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ms‡kølY I wbf©iY 
 

 

 

f~wgKv 
c~e© BDwbU¸‡jv‡K GKwU gvÎ Pj‡Ki †ÿ‡Î wewfbœ ai‡bi cwigvc c×wZ m¤ú‡K© Av‡jvPbv K‡iwQ| 
†hgb, †Kvb KviLvbvq Avq, e¨q, kªwg‡Ki †eZb BZ¨vw` GKK ˆewkó¨i Dci wfwË K‡i Z_¨ msMÖn K‡iwQ 
Ges cvkvcvwk wewfbœ cwigvc c×wZ I Av‡jvPbv K‡iwQ| wKš‘ ev¯Íe †ÿ‡Î ỳB ev Z‡ZvwaK PjK wb‡q 
we‡kølY ev wm×všÍ nq| †hgb, †Kvb KviLvbvq cyuwR wewb‡qvM K‡i gybvdv Kiv nq| GLv‡b gybvdv I cyuwR 
ỳBwU PjK| Avevi gybvdv I cuywR PjK ỳBwU ci¯úi m¤úK©hy³| ZvB ev Í̄e †ÿ‡Î Z‡_¨i cÖK…wZ, m¤úK© 
BZ¨vw`i cwigvc cÖ‡qvRb nq| m¤úK©hy³ Pj‡Ki †ÿ‡Î cwigvc c×wZ eZ©gvb BDwb‡U Av‡jvPbv Kiv 
n‡e| 
 
D‡Ïk¨ 

G BDwbU †k‡l Avcwb ej‡Z cvi‡eb− 
� ms‡køl‡Yi msÁv; 
� ms‡køl‡Yi cÖKvi‡f`; 
� ms‡køl‡Yi cwigvc c×wZ; 
� wbf©iY Gi msÁv; 
� wbf©i‡Yi cÖKvi‡f`; 
� wbf©iY cwigvc c×wZ| 
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cvV-5.1 ms‡kølY c×wZ I ms‡køl‡Yi cwigvc  

f~wgKv 

ms‡kølY ej‡Z ỳBwU Pj‡Ki g‡a¨ m¤ú‡K©i gvÎv‡K eySvq| †Kvb †Kvb †ÿ‡Î Z_¨mg~‡ni ˆewkó¨‡K ỳB ev 
Z‡ZvwaK m¤úK©hy³ Z_¨gvjvi Øviv cwigvc Kiv nq ZvB G m¤úK©hy³ Z_¨gvjvi, cªK…wZ, ˆewk‡ó¨i wWMÖx 
cwigv‡ci Rb¨ wewfbœ c×wZ Av‡jvPbv Kiv n‡e|  
 
D‡Ïk¨ 

G cvV †k‡l Avcwb ej‡Z cvi‡eb− 
� ms‡kl‡Yi msÁv; 
� wewfbœ ai‡bi ms‡kølY; 
� ms‡køl‡Yi ag© I e¨envi; 
� we‡ÿc wP‡Îi msÁv| 
 

ms‡kølY: mvaviYZ ỳBwU Pj‡Ki g‡a¨ GKwU Pj‡Ki gv‡bi cwieZ©‡bi Rb¨ Ab¨ Pj‡Ki 
gv‡bi cwieZ©b nq A_ev nq bv| A_©vr G †ÿ‡Î Avgiv ej‡Z cvwi, PjK ỳwUi gv‡bi 
cwieZ©b n‡j Zv‡`i g‡a¨ m¤úK© i‡q‡Q| hw` gv‡bi cwieZ©b bv nq Z‡e Avgiv ej‡Z cvwi 

Zv‡`i g‡a¨ †Kvb m¤úK© †bB| G welq¸‡jv‡K msÁvwqZ Ki‡j Avgiv ms‡køl‡Yi aviYv cve|  

ms‡kølY: ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h cvi¯úwiK m¤úK© we`¨gvb _v‡K Zv‡K ms‡kølY e‡j| †hgb, 
evRv‡i †Kvb wRwb‡mi mieivn †e‡o †M‡j `vg K‡g hvq Avevi wecixZ w`‡K mieivn K‡g †M‡j `vg 
†i‡o hvq A_©vr PjK mieiv‡ni Dci `vg ev‡o ev K‡g| G m¤úK©‡K ms‡kølY e‡j| 

ms‡kølY cÖavbZ ỳB cÖKvi- 
1| abvZ¥K ms‡kølY (Positive correlation) 
2| FYvZ¥K ms‡kølY (Negative correlation) 

