d ifjes; la[;k gSA

vkb, vc ge ml fLFkfr ij fopkj djsa] tcfd n'keyo izlkj vuolkuh vkorhZ gksA

mnkgj.k 7 % fn[kkb, fd 0-3333---  = 0 3.  dks 
p

q
 osQ :i esa O;Dr fd;k tk ldrk gS]

tgk¡ p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA

gy % D;ksafd ge ;g ugha tkurs gSa fd 0 3.  D;k gS] vr% vkb, bls ge ‘x’ eku ysaA

x = 0.3333...

vc] ;gh og fLFkfr gS tgk¡ gesa dqN ;qfDr yxkuh iM+sxhA

;gk¡] 10 x = 10 × (0.333...) = 3.333...

vc] 3.3333... = 3 + x, pw¡fd x = 0.3333... gSA

blfy,] 10 x = 3 + x

x osQ fy, gy djus ij] gesa ;g izkIr gksrk gS%
9x = 3

vFkkZr~] x =
1

3

mnkgj.k 8 % fn[kkb, fd 1.272727... = 1 27.  dks 
p

q
 osQ :i esa O;Dr fd;k tk ldrk

gS] tgk¡  p vkSj q iw.kk±d gSa vkSj q ≠ 0 gSA
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14 xf.kr

gy % eku yhft,  x = 1.272727... gSA D;ksafd ;gk¡ nks vadksa dh iqujko`fÙk gS] blfy, ge
x dks 100 ls xq.kk djrs gSaA ,slk djus ij] gesa ;g izkIr gksrk gS %

100 x = 127.2727...

vr%] 100 x = 126 + 1.272727... = 126 + x

blfy,] 100 x – x = 126, vFkkZr~ 99 x = 126

vFkkZr~] x =
126 14

99 11
=

vki blosQ bl foykse dh tk¡p dj ldrs gSa fd 
14

11
 = 1 27.  gSA

mnkgj.k 9 % fn[kkb, fd 0.2353535... = 0 235.  dks 
p

q
 osQ :i esa O;Dr dj ldrs gSa]

tgk¡   p vkSj q iw.kkZad gSa vkSj q ≠ 0 gSA

gy % eku yhft, x = 0 235.  gSA ;gk¡ ;g nsf[k, fd 2 dh iqujko`fÙk ugha gksrh gS] ijUrq
[kaM 35 dh iqujko`fÙk gksrh gSA D;ksafd nks vadksa dh iqujko`fÙk gks jgh gS] blfy, ge
x dks 100 ls xq.kk djrs gSaA ,slk djus ij] gesa ;g izkIr gksrk gS %

100 x = 23.53535...

blfy,] 100 x = 23.3 + 0.23535... = 23.3 + x

vr%] 99 x = 23.3

vFkkZr~] 99 x =
233

10
, ftlls x = 

233

990
 gqvkA

vki blosQ foykse] vFkkZr~  
233

990
 = 0 235.  dh Hkh tk¡p dj ldrs gSaA

vr% vuolkuh vkorhZ n'keyo izlkj okyh izR;sd la[;k dks 
p

q
 (q ≠ 0) osQ :i esa

O;Dr fd;k tk ldrk gS] tgk¡  p vkSj q iw.kk±d gSaA vkb, ge vius ifj.kkeksa dks la{ksi esa
bl izdkj O;Dr djsa%
,d ifjes; la[;k dk n'keyo izlkj ;k rks lkar gksrk gS ;k vuolkuh vkorhZ gksrk gSA
lkFk gh] og la[;k] ftldk n'keyo izlkj lkar ;k vuolkuh vkorhZ gS] ,d ifjes;
la[;k gksrh gSA
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vc ge ;g tkurs gSa fd ifjes; la[;k dk n'keyo izlkj D;k gks ldrk gSA vc iz'u
mBrk gSa fd vifjes; la[;kvksa dk n'keyo izlkj D;k gksrk gS\ Åij crk, x, xq.k osQ
vuqlkj ge ;g fu"d"kZ fudky ldrs gSa fd bu la[;kvksa osQ n'keyo izlkj vuolkuh
vukorhZ (non-terminating non-recurring) gSaA vr% Åij ifjes; la[;kvksa ds fy,
crk, x, xq.k osQ leku  vifjes; la[;kvksa dk xq.k ;g gksrk gS%

,d vifjes; la[;k dk n'keyo izlkj vuolkuh vukorhZ gksrk gSA foykser% og la[;k
ftldk n'keyo izlkj vuolkuh vukorhZ gksrk gS] vifjes; gksrh gSA

fiNys vuqPNsn esa geus ,d vifjes; la[;k 0.10110111011110... dh ppkZ dh FkhA eku
yhft, fd s = 0.10110111011110... gSA è;ku nhft, fd ;g vuolkuh vukorhZ gSA vr%
Åij crk, x, xq.k osQ vuqlkj ;g vifjes; gSA lkFk gh] ;g Hkh è;ku nhft, fd vki
s osQ le:i vifjfer :i ls vusd vifjes; la[;k,¡ tfur dj ldrs gSaA

lqizfl¼ vifjes; la[;kvksa 2  vkSj π osQ laca/ esa vki D;k tkurs gSa\ ;gk¡ oqQN pj.k
rd muosQ n'keyo izlkj fn, x, gSa%

2  = 1.4142135623730950488016887242096...

π = 3.14159265358979323846264338327950...

(è;ku nhft, fd ge izk;% 
22

7
 dks π dk ,d lfUudV eku ekurs gSa] tcfd π ≠ 

22

7
gSA)

o"kks± ls xf.krKksa us vifjes; la[;kvksa osQ n'keyo izlkj esa vf/d ls vf/d vadksa
dks mRiUu djus dh fofHkUu rduhd fodflr dh gSaA mnkgj.k osQ fy,] laHkor% vkius
foHkktu fof/ (division method) ls 2  osQ n'keyo izlkj esa vadksa dks Kkr djuk
vo'; gh lh[kk gksxkA ;g ,d jkspd ckr gS fd lqYclw=kksa (thok&fu;eksa) esa] tks oSfnd
;qx (800 bZ-iw- & 500 bZ-iw-) ds xf.krh; xzaFk gSa] gesa 2  dk ,d lfUudV eku izkIr
gksrk gS] tks ;g gS%

2  = 
1 1 1 1 1 1

1 1 4142156
3 4 3 34 4 3

.
   + + × − × × =   
   

è;ku nhft, fd ;g ogh gS tks fd Åij izFke ik¡p n'keyo LFkkuksa rd osQ fy, fn;k
x;k gSA π osQ n'keyo izlkj esa vfèkd ls vf/d vad izkIr djus dk bfrgkl dkiQh
jkspd jgk gSA
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