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vEvery body of discovery is mathematical in form because there is no

other guidance we can have – DARWINv

7.1  Hkwfed (Introduction)

eku yhft, fd vkiosQ ikl uacj okys rkys dk ,d lwVosQl gSA ekuk
ml rkys esa 4 pØ yxs gSa vkSj izR;sd pØ 0 ls 9 rd osQ 10 vadksa
}kjk fpfÉr gSA rkys dks [kksyk tk ldrk gS ;fn 4 fof'k"V vadks
dks] fcuk nksgjk,] ,d fuf'pr Øe esa O;ofLFkr fd;k tk,A ekuk
fdlh dkj.k vki vadksa osQ bl fuf'pr Øe dks Hkwy x, gSaA vkidksa
osQoy igyk vad ;kn gS tks fd 7 gSA rkys dks [kksyus osQ fy,]
vkidks 3 vadksa osQ fdrus vuqØeksa dh tk¡p djuh iM+sxh\ bl iz'u
osQ mÙkj osQ fy,] vki laHkor% 'ks"k 9 vadksa esa ls ,d le; esa 3
vadksa dks ysdj] lHkh laHko Øeksa dks vfoyac lwphc¼ djuk izkjaHk
dj nsaA ijarq ;g fof/ Fkdkus okyh vkSj uhjl gksxh] D;ksafd laHko
Øeksa dh la[;k cM+h gks ldrh gSA bl vè;k; esa] ge dqN ,slh ekSfyd x.ku rduhd lh[ksaxs
ftuls ge] 3 vadksa osQ Øeksa dks lwphc¼ fd, fcuk gh] bl iz'u dk mÙkj ns losQaxsA oLrqr% ;s
rduhd] oLrqvksa osQ p;u rFkk mudks Øec¼ djus osQ fHkUu&fHkUu rjhdksa dh la[;k fu/kZfjr
djus esa mi;ksxh gksrh gSaA izFke pj.k esa] ge ml fl¼kar ij fopkj  djsaxs] tks fd bu rduhdksa
dks lh[kusa osQ fy, vR;f/d ekSfyd gSA

7.2   x.kuk dk vk/kjHkwr fl¼kar (Fundamental Principle of Counting)

vkb, ge fuEufyf[kr leL;k ij fopkj djsa% eksgu osQ ikl P
1
, P

2
, P

3 
rhu iSaV rFkk S

1
, S

2
  nks

deh”k+sa gSA
mlosQ ikl iguus osQ fy, iSaV rFkk deh”k osQ fdrus fHkUu&fHkUu tksM+s (;qXe) gSa\ ,d iSaV
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pquus osQ fy, 3 rjhosQ gSa] D;ksafd p;u osQ fy,
3 iSaV miyC/ gSaA blh izdkj ,d deh”k dk
p;u 2 rjg ls fd;k tk ldrk gSA iSaV osQ
izR;sd p;u osQ fy, deh”k osQ p;u osQ 2
fodYi laHko gSaA vr% iSaV rFkk deh”k osQ tksM+ksa
osQ p;u  dh la[;k 3 × 2 = 6 gSA bl rF; dks
vko`Qfr 7-1 esa Li"V fd;k x;k gSA

vkb, ge blh izdkj dh ,d nwljh
leL;k ij fopkj djas%
'kcue osQ ikl 2 cLrs] 3 [kkus osQ fMCcs rFkk
2 ikuh dh cksrysa gSaA og bu oLrqvksa dks fdl
izdkj ls ys tk ldrh gS (izR;sd esa ls ,d
pqu dj)A

,d cLrs dks 2 fHkUu rjhdksa ls pquk tk ldrk gSA ,d cLrs osQ pqus tkus osQ ckn] ,d [kkus
osQ fMCcs dks pquus osQ 3 fHkUu rjhosQ gSaA bl izdkj cLrs vkSj [kkus osQ fMCcs osQ tksM+ksa dh la[;k
2 × 3 = 6 gSA buesa ls izR;sd tksM+s osQ fy,] ,d ikuh dh cksry dks pquus osQ 2 fHkUu rjhosQ gSaA
vr% 'kcue }kjk bu oLrqvksa dks LowQy ys tkus osQ oqQy 6 × 2 = 12 fHkUu rjhosQ gSaA ;fn ge nks
cLrksa dks B

1
, B

2
, rhu [kkus osQ fMCcksa dks T

1
, T

2
, T

3
 rFkk nks ikuh dh cksryksa dks W

1
, W

2
, uke

nsa] rks bu laHkkoukvksa dks uhps cuh vko`Qfr }kjk Li"V fd;k tk ldrk gS (vko`Qfr 7.2.)A

vko`Qfr 7-1

vko`Qfr 7-2
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oLrqr% mi;qZDr izdkj dh leL;kvksa dks fuEufyf[kr fl¼kar osQ iz;ksx }kjk ljy fd;k tkrk
gS] ftls x.kuk dk vk/kjHkwr fl¼kar vFkok osQoy x.ku fl¼kar dgrs gSa vkSj ftldk dFku
bl izdkj gS]

“;fn ,d ?kVuk m fHkUu rjhdksa ls ?kfVr gks ldrh gS] rnksijkar ,d vU; ?kVuk n fHkUu
rjhdksa ls ?kfVr gks ldrh gS] rks fn, gq, Øe esa nksuksa ?kVukvksa osQ fHkUu rjhdksa osQ ?kfVr gksus dh
oqQy fHkUu la[;k m×n gSA”

Åij of.kZr fl¼kar dk ?kVukvksa dh lhfer la[;k osQ fy, O;kidhdj.k fd;k tk ldrk
gSA mnkgj.kkFkZ] 3 ?kVukvksa osQ fy,] ;g fl¼kar fuEufyf[kr izdkj ls gksxk%

‘;fn ,d ?kVuk m fHkUu rjhdksa ls ?kfVr gks ldrh gS] blosQ mijkar ,d nwljh ?kVuk n fHkUu
rjhdksa ls ?kfVr gks ldrh gS] rnksijkar ,d rhljh ?kVuk p fHkUu rjhdksa ls ?kfVr gks ldrh gS] rks
rhuks a ?kVukvksa osQ ?kfVr gksus osQ fHkUu rjhdksa dh oqQy la[;k] fn, gq, Øe esa]
m × n × p gSA”

izFke iz'u esa] iSaV rFkk deh”k osQ tksM+ksa dks iguus dh vHkh"V la[;k] fuEufyf[kr ?kVukvksa
osQ mÙkjksÙkj ?kfVr gksus osQ fofHkUu foU;klksa dh la[;k osQ rqY; gS%

(i) ,d iSaV osQ p;u dh ?kVuk
(ii) ,d deh”k osQ p;u dh ?kVuk

nwljs iz'u esa foU;klksa dh vHkh"V la[;k] fuEufyf[kr ?kVukvksa osQ mÙkjksÙkj ?kfVr gksus osQ
fofHkUu foU;klksa dh la[;k osQ cjkcj gS%

(i) ,d cLrs osQ p;u dh ?kVuk]
(ii) ,d [kkus osQ fMCcs osQ p;u dh ?kVuk]
(iii) ,d ikuh dh cksry osQ p;u dh ?kVukA

;gk¡ nksuksa esa ls izR;sd iz'u esa ?kVuk,¡ vusd laHko Øeksa esa ?kfVr gks ldrh gSa ijarq ge bu
laHko Øeksa esa ls fdlh ,d dk p;u djrs gSa vkSj bl p;fur Øe esa ?kVukvksa osQ ?kfVr gksus osQ
fofHkUu foU;klksa dh x.kuk djrs gSaA

mnkgj.k 1 'kCn ROSE, osQ v{kjksa ls cuus okys 4 v{kjksa okys] vFkZiw.kZ ;k vFkZghu] 'kCnksa dh
la[;k Kkr dhft,] tcfd v{kjksa osQ iqujko`fÙk dh vuqefr ugha gSA

gy jfpr 'kCnksa dh la[;k] 4 fjDr LFkkuksa  dks 4 v{kjksa ls mÙkjksÙkj Hkjus osQ

rjhdksa dh la[;k osQ cjkcj gS] tcfd bl ckr dk è;ku j[kk tk, fd iqujko`fÙk dh vuqefr ugha
gSA igys LFkku dks] 4 v{kj R, O, S, vkSj E esa ls fdlh ,d }kjk 4 fofHkUu rjhdksa ls Hkjk tk
ldrk gSA blosQ ckn] nwljs LFkku dks 'ks"k rhu v{kjksa esa ls fdlh ,d }kjk 3 fofHkUu rjhdksa ls
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Hkjk tk ldrk gSa blosQ mijkar rhljs LFkku dks 2 fofHkUu rjhdksa ls Hkjk tk ldrk gS vkSj var
esa pkSFks LFkku dks osQoy 1 rjhds ls Hkjk tk ldrk gS bl izdkj xq.ku fl¼kar }kjk  pkjksa LFkkuksa
dks Hkjus osQ rjhdksa dh la[;k  4 × 3 × 2 × 1 = 24 gSA vr% 'kCnksa dh vHkh"V la[;k 24 gSA

AfVIi.kh   ;fn v{kjksa dh iqujko`fÙk dh vuqefr gksrh] rks fdrus 'kCn cu ldrs gSa\ ;g

ckr ljyrk ls le>h tk ldrh gS fd 4 fjDr LFkkuksa esa ls izR;sd mÙkjksÙkj 4 fofHkUu rjhdksa
ls Hkjk tk ldrk gSA vr% 'kCnksa dh vHkh"V la[;k = 4 × 4 × 4 × 4 = 256.

mnkgj.k 2 fHkUu&fHkUu jaxksa osQ fn, gq, 4 >aMksa ls] fdrus fHkUu&fHkUu laosQr mRiUu fd, tk ldrs
gSa] ;fn ,d laosQr osQ fy,] ,d nwljs osQ uhps] 2 >aMksa dh vko';drk iM+rh gS\

gy mRikfnr laosQrksa dh la[;k 2 fjDr LFkkuksa   dks fHkUu&fHkUu jaxksa osQ 4 >aMksa ls mÙkjksÙkj