1| aYvZ¥K ms‡kølY: hw` ỳBwU Pj‡Ki g‡a¨ m¤úK© Giƒc nq †h GKwU cwieZ©b n‡j A_©vr gvb evo‡j 
Ab¨ PjKwUi gvb evo‡Z _v‡K Avevi Ab¨w`‡K GKwU Pj‡Ki gvb n«vm †c‡j Ab¨ PjKwUi gvbI n«vm 
cvq Giƒc PjK‡K aYvZ¥K ms‡kølY e‡j| †hgb, †Kvb e¨emvh AwaK cyuwR wewb‡qvM Ki‡j jvf †ekx 
nq| cywR I gybvdv Pj‡Ki m¤úK©wU GKwU abvZ¥K ms‡kølY| 

2| FYvZ¥K ms‡kølY: hw` ỳBwU Pj‡Ki g‡a¨ GKwU Pj‡Ki gvb Giƒc cwieZ©b nq †hb GKwU Pj‡Ki 
gvb e„w× †c‡j Ab¨ Pj‡Ki gvb n«vm cvq A_ev GKwUi gvb n«vm †c‡j Ab¨wUi gvb e„w× cvq Zv‡K 
FYvZ¥K ms‡kølY e‡j| D`vniY¯̂iƒc- 

K…wl‡ÿ‡Î av‡bi e„w×i Rb¨ mvi cÖ‡qv‡M av‡bi Drcv`b e„w× cvIqvi K_v, wKš‘ AwZwi³ mvi cÖ‡qv‡M 
Drcv`b K‡g hvq| Giƒc †ÿ‡Î mvi I av‡bi m¤úK©‡K FYvZ¥K ms‡kølY e‡j| 

we‡ÿc wPÎ: ỳÕwU Pj‡Ki g‡a¨ cvi¯úwiK m¤úK©‡K †j‡Li mvnv‡h¨ cÖKvk Kiv hvq we‡ÿc wP‡Îi gva¨‡g 
wØPjK wewkó Z_¨‡K †jL Gi gva¨‡g Dc ’̄vcb Ki‡K ejv nq we‡ÿcwPÎ| we‡ÿcwP‡Îi gva¨‡g ms‡køl 
m¤ú‡K© wbgœwjwLZ gšÍe¨ Kiv nq| 
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1| we‡ÿc wP‡Îi we› ỳ¸wj hw` D×©Mvgx ev wbgœMvgx nq Zvn‡j PjKØ‡qi g‡a¨ m¤úK© Av‡Q e‡j cÖwZqgvb 
nq Ges hw` we› ỳ¸wji we‡kl †Kvb MwZc_ bv _v‡K Z‡e PjK Ø‡qi g‡a¨ †Kvb m¤úK© †bB| 

wPÎ †`Lyb: 

 
 

wPÎt DaŸ©g~Lx wPÎt wbgœg~Lx wPÎt †Kvb m¤úK© †bB 
 
2| hw` PjKØ‡qi Ae ’̄v‡bi MwZ DaŸ©Mvgx nq A_©vr wP‡Îi evg w`‡K wbP n‡Z we› ỳMwj Dc‡ii w`‡K 
DV‡Z _v‡K ZLb PjKØ‡qi g‡a¨ abvZ¥K ms‡køl we`¨gvb eyS‡Z n‡e| wPÎ †`Lyb: 

 
 

wPÎt DaŸ©g~Lx 
3| hw` PjK Ø‡qi Ae ’̄v‡bi MwZ wbgœgyLx nq A_©vr wP‡Îi evg w`‡K Dci †_‡K wb‡P we› ỳMwj bvg‡Z 
_v‡K ZLb Zv‡`i g‡a¨ FbvZ¥K ms‡køl we`¨vgvb eyS‡Z n‡e| 

 
 

wPÎt  wbgœg~Lx 
4| hw` PjKØ‡qi g‡a¨ †Kvb m¤úK© bv _v‡K Z‡e we› ỳMwj wewÿßfv‡e †jL KvM‡R Ae¯’vb Ki‡e| 
wPÎ †`Lyb: 