Hkjus osQ rjhdksa dh la[;k osQ cjkcj gSA Åij osQ fjDr LFkku dks 4 >aMksa esa ls fdlh ,d }kjk
4 fofHkUu rjhdksa ls Hkjk tk ldrk gSA blosQ ckn] uhps osQ fjDr LFkku dks 'ks"k 3 >aMksa esa ls fdlh
,d }kjk 3 fofHkUu rjhdksa ls Hkjk tk ldrk gSA vr% xq.ku fl¼kar }kjk laosQrksa dh vHkh"V la[;k
= 4 × 3 = 12.

mnkgj.k 3 vadksa 1] 2] 3] 4] 5 ls fdruh 2 vadh; le la[;k,¡ cu ldrh gSa] ;fn vadksa dh
iqujko`fÙk dh tk ldrh gS\

gy  la[;kvksa dks cukus osQ rjhosQ] 2 fjDr LFkkuksa   dks mÙkjksÙkj mfpr izdkj ls Hkjus osQ

rjhdks dh la[;k osQ cjkcj gSA ;gk¡ bdkbZ LFkku dks Hkjus osQ fy, osQoy 2 fodYi gSa% vad

2 ;k 4] vkSj ;g 2 rjhdksa ls fd;k tk ldrk gSA blosQ i'pkr~ ngkbZ LFkku dks 5 vadksa esa ls

fdlh ,d }kjk Hkjk tk ldrk gS (D;ksafd vadksa dh iqujko`fÙk dh tk ldrh gS)A vr% blosQ 5

fodYi gSaA vr,o xq.ku fl¼kar }kjk nks vadksa okyh le la[;kvksa dh vHkh"V la[;k = 2 × 5,

vFkkZr~ 10 gSA

mnkgj.k 4 ;fn ik¡p fofHkUu >aMs miyC/ gSa] rks mu fofHkUu laosQrksa dh la[;k Kkr dhft, ftUgsa

de ls de nks >aMksa dks ,d ÅèoZ naM ij Øeor ,d dks nwljs osQ uhps j[kdj mRiUu fd;k

tk ldrk gS\

gy ,d laosQr ;k rks 2 ;k 3 ;k 4 ;k 5 >aMksa ls cuk;k tk ldrk gSA vc ge 2] 3] 4 ;k 5
>aMksa ls cuus okys laosQrksa dh laHko la[;kvksa dh vyx&vyx x.kuk djsaxs vkSj fiQj bu la[;kvksa
dks tksM+ nsaxsA
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2 >aMksa }kjk cuus okys laosQrksa dh la[;k] 5 miyC/ >aMksa ls 2 fjDr LFkkuksa  dks

mÙkjksÙkj Hkjus dh la[;k osQ cjkcj gSA xq.ku fu;e osQ vuqlkj bldh la[;k = 5 × 4 = 20 gSA

blh izdkj 3 >aMksa }kjk cuus okys laosQrksa dh la[;k] 5 >aMksa ls 3 fjDr LFkkuksa 

dks mÙkjksÙkj Hkjus dh la[;k osQ cjkcj gS bldh la[;k 5 × 4 × 3 = 60 gSA

blh izdkj 4 >aMksa okys laosQrksa dh la[;k = 5 × 4 × 3 × 2 = 120

vkSj 5 >aMksa okys laosQrksa dh la[;k = 5 × 4 × 3 × 2 × 1 = 120

vr% laosQrks dh vHkh"V la[;k = 20 + 60 + 120 + 120 = 320.

iz'ukoyh 7.1

1. vad 1] 2] 3] 4 vkSj 5 ls fdruh 3 vadh; la[;k,¡ cukbZ tk ldrh gSa] ;fn

(i) vadksa dh iqujko`fÙk dh vuqefr gks ?

(ii) vadksa dh iqujko`fÙk dh vuqefr ugha gks ?

2. vad 1] 2] 3] 4] 5] 6 ls fdruh 3 vadh; le la[;k,¡ cukbZ tk ldrh gSa] ;fn vadksa dh
iqujko`fÙk dh tk ldrh gS ?

3. vaxzs”kh o.kZekyk osQ izFke 10 v{kjksa ls fdrus 4 v{kj osQ dksM cuk, tk ldrs gSa] ;fn fdlh
Hkh v{kj dh iqujko`fÙk ugha dh tk ldrh gS?

4. 0 ls 9 rd osQ vadksa dk iz;ksx djosQ fdrus 5 vadh; VsyhiQksu uacj cuk, tk ldrs gSa]
;fn izR;sd uacj 67 ls izkjaHk gksrk gS vkSj dksbZ vad ,d ckj ls vf/d ugha vkrk gS?

5. ,d flDdk rhu ckj mNkyk tkrk gS vkSj ifj.kke vafdr dj fy, tkrs gSaA ifj.kkeksa dh laHko
la[;k D;k gS?

6. fHkUu&fHkUu jaxksa osQ 5 >aMs fn, gq, gSaA buls fdrus fofHkUu laosQr cuk, tk ldrs gSa] ;fn
izR;sd laosQr esa 2 >aMksa] ,d osQ uhps nwljs] osQ iz;ksx dh vko';drk iM+rh gS?

7.3 Øep; (Permutations)

fiNys vuqPNsn osQ mnkgj.k 1 esa] ge okLro esa v{kjksa osQ fofHkUu foU;klksa] tSls ROSE, REOS,

..., bR;kfn] dh laHko la[;k dh x.kuk djrs gSaA bl lwph esa izR;sd foU;kl nwljs ls fHkUu gaSA nwljs
'kCnksa esa v{kjksa osQ fy[kus dk Øe egRoiw.kZ gS buesa ls izR;sd foU;kl] 4 fofHkUu v{kjksa esa ls ,d
le; esa lHkh dks lkFk ysdj cuk;k x;k] Øep; dgykrk gS vc ;fn gesa 'kCn NUMBER,

osQ v{kjksa esa ls 3 v{kjh;] vFkZiw.kZ ;k vFkZghu jfpr 'kCnksa dh la[;k fu/kZfjr djuh gS] tcfd
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v{kjksa dh iqujko`fÙk dh vuqefr ugha gks] rks gesa NUM, NMU,MUN,NUB, ...bR;kfn foU;klksa
dh x.kuk dh vko';drk gSA ;gk¡ ij ge 6 fofHkUu v{kjksa esa ls ,d le; esa 3 v{kjksa dks ysdj
cuus okys Øep;ksa dh x.kuk dj jgs gSaA bl izdkj osQ 'kCnksa dh vHkh"V la[;k = 6 × 5 × 4 =

120 (xq.ku fl¼kar osQ iz;ksx }kjk) gSaA
;fn v{kjksa dh iqujkòfÙk dh vuqefr gksrh] rks 'kCnksa dh vHkh"V la[;k 6 × 6 × 6 = 216 gksxhA

ifjHkk"kk 1     Øep; ,d fuf'pr Øe esa cuk foU;kl gS] ftldks nh gqbZ oLrqvksa esa ls ,d le;
esa oqQN ;k lHkh dks ysdj cuk;k x;k gSA

uhps fn, mi&vuqPNsn esa ge ml lw=k dks fu/kZfjr djsaxs ftldh vko';drk bl izdkj osQ
iz'uksa osQ mÙkj nsus osQ fy, iM+rh gSA

7.3.1  Øep;] tc lHkh oLrq,¡ fHkUu&fHkUu gSa (Permutations when all the objects are

distinct)

izes; 1  n fofHkUu oLrqvksa esa ls ,d le; esa r oLrqvksa dks ysdj cuk, x, Øep;ksa dh la[;k
dks izrhd nP

r
 ls fu:fir djrs gSa] tgk¡ 0 < r ≤ n rFkk fdlh Hkh Øep; esa oLrqvksa dh iqujko`fÙk

dh vuqefr ugha gS] nP
r
. = n ( n – 1) ( n – 2). . .( n – r + 1)

miifÙk  Øep;ksa dh la[;k] r  fjDr LFkkuksa dks      . . .   mÙkjksÙkj

← r fjDr LFkku →

n oLrqvksa ls Hkjus osQ rjhdksa dh la[;k osQ cjkcj gSA igyk LFkku n rjhdksa ls Hkjk tk ldrk gSA
blosQ ckn nwljk LFkku (n – 1) rjhdksa ls Hkjk tk ldrk gSA blosQ mijkar rhljk LFkku
[n – 2)rjhdksa ls Hkjk tk ldrk gS --------- vkSj  r ok¡ LFkku (n – (r – 1)] rjhdksa ls Hkjk tk ldrk
gSA vr% r fjDr LFkkuksa dks mÙkjksÙkj Hkjus osQ rjhdksa dh la[;k = n(n – 1) (n – 2) . . .

(n – (r – 1)) ;k n ( n – 1) (n – 2) ... (n – r + 1)

nP
r
 osQ fy, ;g ,d cksf>y O;atd gS vkSj gesa ,d ,sls laosQru dh vko';drk gS] ftldh

lgk;rk ls bl O;atd osQ foLrkj dks ?kVk;k tk losQA izrhd n! (ftls n Øexqf.kr i<+rs gSa)blesa
gekjh lgk;rk djrk gSA fuEufyf[kr fooj.k esa ge lh[ksaxs fd okLro esa n!  dk D;k vFkZZ gS\

7.3.2  Øexqf.kr laosQru (Factorial notation) laosQru n! izFke n izko`Qr la[;kvksa osQ
xq.kuiQy dks O;Dr djrk gS vFkkZr~ 1 × 2 × 3 × . . . × (n – 1) × n dks  n! }kjk fu:fir fd;k
tkrk gSA ge bl izrhd dks ‘n Øexqf.kr i<+rs gSaA bl izdkj 1 × 2 × 3 × 4 . . .  × (n – 1) × n

= n ! rnuqlkj
1 = 1 !
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1 × 2 = 2 !

1× 2 × 3 = 3 !

1 × 2 × 3 × 4 = 4 ! bR;kfn

ge ifjHkkf"kr djrs gSa] fd 0 ! = 1

bl izdkj ge fy[k ldrs gSa] fd 5 ! = 5 × 4 ! = 5 × 4 × 3 ! = 5 × 4 × 3 × 2 !

= 5 × 4 × 3 × 2 × 1!

Li"Vr;k lHkh izko`Qr la[;k n osQ fy,

     n ! = n (n  –  1) !

= n (n  –  1) (n  –  2) ! [ ;fn n ≥ 2]

= n (n  –  1) (n  –  2)  (n  –  3) ! [ ;fn n ≥ 3]

bR;kfn

mnkgj.k 5 eku fudkfy,  (i) 5 ! (ii) 7 ! (iii) 7 ! – 5!

gy (i) 5 ! = 1 × 2 × 3 × 4 × 5 = 120

(ii) 7 ! = 1 × 2 × 3 × 4 × 5 × 6 ×7 = 5040

vkSj (iii) 7 !  –  5! = 5040  –  120 = 4920

mngkj.k 6 ifjdyu dhft, (i) 
7!

5!
      (ii) ( )

12!

10! (2!)

gy (i) ge izkIr djrs gSa] 
7!

5!
 = 

7 6 5!

5!

× ×
 = 7 × 6 = 42

vkSj (ii)
( ) ( )

12!

10! 2!
  = 

( )

( ) ( )

12 11 10!

10! 2

× ×

×
 = 6 × 11 = 66

mnkgj.k 7 eku fudkfy, ( )

!

! !

n

r n r− , tgk¡  n = 5, r = 2

gy gesa fuEufyf[kr dk eku fudkyuk gS

( )

5!

2! 5 2 !−
 (D;ksafd n = 5, r = 2)

;gk¡ ij ( )

5!

2 ! 5 2 !− = 
5! 5 4

10
2! 3! 2

×
= =

×
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mnkgj.k 8 ;fn  
1 1

8! 9! 10!

x
+ = , rks x Kkr dhft,A

gy  ;gk¡ ij 
1 1

8! 9 8! 10 9 8!

x
+ =

× × ×

vr,o
1

1
9 10 9

x
+ =

×
;k

10

9 10 9

x
=

×

vr% x = 100

iz'ukokyh 7.2

1. eku fudkfy,%
(i) 8 ! (ii) 4 ! – 3 !

2. D;k  3 ! + 4 ! = 7 ! ? 3.
8!

6! 2!×
 dk ifjdyu dhft,

4 ;fn 
1 1

6! 7! 8!

x
+ = , rks x dk eku Kkr dhft,A

5. ( )

!

!

n

n r− , dk eku fudkfy,  tc

(i) n = 6, r = 2 (ii) n = 9, r = 5.

7.3.3  nP
r 
osQ fy, lw=k dh O;qRifÙk ( Derivation of the formula for nP

r 
)

( )

!
P

!

n
r

n

n r−
= , 0 ≤ r ≤ n

vkb, ge ml voLFkk ij okil pyas tgk¡ geus fuEufyf[kr Kkr fd;k Fkk%
nP

r
 = n (n – 1) (n – 2) . . .  (n – r + 1)

blosQ va'k vkSj gj dks  (n – r) (n – r – 1) . . . 3 × 2 × 1, ls xq.kk djus ij] gesa izkIr gksrk gS
fd

( ) ( ) ( )( )( )

( )( )

1 2 1 1 3 2 1
P

1 3 2 1

n
r

n n n ... n r n r n r ...

n r n r ...

− − − + − − − × ×
=

− − − × ×
 = 

( )

!

!

n

n r−
,
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bl izdkj ( )

!
P

!

n
r

n

n r
=

− , tgk¡ 0 < r ≤ n

;g nP
r
 igys ls vf/d lqfo/ktud O;atd gSA

fo'ks"k :i ls tc r = n, rks 
!

P !
0!

n
n

n
n= =

Øep;ksa dh x.kuk] osQoy mu rjhdksa dh x.kuk gS] ftuesa ,d le; esa oqQN ;k lHkh oLrqvksa
dk foU;kl fd;k x;k gksA ,d Hkh oLrq osQ fcuk foU;kl dh la[;k cjkcj gS ml la[;k osQ ftlesa
lHkh oLrqvksa dks NksM+dj foU;kl fd;k x;k gks vkSj gesa Kkr gS fd ,slk djus dk osQoy ,d rjhdk
gSA blh dkj.k ls geus n P

0 
= 1 ifjHkkf"kr fd;k gSA

n P
0
 = 1 = 

! !

! ( 0)!
=

−

n n

n n
... (1)

vr% lw=k (1)] r = 0 osQ fy, Hkh ykxw gSA

vr% ( )

!
P 0

!

n
r

n
, r n

n r
= ≤ ≤

−
.

izes; 2  n fofHkUu oLrqvksa esa ls ,d le; esa r oLrqvksa dks ysdj cus Øep;ksa dh la[;k] tcfd

oLrqvksa osQ iqujko`fÙk dh vuqefr gks] nr gksrh gSA

bldh miifÙk fiNys izes; dh miifÙk osQ leku gS] vr% bldks ikBd osQ fy, NksM+ fn;k
x;k gSA

vc ge nP
r
 osQ lw=k dh mi;ksfxrk dks Li"V djus osQ fy, fiNys vuqPNsn osQ oqQN iz'uksa

dks bl lw=k osQ iz;ksx }kjk ljy dj jgs gSaA

mnkgj.k 1 esa 'kCnksa dh vHkh"V la[;k  = 4P
4
 = 4! = 24 tc iqujko`fÙk dh vuqefr ugha gSaA ;fn

iqujko`fÙk dh vuqefr gks] rks 'kCnksa dh vHkh"V la[;k 44 = 256 gksxhA

NUMBER 'kCn osQ v{kjksa esa ls 3 v{kjksa okys p;fur 'kCnksa dh la[;k  = 
6

3

6!
P

3!
=  =

4 × 5 × 6 = 120] ;gk¡ bl iz'u esa Hkh iqujko`fÙk dh vuqefr ugha gSA ;fn iqujko`fÙk dh vuqefr
gks] rks 'kCnksa dh vHkh"V la[;k  63 = 216 gksxhA

12 O;fDr;ksa osQ ,d leqnk; ls ,d vè;{k vkSj ,d mikè;{k osQ p;u osQ  rjhdksa dh
la[;k] ;g ekudj fd ,d O;fDr ,d ls vf/d in ij ugha jg ldrk gS] Li"Vr;k
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12
2

12!
P 11 12

10!
= = ×  = 132.

7.3.4   Øep;] tc lHkh oLrq,¡ fHkUu&fHkUu ugha gSa (Permutations when all the objects

are not distinct objects)  eku yhft, fd gesa 'kCn ROOT osQ v{kjksa osQ iqufoZU;kl osQ rjhdksa
dh la[;k Kkr djuh gSA bl n'kk esa] lHkh v{kj fHkUu&fHkUu ugha gSA ;gk¡ 2 O gaS tks leku izdkj
osQ v{kj gSaA ge bu nksuksa O dks vLFkkbZ :i ls fHkUu&fHkUu eku ysrs gSa tSls O

1
 vkSj O

2
. vc bl

n'kk esa 4 fofHkUu v{kjksa esa ls ,d le; esa lHkh dks ysdj cuus okys Øep;ksa dh la[;k 4! gSA
bu Øep;ksa esa ls ,d Øep; RO

1
O

2
T  ij fopkj dhft,A blosQ laxr] ;gk¡ ij 2! Øep;

RO
1
O

2
T rFkk RO

2
O

1
T ,sls gSa tks fd leku Øep; gksrs ;fn O

1
 rFkk  O

2 
dks fHkUu&fHkUu ugha

ekuk x;k gksrk vFkkZr~ ;fn  O
1
 rFkk  O

2 
 nksuksa Øep; esa O gksrsA vr,o] Øep;ksa dh vHkh"V la[;k

= 
4!

3 4 12
2!

= × =

bl ckr dks uhps Li"V fd;k x;k gS%
Øep; tc O

1
, O

2
Øep; tc O

1
, O

2
 nksuksa

fHkUu&fHkUu gaSA O osQ leku gSa

1 2

2 1

RO O T

RO O T





R O O T

1 2

2 1

T O O R

T O O R





T O O R

1 2

2 1

R O T O

R O T O





R O T O

1 2

2 1

T O R O

T O R O





T O R O

1 2

2 1

R T O O

R T O O





 R T O O

1 2

2 1

T R O O

T R O O





T R O O
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1 2

2 1 

O  O  R T

O  O T R





O O R T

1 2

2 1

O R O T

O R O T





O R O T

1 2

2 1

O  T O  R

O  T O  R





O T O R

1 2

2 1

O  R T O

O  R T O





O R T O

1 2

2 1

O  T R O

O  T R O





O T R O

1 2

2 1 

O  O T R

O  O T R





O O T R

vkb, vc ge 'kCn INSTITUTE osQ v{kjksa osQ iqufoZU;kl osQ rjhdksa dh la[;k Kkr djsaA

bl n'kk esa 9 v{kj gSa] ftuesa I nks ckj rFkk T rhu ckj vkrk gSA

vLFkkbZ :i ls] ge bu leku v{kjksa dks fHkUu&fHkUu eku ysrs gSa tSls  I
1
, I

2
, T

1
,  T

2
, T

3
.

9 fofHkUu v{kjksa esa ls ,d le; esa lHkh dks ysus ls cus Øep;ksa dh la[;k 9! gSA buesa ls ,d

Øep; ekuk fd I
1
 NT

1
 SI

2
 T

2
 U E T

3 
ij fopkj  dhft,A ;fn I

1
, I

2
 leku ugha gksa vkSj T

1
,

T
2
, T

3
 ,d tSls u gksa rks I

1
, I

2
 dk 2! rjhdksa ls rFkk T

1
, T

2
, T

3
 dk 3! rjhdksa ls foU;kl fd;k

tk ldrk gSA ;fn I
1
, I

2
 leku gksa rFkk T

1
, T

2
, T

3
 leku gks] rks 2! × 3! Øep; leku gksxsaA bl

izdkj iwNs x, fofHkUu Øep;ksa dh oqQy la[;k
9!