 
 

wPÎ t †KvbUvB †bB| 
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5| we‡ÿc wP‡Îi we› ỳ¸wji we¯Z…wZ Lye Kg n‡j eyS‡Z n‡e PjKØ‡qi ms‡kø‡li gvÎv Lye Kg| wP‡Î 
†`Lyb: 
 

 
wPÎ t m¤ú‡K©i gvÎv Kg 

 
hw` PjKØ‡qi ga¨ m¤ú‡K©i gvÎv Lye †ekx nq Z‡e we› ỳ ¸wji Ae ’̄vb LyeB KvQvKvwQ n‡e| wPÎ †`Lyb: 
 

 
wPÎt m¤ú‡K©i gvÎv †ekx 

 
k~Y¨ ms‡køl: hw` ỳBwU Pj‡Ki g‡a¨ †Kvb GKwU cwieZ©b n‡j Ab¨wUi †Kvb cwieZ©b nq bv A_©vr 
Dnv‡`i g‡a¨ †Kvb m¤úK© cwijwÿZ nq bv ZLb †mB Pj‡Ki m¤úK©‡K ïb¨ ms‡køl e‡j| 
 
mvims‡ÿc 

†Kvb mgMÖ‡Ki ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv nj ms‡kølY| ms‡kølY ỳB 
ai‡Yi 1| abvZ¥K ms‡kølY 2| FbvZ¥K ms‡kølY| we‡ÿc wP‡Îi mvnv‡h¨ ỳBwU Pj‡Ki ga¨Kvi 
cvi¯úwiK m¤úK© cÖKvk Kiv hvq|  

 

cv‡VvËi g~j¨vqb: 5.1 
ˆbe©¨w³K cÖkœ 

mwVK DË‡ii cv‡k¦© wUK (√) wPý  w`b| 

1| ỳBwU Pj‡Ki ga¨ m¤ú‡K©i gvÎv‡K e‡j 
 K. †f`v¼ L. ms‡kølY 
 M. m¤úK© we‡kølb N.  we‡f`v¼ 

2| GKwU Pj‡Ki gv‡bi e„w×‡Z hw` Aci Pj‡Ki gvb e„w× cvq Z‡e Zv‡K ejv nq 
 K. ïb¨ ms‡kølY L. FbvZ¥K ms‡kølY 
 M. abvZ¥K ms‡kølY N. AvswkK ms‡kølY 
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3| hw` ỳwU Pj‡Ki g‡a¨ m¤ú‡K©i gvÎv Lye †ekx nq Z‡e we› ỳ ¸wj Ae ’̄v n‡e 
 K. KvQvKvwQ L. ~̀‡i 
 M. Lye ~̀‡i N. A‰iwLK 
 
mZ¨/wg_¨v wbY©q 
4| we‡ÿc wP‡Îi mvnv‡h¨ ỳwU Pj‡Ki g‡a¨ cvi¯úwiK m¤úK© cÖKvk Kiv hvq| 
5| ỳBwU Pj‡Ki g‡a¨ m¤úK© bv _vK‡j Zv‡K ïb¨ m¤úK© ejv nq| 
 
ïb¨ ’̄vb c~iY: 
6| †Kvb mgMÖ‡Ki ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv‡K ejv nq          | 
7| hw` PjK Ø‡qi MwZ wbgœMvgx nq ZLb †mB m¤ú‡K©       e‡j| 
 
evK¨/kã wgjv‡bv 

  
8| ỳBwU Pj‡Ki ga¨ cvi¯úwiK 
9| we‡ÿc wP‡Îi we› ỳ¸wj DaŸ© 

K) Mvgx n‡j Zv‡`i wfZi m¤úK© Av‡Q 
L) m¤úK©‡K †j‡Li gva¨‡g †`Lv‡bv hvq 
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cvV-5.2 ms‡køl‡Yi cwigvc c×wZ (Measures of Correlation) 

f~wgKv 
c~e© cvV †_‡K Avgiv †R‡bwQ ms‡kølY nj ỳwU Pj‡Ki g‡a¨ m¤ú‡K©i gvÎv| m¤ú‡K©i gvÎvi cÖK…wZ, aiY 
†Kgb n‡e †m m¤ú‡K© ejv n‡q‡Q| m¤ú‡K©i gvÎv‡K MvwYwZKfv‡e wbY©q Ki‡Z cvi‡j m¤úK©‡K AviI 
we‡kølY ag©x Kiv m¤¢e| eZ©gvb cv‡V ms‡køl‡Yi gvÎv‡K MvwYwZKfv‡e wbY©q Kivi c×wZ, ag©, e¨envi 
BZ¨vw` m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| 
 