2! 3!
 gSA ge fuEufyf[kr izes; dk dFku (fcuk

miifÙk) O;Dr dj ldrs gSaA
izes; 3  n oLrqvksa osQ Øep;ksa dh la[;k] tgk¡ p oLrq,¡ leku izdkj dh vkSj 'ks"k fHkUu izdkj

dh gaS = 
!

!

n

p
.

oLrqr% bl laca/ esa ,d vf/d O;kid izes; gsS tks uhps of.kZr gS%
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izes; 4  n oLrqvksa osQ Øep;ksa dh la[;k 
1 2

!

! ! !k

n

p p ... p
 gSA] tgk¡ p

1
 oLrq,¡ ,d izdkj dh, p

2

oLrq,¡ nwljs izdkj dh , ..., p
k
 oLrq,¡ kok¡ izdkj dh vkSj 'ks"k (;fn dksbZ gS) fofHkUu izdkj

dh gSaA

mnkgj.k 9 ALLAHABAD 'kCn osQ v{kjksa ls cuus okys Øep;ksa dh la[;k Kkr dhft,A

gy  ;gk¡ ij 9 v{kj gSa] ftuesa A,  4 ckj vk;k gS] 2 ckj L vk;k gS rFkk 'ks"k fofHkUu izdkj osQ
gSaA vr,o foU;klksa dh vHkh"V la[;k

 = 
9! 5 6 7 8 9

4!2! 2

× × × ×
=  = 7560

mnkgj.k 10  1 ls 9 rd osQ vadksa dk iz;ksx djosQ fdruh 4 vadh; la[;k,¡ cukbZ tk ldrh
gSa] ;fn vadksa dh iqujko`fÙk dh vuqefr ugha gS\

gy  ;gk¡ ij vadksa dk Øe egRoiw.kZ gS] mnkgj.k osQ fy, 1234 rFkk 1324 nks fHkUu&fHkUu la[;k,¡
gSaA vr% 4&vadh; la[;kvksa dh la[;k 9 fofHkUu vadksa esa ls ,d le; esa 4 vadksa dks ysdj cuus
okys Øep;ksa dh la[;k osQ cjkcj gSA bl izdkj 4&vadh; la[;kvksa dh vHkh"V la[;k

( )
9

4

9! 9!
= P = =

9 – 4 ! 5!
 = 9 × 8 × 7 × 6 = 3024.

mnkgj.k 11 100 ls 1000 osQ chp fLFkr fdruh la[;k,¡ gSa] ftUgsa vad 0] 1] 2] 3] 4] 5 ls
cuk;k tk ldrk gS] ;fn vadksa osQ iqujko`fÙk dh vuqefr ugha gSA

gy  100 ls 1000 osQ chp fLFkr izR;sd la[;k ,d 3 vadh; la[;k gSA izFke ge 6 vadksa esa
ls ,d le; esa 3 vadksa dks ysdj cuus okys Øep;ksa dh la[;k dh x.kuk djrs gSaA ;g la[;k
6P

3 
gS ijarq  bu Øep;ksa esa os Hkh lfEefyr gSa] ftuesa 0] lSdM+s osQ LFkku ij gSA mnkgj.k osQ fy,

092] 042 ---- bR;kfn vkSj ;s ,slh la[;k,¡ gS tks okLro esa 2 vadh; gSaA vr% vHkh"V la[;k dks
Kkr djus osQ fy,] bl izdkj dh 2 vadh; la[;kvksa osQ  6P

3 
esa ls ?kVkuk iM+sxkA vc bu 2&vadh;

la[;kvksa dh la[;k Kkr djus osQ fy,] ge 0 dks lSdM+s osQ LFkku ij fLFkj dj nsrs gSa vkSj 'ks"k
5 vadks ls ,d le; esa nks vadksa dks ysdj cuus okys iqufoZU;klksa dh la[;k Kkr djrs gSaA ;g

la[;k 5P
2 
gSA vr% vHkh"V la[;k = 6 5

3 2

6! 5!
P P

3! 3!
− = −

= 4 × 5 × 6  –  4 ×5 = 100
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mnkgj.k 12  n dk eku Kkr dhft,] bl izdkj fd

(i)
5 3P 42 P 4n n , n= > (ii)

4

–1
4

P 5
=

3P

n

n , n > 4

gy (i) fn;k gS fd

5 3P 42 Pn n
=

;k n (n – 1) (n – 2) (n – 3) (n – 4) = 42 n(n – 1) (n – 2)

D;ksafd n > 4  blfy,  n(n – 1) (n – 2) ≠ 0

vr,o] nksuksa i{kksa dks n(n – 1) (n – 2), ls Hkkx nsus ij
(n – 3) (n – 4) = 42

;k n2  –  7n  –  30 = 0

;k n2 – 10n + 3n – 30 = 0

;k (n – 10) (n + 3) = 0

;k n  –  10 = 0   ;k   n + 3 = 0

;k n = 10  ;k  n = – 3

D;ksafd  n ½.k la[;k ugha gks ldrh gS vr% n = 10

(ii) fn;k gS fd 
4

–1
4

P 5

3P

n

n
=

bl izdkj 3n (n – 1) (n – 2) (n – 3) = 5(n – 1) (n – 2) (n – 3) (n – 4)

;k 3n = 5 (n – 4) [ D;ksafd (n – 1) (n – 2) (n – 3) ≠ 0, n > 4]

;k   n = 10

mnkgj.k 13 Kkr dhft,  r, ;fn 5 4P
r
 = 6 5P

r–1
 .

gy  ;gk¡ ij
4 5

15 P 6 Pr r −=

;k ( ) ( )

4! 5!
5 6

4 ! 5 1 !r r
× = ×

− − +

;k ( ) ( ) ( )( )

5! 6 5!

4 ! 5 1 5 5 1 !r r r r

×
=

− − + − − −

;k (6  –  r) (5  –  r) = 6
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;k r2  –  11r + 24 = 0

;k r2 – 8r – 3r + 24 = 0

;k (r  –  8) (r  –  3) = 0

;k r = 8   or  r = 3.

vr% r = 8, 3.

mnkgj.k 14 DAUGHTER 'kCn osQ v{kjksa ls 8 v{kj okys foU;klksa dh la[;k Kkr dhft,] ;fn
(i) lc Loj ,d lkFk jgsaA (ii) lc Loj ,d lkFk ugha jgsaA

gy (i) DAUGHTER 'kCn esa 8 fofHkUu v{kj gSa] ftuesa ls 3 Loj gSa] vFkkZr~ A, U rFkk E
D;ksafd lHkh Lojksa dks ,d lkFk jguk gS blfy, ge oqQN le; osQ fy, mudks lfEefyr :i ls
,d oLrq (AUE) eku ysrs gSaA ;g vosQyh oLrq 'ks"k 5 oLrqvksa (v{kjksa) osQ lkFk feydj 6 oLrq,¡
gks tkrh gSaA fiQj ge 6 oLrqvksa esa ls ,d le; esa lHkh dks ysdj cuus okys Øep;ksa dh la[;k
dh x.kuk djrs gSaA ;g la[;k 6P

6
 = 6! gSA buesa ls izR;sd Øep; osQ laxr gesa rhu Lojksa A, U,

E esa ls lHkh dks ,d le; esa ysdj 3! Øep; curs gSaA vr,o xq.ku fl¼kar ls Øep;ksa dh
vHkh"V la[;k = 6 ! × 3 ! = 4320.

(ii) ;fn gesa mu Øep;ksa dh la[;k Kkr djuh gS] ftuesa lHkh Loj ,d lkFk ugha gSa] rks
gesa igys 8 v{kjksa esa ls ,d le; esa lHkh dks lkFk ysdj cuus okys foU;klksa dh laHko la[;k
Kkr djuh gksxh] tks 8! gSA fiQj bl la[;k ls gesa lc Lojksa osQ ,d lkFk jgus okyh Øep;ksa dh
la[;k ?kVkuh iM+sxhA

vr% vHkh"V la[;k       8 ! – 6 ! × 3 ! = 6 ! (7×8  –  6)

= 2 × 6 ! (28 – 3)

= 50 × 6 ! = 50 × 720 = 36000

mnkgj.k 15  4 yky] 3 ihyh rFkk 2 gjh fMLdksa dks ,d iafDr esa fdrus izdkj ls O;ofLFkr
fd;k tk ldrk gS] ;fn ,d gh jax dh fMLdksa esa dksbZ varj ugha gS \

gy  fMLdksa dh oqQy la[;k 4 + 3 + 2 = 9 gSA bu 9 fMLdksa esa ls 4 fMLosaQ ,d izdkj dh (yky)]
3 fMLosaQ nwljs izdkj dh (ihyh) rFkk 2 fMLosaQ rhljs izdkj dh (gjh) gSaA

bl izdkj fMLdksa dks O;ofLFkr djus dh la[;k
9!

= 1260
4! 3! 2!

.

mnkgj.k 16 INDEPENDENCE 'kCn osQ v{kjksa ls cuus okys foU;klksa dh la[;k Kkr dhft,A
bu foU;klksa esa ls fdrus foU;klksa esa]

(i) 'kCn P ls izkjaHk gksrs gSa\
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(ii) lHkh Loj lnSo ,d lkFk jgrs gSa\

(iii) Loj dHkh Hkh ,d lkFk ugha jgrs gSa\

(iv) 'kCn I ls izkjaHk gksrs gSa vkSj mudk var P ls gksrk gS ?

gy  ;gk¡ ij 12 v{kj gS] ftuesa ls N rhu ckj] E pkj ckj D, nks ckj vkrk gS vkSj 'ks"k v{kjksa

esa lHkh fHkUu&fHkUu gSaA

blfy, foU;klksa dh vHkh"V la[;k  
12!

1663200
3! 4! 2!

= =

  (i) ge P dks lcls ck,¡ LFkku ij fLFkj dj nsrs gSa vkSj fiQj 'ks"k 11 v{kjksa osQ foU;kl

dh x.kuk djrs gSaA vr,o P ls izkjaHk gksus okys 'kCnksa dh vHkh"V la[;k

11!
138600

3! 2! 4!
= = .

 (ii) iznÙk 'kCn esa 5 Loj gSa] tks fd 4 ckj E gS rFkk 1 ckj  I gS D;ksafd fd budks lnSo

,d lkFk jguk gS] blfy, budks oqQN le; osQ fy, ,d vosQyh oLrq EEEEI

le> ysrs gSaA ;g vosQyh oLrq 'ks"k 7 oLrqvksa osQ lkFk feydj oqQy 8 oLrq,¡ gks tkrh

gSaA bu 8 oLrqvksa ftuesa 3 ckj N gS] rFkk nks ckj D gS osQ foU;klksa dh la[;k 
8!

3! 2!

gSA buesa ls izR;sd foU;kl osQ laxr 5 Loj E, E, E, E rFkk I osQ foU;klksa dh la[;k

5!

4!
gSA blfy, xq.ku fl¼kar }kjk foU;klksa dh vHkh"V la[;k 

8! 5!
= 16800

3! 2! 4!
× =

(iii) foU;klksa dh vHkh"V la[;k

= foU;klksa dh oqQy la[;k (fcuk fdlh izfrca/ osQ) & foU;klksa dh la[;k] ftuesa

lHkh Loj ,d lkFk jgrs gSa

= 1663200 – 16800  = 1646400

(iv) ge I rFkk P dks nksuksa fljksa ij fLFkj dj nsrs gSa (I ck,¡ fljs ij vkSj P nk,¡ fljs ij).

bl izdkj gekjs ikl 10 v{kj 'ks"k jgrs gSaA

vr% foU;klksa dh vHkh"V la[;k = 
10!

3! 2! 4!
= 12600
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iz'ukoyh 7.3

1. 1 ls 9 rd osQ vadksa dks iz;ksx djosQ fdrus 3 vadh; la[;k,¡ cu ldrh gaS] ;fn fdlh
Hkh vad dks nksgjk;k ugha x;k gS\

2. fdlh Hkh vad dks nksgjk, fcuk fdruh 4 vadh; la[;k,¡ gksrh gSa\
3. vad 1] 2] 3] 4] 6] 7 dks iz;qDr djus ls fdruh 3 vadh; le la[;k,¡ cukbZ tk ldrh

gSa] ;fn dksbZ Hkh vad nksgjk;k ugha x;k gS\
4. vad 1] 2] 3] 4] 5 osQ mi;ksx }kjk fdruh 4 vadh; la[;k,¡ cukbZ tk ldrh gS] ;fn dksbZ

Hkh vad nksgjk;k ugha x;k gS\ buesa ls fdruh le la[;k,¡ gksaxha\
5. 8 O;fDr;ksa dh lfefr esa] ge fdrus izdkj ls ,d vè;{k vkSj ,d mikè;{k pqu ldrs gSa]

;g ekurs gq, fd ,d O;fDr ,d ls vf/d in ij ugha jg ldrk gS\
6. ;fn   n – 1P

3
 : nP

4
 = 1 : 9 rks n Kkr dhft,A

7.  r Kkr dhft,] ;fn (i) 5 6
1P 2 Pr r−= (ii) 5 6

1P Pr r−= .

8. EQUATION 'kCn osQ v{kjksa esa ls izR;sd dks rF;r% osQoy ,d ckj mi;ksx djosQ fdrus
vFkZiw.kZ ;k vFkZghu] 'kCn cu ldrs gSa?

9. MONDAY 'kCn osQ v{kjksa ls fdrus] vFkZiw.kZ ;k vFkZghu] 'kCn cu ldrs gSa] ;g ekurs gq,
fd fdlh Hkh v{kj dh iqujko`fÙk ugha dh tkrh gS] ;fn
(i) ,d le; esa 4 v{kj fy, tkrs gSa\ (ii) ,d le; esa lHkh v{kj fy, tkrs gaS\

(iii) lHkh v{kjksa dk iz;ksx fd;k tkrk gS] fdarq izFke v{kj ,d Loj gS?
10. MISSISSIPPI 'kCn osQ v{kjksa ls cus fHkUu&fHkUu Øep;ksa esa ls fdruksa esa pkjksa I ,d lkFk

ugha vkrs gSa ?
11. PERMUTATIONS 'kCn osQ v{kjksa dks fdrus rjhdksa ls O;ofLFkr fd;k tk ldrk gS]

;fn
(i) p;fur 'kCn dk izkjaHk P ls rFkk var S ls gksrk gSA
(ii) p;fur 'kCn esa lHkh Loj ,d lkFk gSa\
(iii)  p;fur 'kCn esa P rFkk S osQ eè; lnSo 4 v{kj gksa \

7.4 lap; (Combinations)

eku yhft, fd 3 ykWu Vsful f[kykfM+;ksa  X, Y, Z dk ,d lewg gSA 2 f[kykfM+;ksa dh ,d Vhe
cukuh gSA bldks ge fdrus izdkj ls dj ldrs gSa\ D;k X vkSj Y dh Vhe] Y rFkk X  dh Vhe
ls fHkUu gS ? ;gk¡ ij f[kykfM+;ksa dk Øe egÙoiw.kZ ugha gSA okLro esa Vhe cukus osQ osQoy rhu
gh laHko rjhosQ gSaA ;g XY, YZ rFkk ZX gSa (vko`Qfr 7-3)A
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;gk¡ ij] izR;sd p;u] 3 fofHkUu oLrqvksa esa ls ,d le; esa 2 dks ysdj cuk gqvk] lap;
dgykrk gSA

fdlh lap; esa p;fur oLrqvksa dk Øe egRoiw.kZ ugha gSA vc oqQN vkSj mnkgj.kksa ij fopkj
djrs gSaA

ckjg O;fDr ,d dejs esa feyrs gSa vkSj izR;sd O;fDr vU; lHkh O;fDr;ksa ls gkFk feykrk
gSA ̂ gkFk feykus* dh oqQy la[;k dk fu/kZj.k ge fdl izdkj djrs gSaA X dk Y ls gkFk feykuk
rFkk Y dk X ls gkFk feykuk nks fHkUu gkFk feykuk ugha gSaA ;gk¡ Øe egRoiw.kZ ugha gSA ̂ gkFk feykus*
dh oqQy la[;k mruh gh gS] ftruh 12 fofHkUu oLrqvksa esa ls ,d le; esa 2 oLrqvksa dks ysdj
cuus okys lap;ksa dh la[;k gSA

lkr fcanq ,d o`Ùk ij fLFkr gSaA bu fcanqvksa esa ls fdUgha Hkh nks dks feykdj fdruh thok,¡
[khaph tk ldrh gSaA ;gk¡ thokvksa dh oqQy la[;k mruh gh gS] ftruh 7 fofHkUu oLrqvksa esa ls ,d
le; esa 2 oLrqvksa dks ysdj cuus okys lap;ksa dh la[;k gSA

vc ge n fofHkUu oLrqvksa esa ls ,d le; esa r oLrqvksa dks ysdj cuus okys lap;ksa dh

la[;k] ftls izrhd Cn
r
 ls izdV djrs gSa] Kkr djus osQ fy, lw=k izkIr djrs gSaA

eku yhft, fd gekjs ikl 4 fHkUu&fHkUu oLrq,¡  A, B, C vkSj D  gSaA buesa ls ,d le; esa
2 oLrqvksa dks ysdj ;fn bls lap; cukuk pkgsa] rks ;s lap; AB, AC, AD, BC, BD, CD gSaA ;gk¡
ij AB rFkk BA ,d gh lap; gS] D;ksafd oLrqvksa dk Øe lap; dks ifjofrZr ugha djrk gSA blh
dkj.k ls geus BA, CA, DA, CB, DB rFkk DC dks bl lwph esa lfEefyr ugha fd;k gSA bl
izdkj 4 fofHkUu oLrqvksa esa ls ,d le; esa 2 oLrqvksa dks ysdj cuus okys lap;ksa dh la[;k
6 gS] vFkkZr~ 4C

2
 = 6.

bl lwph osQ izR;sd lap; osQ laxr] gesa 2! Øep; fey ldrs gSa] D;ksafd izR;sd lap; dh
2 oLrqvksa dks 2! rjhdksa ls iquO;ZofLFkr fd;k tk ldrk gSA blfy,] Øep;ksa dh la[;k
= 4C

2
 × 2!, nwljh rjiQ 4 fofHkUu oLrqvksa esa ls ,d le; esa 2 oLrqvksa dks ysdj cuus okys

Øep;ksa dh la[;k  = 4P
2
.

vr,o 4P
2
 = 4C

2
 ××××× 2!   ;k   ( )

4
2

4!
C

4 2 ! 2!
=

−

vko`Qfr 7-3
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vc] eku yhft, fd gekjs ikl 5 fofHkUu oLrq,¡  A, B, C, D, E gSaA buesa ls ,d le; esa
3 oLrqvksa dks ysdj] ;fn ge lap; cukrs gSa] rks ;s ABC, ABD, ABE, BCD, BCE, CDE,

ACE, ACD, ADE, BDE bu 5
3C  lap;ksa esa ls izR;sd osQ laxr 3! Øep; gSa] D;ksafd izR;sd

lap; dh rhu oLrqvksa dks 3! rjhdksa ls iquO;ZofLFkr fd;k tk ldrk gSA blfy, Øep;ksa dh oqQy

la[;k = 5
3C 3!×

vr% 5P
3
 = 5C

3
 ××××× 3!  ;k ( )

5
3

5!
C

5 3 ! 3!
=

−

;s mnkgj.k] Øep; rFkk lap; osQ chp laca/ n'kkZus okyh] fuEufyf[kr izes; dh vksj laosQr
djrs gSa%

izes; 5 P C !n n
r r r= , 0 < r ≤ n.

miifÙk   nC
r
 lap;ksa esa ls izR;sd osQ laxr  r ! Øep; gSa] D;ksafd izR;sd lap; osQ r oLrqvksa dks

r ! rjhdksa ls iquO;ZofLFkr fd;k tk ldrk gSA
vr% n fofHkUu oLrqvksa esa ls] ,d le; esa r oLrqvksa dks ysdj cuus okys Øep;ksa dh oqQy

la[;k nC
r
 × r!. gSA nwljh vksj ;g la[;k P

n

r
gSA

bl izdkj P C !n n
r r r= × , 0 r n< ≤ .

fVIi.kh  1.mi;qZDr ifj.kke ls ( )

!
C !

!

n
r

n
r

n r
= ×

− ,vFkkZr~    ( )

!
C

! !

n
r

n

r n r
=

− .

fo'ks"k :i ls] ;fn r n= ,  rks 
!

C 1
! 0!

n
n

n

n
= = .

2. ge ifjHkkf"kr djrs gSa fd nC
0
 = 1, vFkkZr~ n fofHkUu oLrqvksa esa ls osQoy mu rjhdksa dh

la[;k dh x.kuk djuk gS tgk¡ oqQN Hkh oLrq fy, fcuk cuk, x, lap;ksa dh la[;k 1 ekuh
tkrh gSA lap;ksa dh x.kuk djuk] ftuesa ,d le; esa oqQN ;k lHkh oLrqvksa dk p;u fd;k
tkrk gSA oqQN Hkh oLrq fy, fcuk p;u djuk] bl ckr osQ leku gS fd lHkh oLrqvksa dks
NksM+ fn;k x;k gS vkSj gesa Kkr gS fd ,slk djus dk osQoy ek=k ,d rjhdk gSA blh izdkj]
ge ifjHkkf"kr djrs gSa fd nC

0
 = 1.

3. D;ksafd 
( )

0

!
1 C

0! 0 !

nn

n
= =

−
, blfy,] lw=k 

( )

!
C

! !

n

r

n

r n r

=
−

,  r = 0 osQ fy, Hkh
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mi;qDr gSA vr%

( )

!
C

! !

n

r

n

r n r

=
− , 0 ≤ r ≤ n.

4.
( ) ( )( )

!
C

! !

n
n r

n

n r n n r
− =

− − −
  = 

( )

!

! !

n

n r r−
  = Cn

r
,

vFkkZr~] n oLrqvksa esa ls  r oLrqvksa dk p;u djuk] (n – r) oLrqvksa dks vLohdkj djus osQ
leku gSA

5. nC
a
 = nC

b
 ⇒  a = b  ;k a = n – b, vFkkZr~ n = a + b

izes; 6 1
1C C Cn n n

r r r
+

−+ =

miifÙk  ge tkurs gSa 
( ) ( ) ( )

1

! !
C C

! ! 1 ! 1 !

n n
r r

n n

r n r r n r
−+ = +

− − − +

= 
( ) ( )

!

1 ! !

n

r r n r× − −
 + 

( ) ( ) ( )

!

1 ! 1 !

n

r n r n r− − + −

= 
( ) ( )

!

1 ! !

n

r n r− −
 

1 1

1r n r

 
+ − + 

= 
( ) ( ) ( )

! 1

1 ! ! 1

n n r r

r n r r n r

− + +
×

− − − +
 = 

( )

( )
11 !

C
! 1 !

n
r

n

r n r

++
=

+ −

mnkgj.k 17 ;fn 
9 8C Cn n

= , rks 
17C

n Kkr dhft,A

gy ge tkurs gSa fd 
9 8C Cn n

=

vFkkZr~ ( ) ( )

! !

9! 9 ! 8 !8!

n n

n n
=

− −

;k
1 1

9 8n
=

−
   ;k   n  –  8 = 9    ;k    n = 17

blfy, 17
17 17C C 1n

= = .

mnkgj.k 18 2 iq#"kksa vkSj 3 efgykvksa osQ ,d lewg ls 3 O;fDr;ksa dh ,d lfefr cukuh gSA ;g

2019-20



   Øep; vkSj lap;       165

fdrus izdkj ls fd;k tk ldrk gS\ buesa ls fdruh lfefr;k¡ ,slh gSa] ftuesa 1 iq#"k rFkk
2 efgyk,¡ gSa\

gy  ;gk¡ Øe dk egRo ugha gSA vr% gesa lap;ksa dh x.kuk djuh gSA ;gk¡ ij lfefr;ksa dh la[;k
mruh gh gS] ftruh 5 fofHkUu O;fDr;ksa esa ls ,d le; esa 3 dks ysdj cuus okys lap;ksa dh la[;k

gSA blfy, lfefr cukus osQ rjhdksa dh vHkh"V la[;k = 
5

3

5! 4 5
C 10

3! 2! 2

×
= = = .

iqu% 2 iq#"kksa esa ls 1 dks pquus osQ  2C
1 
 rjhosQ gSa rFkk 3 efgykvksa esa ls 2 pquus osQ  3C

2

rjhosQ gSaA blfy,] bl izdkj dh lfefr;ksa dh vHkh"V la[;k

= 
2 3

1 2

2! 3!
C C 6

1! 1! 2! 1!
× = × = .

mnkgj.k 19 52 rk'kksa dh ,d xM~Mh ls 4 iÙkksa dks pquus osQ rjhdksa dh la[;k D;k gS\ bu rjhdksa
esa ls fdruksa esa

(i) pkj iÙks ,d gh izdkj (suit) osQ gSa\
(ii) pkj iÙks pkj] fHkUu izdkj (suit) osQ gSa\
(iii) rLohjsa gSa\
(iv) nks iÙks yky jax osQ vkSj nks dkys jax osQ gSa\
(v) lHkh iÙks ,d gh jax osQ gSa?

gy  52 iÙkksa esa ls 4 iÙkksa dks pquus osQ mrus gh rjhosQ gSa] ftrus 52 fofHkUu oLrqvksa esa ls ,d
le; esa 4 oLrqvksa dks ys dj cuus okys lap; gSaA blfy,] rjhdksa dh vHkh"V la[;k

 = 
52

4

52! 49 50 51 52
C

4! 48! 2 3 4

× × ×
= =

× ×
 = 270725

  (i) xMóh esa iÙks pkj izdkj osQ gSa b±V] fpM+h] gqdqe] iku vkSj izR;sd osQ 13 iÙks gSaA blfy,

4 b±V osQ iÙks pquus osQ 13C
4 
rjhosQ gSaA blh izdkj 4 fpM+h osQ iÙks pquus osQ 13C

4 
4 gqdqe osQ

iÙks pquus osQ 13C
4
 rFkk 4 iku osQ iÙks pquus osQ 13C

4 
rjhosQ gSaA blfy, rjhdksa dh vHkh"V

la[;k = 13C
4
 + 13C

4 
+ 13C

4 
+ 13C

4

                   =
13!

4 2860
4! 9!

× =

 (ii) izR;sd izdkj osQ 13 iÙks gSaA blfy, b±V osQ 13 iÙkksa esa ls 1 pquus osQ 13C
1 
rjhosQ gSa] iku
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osQ 13 iÙkksa esa ls 1 pquus osQ 13C
1
] fpM+h osQ 13 iÙkksa esa ls 1 pquus osQ 13C

1 
rjhosQ gSaA vr%

xq.ku fl¼kar }kjk] rjhdksa dh vHkh"V la[;k

= 13C
1 

×
 
13C

1 
×

 
13C

1
×

 
13C

1 
= 134

(iii) xM~Mh esa oqQy 12 rLohjsa gSa vkSj bu 12 iÙkksa esa ls 4 iÙks pquus gSaA bls 12C
4 
rjhdksa ls fd;k

tk ldrk gSA blfy, rjhdksa dh vHkh"V la[;k = 
12!

495
4! 8!

= .

(iv) xM~Mh esa 26 yky jax osQ vkSj 26 dkys jax osQ iÙks gSaA vr% rjhdksa dh vHkh"V la[;k
= 26C

2 
×

 
 26C

2

= ( )

2

226!
325

2! 24!

 
= 

 
= 105625

(v) 26 yky jax osQ iÙkksa esa ls 4 iÙks  26C
4
 rjhdksa ls pqus tk ldrs gSaA 26 dkys jaxs osQ iÙkksa

esa ls 4 iÙks 26C
4 
rjhdksa ls pqus tk ldrs gSaA

vr% rjhdksa dh vHkh"V la[;k  = 26C
4
 + 26C

4
  = 

26!
2

4! 22!
×  = 29900.

iz'ukoyh 7.4

1. ;fn nC
8
 = nC

2
, rks nC

2
 Kkr dhft,A

2. n dk eku fudkfy,] ;fn
(i) 2nC

2 
: nC

2 
= 12 : 1 (ii) 2nC

3 
: nC

3 
= 11 : 1

3. fdlh o`Ùk ij fLFkr 21 fcanqvksa ls gksdj tkus okyh fdruh thok,¡ [khaph tk ldrh gSa\
4. 5 yM+osQ vkSj 4 yM+fd;ksa esa ls 3 yM+osQ vkSj 3 yM+fd;ksa dh Vhesa cukus osQ fdrus

rjhosQ gSa?
5. 6 yky jax dh] 5 lisQn jax dh vkSj 5 uhys jax dh xsanksa esa ls 9 xsanksa osQ pquus osQ rjhdksa

dh la[;k Kkr dhft,] ;fn izR;sd laxzg esa izR;sd jax dh 3 xsansa gSaA
6. 52 iÙkksa dh ,d xM~Mh esa ls 5 iÙkksa dks ysdj cuus okys lap;ksa dh la[;k fu/kZfjr dhft,]

;fn izR;sd lap; esa rF;r% ,d bDdk gSA
7. 17 f[kykfM+;ksa eas ls] ftuesa osQoy 5 f[kykM+h xsanck”kh dj ldrs gSa] ,d fØosQV Vhe osQ

11 f[kykfM+;ksa dk p;u fdrus izdkj ls fd;k tk ldrk gS] ;fn izR;sd Vhe esa rF;r%
4 xsanck”k gSa?
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8. ,d FkSyh esa 5 dkyh rFkk 6 yky xsan gSaA 2 dkyh rFkk 3 yky xsnksa osQ p;u osQ rjhdksa
dh la[;k fu/kZfjr dhft,A

9. 9 miyC/ ikB~;Øeksa esa ls] ,d fo|kFkhZ 5 ikB~;Øeksa dk p;u fdrus izdkj ls dj ldrk
gS] ;fn izR;sd fo|kFkhZ osQ fy, 2 fof'k"V ikB~;Øe vfuok;Z gSa\

fofo/ mnkgj.k

mnkgj.k 20  INVOLUTE 'kCn osQ v{kjksa ls] vFkZiw.kZ ;k vFkZghu izR;sd 3 Lojksa rFkk 2 O;atuksa
okys] fdrus 'kCnksa dh jpuk dh tk ldrh gS\

gy  'kCn INVOLUTE, esa I,O,E, rFkk U, 4 Loj vkSj N, V, L rFkk T, 4 O;atu gSa

4 esa ls 3 Lojksa osQ p;u osQ rjhdksa dh la[;k = 4C
3
 = 4.

4 esa ls 2 O;atuksa osQ p;u osQ rjhdksa dh la[;k = 4C
2
 = 6.

vr% 3 Lojksa rFkk 2 O;atuksa osQ lap; dh la[;k 4 × 6 = 24.

vc] bu 24 lap;ksa esa ls izr;sd esa 5 v{kj gaS] ftUgsa ijLij ,d nwljs osQ lkFk 5! izdkj
ls foU;kflr fd;k tk ldrk gSA vr,o fofHkUu 'kCnksa dh vHkh"V la[;k  24 × 5 ! = 2880.

mnkgj.k 21 fdlh lewg esa 4 yM+fd;k¡ vkSj 7 yM+osQ gSaA buesa ls 5 lnL;ksa dh ,d Vhe dk
p;u fdrus izdkj ls fd;k tk ldrk gS] ;fn Vhe esa  (i) ,d Hkh yM+dh ugha gS ?  (ii) de ls
de ,d yM+dk rFkk ,d yM+dh gS? (iii) de ls de 3 yM+fd;k¡ gSa ?

gy  (i) D;ksafd Vhe esa dksbZ Hkh yM+dh lfEefyr ugha gS] blfy, osQoy yM+dksa dk p;u djuk
gSA 7 yM+dksa esa ls 5 yM+dksa dk p;u  7C

5
 izdkj ls fd;k tk ldrk gSA vr% vHkh"V la[;k

= 
7

5

7! 6 7
C 21

5! 2! 2

×
= = =

(ii) D;ksafd izR;sd Vhe esa de ls de ,d yM+dh rFkk ,d yM+dk gS] blfy, Vhe fuEufyf[kr
izdkj ls p;fur gksxh%
(a) 1 yM+dk rFkk 4 yM+fd;k¡ (b)  2 yM+osQ rFkk 3 yM+fd;k¡
(c) 3 yM+osQ rFkk 2 yM+fd;k¡ (d)  4 yM+osQ rFkk 1 yM+dh

1 yM+dk rFkk 4 yM+fd;ksa dk p;u  7C
1
 × 4C

4
 izdkj ls fd;k tk ldrk gSA

2 yM+osQ rFkk 3 yM+fd;ksa dk p;u  7C
2
 × 4C

3
 izdkj ls fd;k tk ldrk gSA

3 yM+osQ rFkk 2 yM+fd;ksa dk p;u  7C
3
 × 4C

2
 izdkj ls fd;k tk ldrk gSA

4 yM+osQ rFkk 1 yM+dh dk p;u  7C
4
 × 4C

1
 izdkj ls fd;k tk ldrk gSA
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vr% vHkh"V la[;k = 7C
1
 × 4C

4 
+ 7C

2
 × 4C

3 
+

 

7C
3
 × 4C

2 
+ 7C

4
 × 4C

1

= 7 + 84 + 210 + 140 = 441

(iii) D;ksafd Vhe esa de ls de 3 yM+fd;k¡ gSa] blfy, Vhe dh jpuk fuEufyf[kr izdkj ls

gks ldrh gS%
(a) 3 yM+fd;k¡ rFkk 2 yM+osQ vFkok    (b) 4 yM+fd;k¡ rFkk 1 yM+dkA

uksV dhft, fd Vhe esa lHkh 5 yM+fd;k¡ ugha gks ldrha] D;ksafd lewg esa osQoy
4 yM+fd;k¡ gSaA

3 yM+fd;ksa rFkk 2 yM+dksa dk p;u  4C
3
 × 7C

2
 izdkj ls fd;k tk ldrk gSA

4 yM+fd;ksa rFkk 1 yM+osQ dk p;u 4C
4
 × 7C

1
 izdkj ls fd;k tk ldrk gSA

blfy, vHkh"V la[;k

= 4C
3
 × 7C

2
 + 4C

4
 × 7C

1 
= 84 + 7 = 91

mnkgj.k 22  AGAIN 'kCn osQ v{kjksa ls cuus okys] vFkZiw.kZ ;k vFkZghu] 'kCnksa dh la[;k Kkr

dhft,A ;fn bu 'kCnksa dks bl izdkj fy[kk tk, ftl izdkj fdlh 'kCndks'k esa fy[kk tkrk gS]

rks 50ok¡ 'kCn D;k gS?

gy  AGAIN 'kCn esa 5 v{kj gSaa] ftuesa A nks ckj vkrk gSA blfy, 'kCnksa dh vHkh"V la[;k

= 
5!

60
2!

=

A ls izkjaHk gksus okys 'kCnksa dh la[;k Kkr djus osQ fy,] ge A dks lcls ck,¡ LFkku ij

fLFkj dj nsrs gSa] vkSj fiQj 'ks"k 4 fHkUu v{kjksa dk] ,d le; esa lHkh dks ysdj iqufoZU;kflr djrs

gSaA bu foU;klksa dh la[;k mruh gh gS] ftruh 4 fofHkUu oLrqvksa ls] ,d le; esa lHkh dks ysdj

cuus okys Øep;ksa dh la[;k gSA vr,o  A ls izkjaHk gksus okys 'kCnksa dh la[;k =  4! = 24 fiQj

G ls izkjaHk gksus okys 'kCnksa dh la[;k  
4!

2!
=  = 12 D;ksafd G dks lcls ck,¡ LFkku ij LFkkfir djus

osQ ckn gekjs ikl v{kj A, A, I rFkk N 'ks"k jgrs gSaA blh izdkj I ls izkjaHk gksus okys 'kCnksa dh
la[;k 12 gSA bl izdkj vHkh rd izkIr 'kCnks a dh la[;k = 24 + 12 + 12 = 48

vc 49ok¡ 'kCn NAAGI gSA vr% 50 ok¡ 'kCn NAAIG gSA

mnkgj.k 23 1] 2] 0] 2] 4] 2] 4 vadksa osQ iz;ksx }kjk 1000000 ls cM+h fdruh la[;k,¡ cu

ldrh gSa?
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gy  D;ksafd 1000000 ,d 7 vadh; la[;k gS vkSj iz;ksx fd, tkus okys vadksa dh Hkh la[;k

7 gS] blfy, osQoy 7 vadh; la[;kvksa dh gh x.kuk mÙkj esa dh tk,xhA blosQ vfrfjDr D;ksafd

jfpr la[;kvksa dks 1000000 ls cM+k gksuk pkfg,] vr% mu la[;kvksa dks 1] 2 ;k 4 ls izkjaHk gksuk
pkfg,A

1 ls izkjaHk gksus okyh la[;kvksa dh la[;k = 
6! 4 5 6

3! 2! 2

× ×
=  = 60, D;ksafd tc 1 dks lcls

ck,¡ LFkku ij LFkkfir dj nsrs gSa] rks fiQj 'ks"k vad 0, 2, 2, 2, 4, 4, dks iqufoZU;kflr djrs gSa] ftuesa

2] rhu ckj rFkk 4] nks ckj vkrs gSaA

2 ls izkjaHk gksus okyh la[;kvksa dh oqQy la[;k = 
6! 3 4 5 6

2! 2! 2

× × ×
=  = 180

4 ls izkjaHk gksus okyh la[;kvksa dh oqQy la[;k
6!

4 5 6
3!

= = × ×  = 120

vr% jfpr la[;kvksa dh vHkh"V la[;k = 60 + 180 + 120 = 360

oSdfYid fof/

7 vadh; la[;kvksa dk foU;kl Li"Vr;k 
7!

420
3! 2!

=  gS fdarq buesa os la[;k,¡ Hkh lfEefyr gSa]

ftuesa 0 lcls ck,¡ LFkku ij gSA bl izdkj osQ foU;klksa dh la[;k 
6!

3! 2!
 = 60 (0 osQ lcls ck,¡

LFkku ij fLFkj djosQ)A
vr,o] la[;kvksa dh vHkh"V la[;k = 420 – 60 = 360

AfVIi.kh   ;fn iznÙk lwph osQ ,d ;k ,d ls vf/d vadksa dh iqujko`fÙk gksrh gS] rks ;g

eku ysrs gSa] fd fdlh Hkh la[;k esa vadksa dks mruh gh ckj iz;ksx fd;k tk ldrk gS ftruh

ckj os lwph esa fn, x, gSa] vFkkZr~] mi;qZDr iz'u esa 1 rFkk 0 osQoy ,d ckj iz;ksx fd, tk

ldrs gSa] tcfd 2 rFkk 4] Øe'k% 3 rFkk 2 ckj iz;ksx fd, tk ldrs gSaA

mnkgj.k  24  5 yM+fd;ksa vkSj 3 yM+dksa dks ,d iafDr esa fdrus izdkj ls cSBk ldrs gSa] tc

fd dksbZ Hkh nks yM+osQ ,d lkFk ugha cSBrs gSa?
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gy  ge igys 5 yM+fd;ksa dks cSBk nsrs gSaA bls 5! izdkj ls dj ldrs gSaA bl izdkj osQ izR;sd
foU;kl esa] rhu yM+dksa dks osQoy xq.kk ls fpfÉr LFkkuksa ij cSBk;k  tk ldrk gSA

× G × G × G × G × G ×.

xq.kk ls fpfÉr 6 LFkkuksa ij 3 yM+dks dks  6P
3 
 rjhdksa ls cSBk;k tk ldrk gSA vr% xq.ku

fl¼kar ls] bu rjhdksa dh oqQy la[;k

= 5! × 6P
3
 = 

6!
5!×

3!

= 4 × 5 × 2 × 3 × 4 × 5 × 6  = 14400

vè;k; 7 ij fofo/ iz'ukoyh

1. DAUGHTER 'kCn osQ v{kjksa ls] fdrus vFkZiw.kZ ;k vFkZghu 'kCnksa dh jpuk dh tk ldrh
gS] tcfd izR;sd 'kCn esa 2 Loj rFkk 3 O;atu gksa  ?

2. EQUATION 'kCn osQ v{kjksa ls fdrus] vFkZiw.kZ ;k vFkZghu] 'kCnksa dh jpuk dh tk ldrh
gS] tcfd Loj rFkk O;atd ,d lkFk jgrs gSa ?

3. 9 yM+osQ vkSj 4 yM+fd;ksa ls 7 lnL;ksa dh ,d lfefr cukuh gSa ;g fdrus izdkj ls fd;k
tk ldrk gS] tcfd lfefr esa]

(i) rF;r% 3 yM+fd;k¡ gSa ? (ii) U;wure 3 yM+fd;k¡ gSa? (iii) vf/dre 3 yM+fd;k¡ gSa?

4. ;fn 'kCn EXAMINATION osQ lHkh v{kjksa ls cus fofHkUu Øep;ksa dks 'kCndks"k dh rjg
lwphc¼ fd;k tkrk gS] rks E ls izkjaHk gksus okys izFke 'kCn ls iwoZ fdrus 'kCn gSa ?

5. 0] 1] 3] 5] 7 rFkk 9 vadksa ls] 10 ls foHkkftr gksus okyh vkSj fcuk iqujko`fÙk fd, fdruh
6 vadh; la[;k,¡ cukbZ tk ldrh gSa ?

6. vaxzs”kh o.kZekyk esa 5 Loj rFkk 21 O;atu gSaA bl o.kZekyk ls 2 fHkUu Lojksa vkSj 2 fHkUu
O;atuks okys fdrus 'kCnksa dh jpuk dh tk ldrh gS ?

7. fdlh ijh{kk osQ ,d iz'ui=k esa 12 iz'u gSa tks Øe'k% 5 rFkk 7 iz'uksa okys nks [kaMksa esa foHkDr
gSa vFkkZr~ [kaM I vkSj [kaM II. ,d fo|kFkhZ dks izR;sd [kaM ls U;wure 3 iz'uksa dk p;u djrs
gq, oqQy 8 iz'uksa dks gy djuk gSA ,d fo|kFkhZ fdrus izdkj ls iz'uksa dk p;u dj
ldrk gS\

8. 52 iÙkksa dh ,d xM~Mh esa ls 5 iÙkksa osQ lap; dh la[;k fu/kZfjr dhft,] ;fn 5 iÙkksa osQ
izR;sd p;u (lap;) esa rF;r% ,d ckn'kkg gSA

9. 5 iq#"kksa vkSj 4 efgykvksa dks ,d iafDr esa bl izdkj cSBk;k tkrk gS fd efgyk,¡ le LFkkuksa
ij cSBrh gSaA bl izdkj osQ fdrus foU;kl laHko gSa\
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10. 25 fo|kfFkZ;ksa dh ,d d{kk ls] 10 dk p;u ,d Hkze.k&ny osQ fy, fd;k tkrk gSA
3 fo|kFkhZ ,sls gSa] ftUgksaus ;g fu.kZ; fy;k gS fd ;k rks os rhuksa ny esa 'kfey gksaxs ;k muesa
ls dksbZ Hkh ny esa 'kkfey ugha gksxkA Hkze.k&ny dk p;u fdrus izdkj ls fd;k tk ldrk
gS?

11. ASSASSINATION 'kCn osQ v{kjksa osQ fdrus foU;kl cuk, tk ldrs gSa] tcfd lHkh 'S'

,d lkFk jgsa ?

lkjka'k

® x.kuk dk vk/kjHkwr fl¼kar% ;fn ,d ?kVuk m fofHkUu rjhdksa ls ?kfVr gks ldrh gS]
rn~ksijkar ,d nwljh ?kVuk n fofHkUu rjhdksa ls ?kfVr gks ldrh gS] rks iznÙk Øe esa ?kVukvksa
osQ ?kfVr gksus dh la[;k m × n gSA

® n fofHkUu oLrqvksa esa ls ,d le; esa  r dks ysdj cuus okys Øep;ksa dh la[;k] tcfd

iqujko`fÙk dh vuqefr ugha gS] nP
r
 }kjk izdV dh tkrh gS vkSj nP

r
  = 

!

( )!

n

n r−
, tgk¡

0 ≤ r ≤ n.

® n! = 1 × 2 × 3 × ...×n

® n! = n × (n – 1) !

® n fofHkUu oLrqvksa esa ls ,d le; esa r dks ysdj cuus okys Øep;ksa dh la[;k] tcfd
iqujko`fÙk dh vuqefr gS] nr gSA

® n oLrqvksa esa ls ,d le; esa lHkh dks ysdj cuus okys Øep;ksa dh la[;k 
1 2

!

! ! !k

n

p p ... p

gS tgk¡ p
1
  oLrq,¡ ,d izdkj dh, p

2
 oLrq,¡ nwljs izdkj dh, ..., p

k
 oLrq,¡ k osa izdkj dh

vkSj 'ks"k lHkh oLrq,] ;fn dksbZ gaS rks fofHkUu izdkj dh gSa%
® n fofHkUu oLrqvksa esa ls ,d le; esa r dks ysdj cuus okys lap;ksa dh la[;k dks nC

r

ls izdV djrs gSa vkSj  nC
r
 = 

!

! !

n

r ( n r )
=

−
, 0 ≤ r ≤ n.

,sfrgkfld i`"BHkwfe

Hkkjr esa Øep; vkSj lap; dh ladYiuk dh vo/kj.kk tSu /eZ osQ vH;qn; vkSj laHkor%
vkSj igys gqbZ gSA rFkkfi bldk Js; tSfu;ksa dks gh izkIr gS] ftUgksaus ̂ fodYi* 'kh"kZd osQ varxZr
bl fo"k; dks xf.kr osQ LolaiUu izdj.k osQ :i esa fodflr fd;kA
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tSfu;ksa esa egkohj (lu~ 850 bZ- osQ yxHkx) laHkor% fo'o osQ izFke xf.krK gSa]
ftUgksaus Øep; vkSj lap; osQ lw=kksa dks nsdj Js;Ldj dk;Z fd;kA

bZlk osQ iwoZ NBh 'krkOnh esa lqJqr us vius vkS"kf/ foKku dh lqizfl¼ iqLrd
lqJqr&lafgrk esa mn~?kksf"kr fd;k fd 6 fofHkUu jlksa ls ,d lkFk ,d] nks] ---] vkfn ysdj
63 lap; cuk, tk ldrs gSaA bZlk ls rhljh 'krkCnh iwoZ laLd`rfon~ fiaxy us fn, x, v{kjksa
osQ lewg ls ,d] nks] ---] bR;kfn ysdj cuk, x, lap;ksa dh la[;k Kkr djus dh fof/ dk
o.kZu vius lqizfl¼ xzaFk Nan lw=k esa fd;k gSA HkkLdjkpk;Z (tUe 1114 bZ-) us viuh izfl¼
iqLrd yhykorh esa vadik'k 'kh"kZd osQ varxZr Øep; vkSj lap; izdj.k ij mRo`Q"V dk;Z
fd;k gSA egkohj }kjk iznÙk nC

r
 vkSj nP

r
 osQ lw=kksa osQ vfrfjDr HkkLdjkpk;Z us fo"k;

laca/h vusd izes;ksa vkSj ifj.kkeksa dk mYys[k fd;k gSA
Hkkjr osQ ckgj Øep; vkSj lap; laca/h izdj.kksa ij dk;Z dk 'kqHkkjaHk phuh xf.krKksa

}kjk mudh lqizfl¼ iqLrd vkbZ fdax (I-King ) esa of.kZr gSA bl dk;Z osQ lfUudV dky
dks crk ikuk dfBu gS] D;ksafd 213 bZ- iwoZ esa rRdkyhu lezkV us vkns'k fn;k Fkk fd lHkh
iqLrosaQ rFkk gLrfyf[kr ik.Mqfyfi;k¡ tyk nh tk,aA  lkSHkkX;o'k bldk iw.kZ :i ls ikyu
ugha gqvkA ;wukuh vkSj ckn esa ySfVu xf.krKksa us Hkh Øep; vkSj lap; osQ fl¼kar ij oqQN
fNViqV dk;Z fd;s gSaA

oqQN vjch vkSj gsczks ys[kdksa us Hkh Øep; vkShj lap; dh ladYiukvksa dk iz;ksx
T;ksfr"k osQ vè;;u osQ fy, fd;kA mnkgj.kr% Rabbi ben Ezra us Kkr xzgksa dh la[;k ls
,d ckj esa ,d] nks] ---] vkfn ysdj cuk, lap;ksa dh la[;k Kkr dhA ;g dk;Z 1140 bZ-
iwoZ esa gqvk ,slk izrhr gksrk gS fd Rabbi ben Ezra dks nC

r 
dk lw=k Kkr ugha Fkk] rFkkfi

os blls ijfpr Fks fd n vkSj r osQ oqQN fo'ks"k ekuksa osQ fy, nC
r
= nC

n–r 
 gksrk gSA lu 1321

bZ- esa ghczq ys[kd] Levi Ben Gerson us nP
r
] nP

n 
osQ lw=kksa osQ lkFk nC

r 
osQ O;kid lw=kksa

dks cryk;kA
izFke xzaFk ftlesa Øep; vkSj lap; fo"k; ij iw.kZ vkSj Øec¼ dk;Z Ars Conjectandi

gS ftldk ys[ku fLol xf.krK Jacob Bernoulli (1654&1705 bZ-) us fd;kA bldk izdk'ku
muosQ ej.kksijkar 1713 bZ- esa gqvkA bl iqLrd esa eq[;r% Øep; vkSj lap; osQ fl¼karksa dk
Bhd mlh izdkj o.kZu gS tSlk fd ge vktdy djrs gSaA

— vvvvv —
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