D‡Ïk¨ 

G cvV †k‡l Avcwb ej‡Z cvi‡eb− 
� ms‡køl‡Yi gvÎvi cwigvc c×wZ; 
� ms‡kølvs‡Ki msÁv; 
� ms‡kølv‡¼i ag©; 
� ms‡kølv‡¼i e¨envi; 
� m¤¢ve¨ wePz¨wZi msÁv BZ¨vw`| 
 

ms‡kølv¼ (Co-efficient of Co-rrelation) 

ms‡køl‡Yi gvÎv ej‡Z ỳÕwU Pj‡Ki g‡a¨ m¤ú‡K©i cwigvb‡K eySvq A_©vr g~ja‡bi e„w×‡Z 
Av‡qi e„w×i GKwU aYvZ¥K m¤úK© i‡q‡Q Avevi `vg e„w×i mv‡_ ª̀e¨i weµq Kgvi GKUv 

m¤úK© ev FYvZ¥K m¤úK© i‡q‡Q| 

G m¤úK© MvwYwZK cwigv‡ci Rb¨ Karl Pearson me©cÖ_g GKUv myÎ Avwe¯‹vi K‡i‡Qb hv Karl 
Pearson Gi ms‡kølv¼ wbY©q m~Î bv‡g cwiwPwZ| 

m~ÎwU wbgœiƒc: 
hw` (xi;yi);i=1,2, ........ n ỳBwU ci¯úi m¤úK©hy³ n †Rvov PjK nq; Zvn‡j 
            

ms‡kølv¼, r=  
hvMdj† Mie‡ KiPj‡ Aci  hvMdj† Mie‡ KiPj‡ GKwU

mgwó ji¸bd‡ `yBwUi PjK

×

 

 

A_©r, r =
2

i

2

i

ii

ΣyΣx

yΣx  

D³ m~Î‡K Ab¨fv‡eI †jLv hvq, r = 
22

i

ii

)y-(yi)xΣ(x

)y-)(yx-Σ(x

Σ−

 

Avevi hw`, )x(x);y)(yxΣ(xSp(xy)
iii
−−−= I )y(y

i
−  Gi ¸Yd‡ji †hvMdj 

)x(x;)xΣ(x(x)S
i

2

is
−−=  Gi e‡M©i †hvMdj 

)y(y;)yΣ(y(y)S
i

2

is
−−=  Gi e‡M©i †hvMdj 

ZLb, rxy Zv‡K wbgœiƒ‡c cÖKvk Kiv hvq 
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rxy=
ss(x)ss(y)

sp(xy)  

Avevi rxy †K e¨envwiK Kv‡R e¨eüZ myÎwU wbgœfv‡e cÖKvk Kiv hvq 

rxy= .....ni;

n

i)(Σ
Σy

n

)x(
x

n

yiΣxi
Σxiyi

2

i

i

i

1,2

2
2

2

=









−







 Σ
−Σ

Σ
−

y
 

 

Karl Pearson Gi myÎ wbgœwjwLZ Abygv‡bi Dci wfwË K‡i wbY©q Kiv nj: 
1| PjKØ‡qi g‡a¨ ˆiwLK m¤úK© we`¨gvb 
2| PjKØ‡qi g‡a¨ m¤ú‡K©i KviY I cÖfve we`¨gvb 
3| ¯̂vaxb Pj‡Ki GKwU gv‡bi Rb¨ wbf©ikxj Pj‡Ki GKvwaK gvb we`¨gvb n‡Z cv‡i| 
 
ms‡kølv‡¼i ag© ev ˆewkó¨ : ms‡kølv‡¼i cÖavb ag© 
1| ms‡kølv¼ GKwU GKK gy³ msL¨v 
2| ms‡kølvsK gyjwe› ỳ I gvcbx n‡Z ¯̂vaxb 
3| ms‡kølv¼ cÖwZmg A_©vr rxy = ryx 
4| ms‡kølv‡¼i gvb me©`v -1 †_‡K +1 Gi g‡a¨ Aew ’̄Z 
5| PjK ỳÕwU ¯̂vaxb n‡j rxy = 0 

 

ms‡klv‡¼i ag©vejxi cÖgvY: 

1| ms‡kølv¼ PjKØ‡qi g~jwe› ỳ I gvcbxi Dci wbf©ikxj bq 

cÖgvY : g‡b Kwi (xi;yi);i=1,2.............n, x Ges y Gi n †Rvov gvb| xi Gi g~jwe› ỳ a I gvcbx h 
cwieZ©‡b bZzb gvb ui Ges yi Gi g~jwe› ỳ b I gvcbx k cwieZ©‡b bZzb gvb vi cvIqv †Mj 

A_©vr ui=
h

ax
i
−

; vi=
k

by
i
−

 

=> xi=a+hui; => yi=b+kvi 

= > uhax += ; = > vkby +=  

GLb, )uhΣ]uhahuΣ[a)xΣ(x
iii
−=−−+=− u(  

)v(vk]vkbkvΣ[b)yΣ(y
iii
−Σ=−−+=−  

Ges )v)(vuuhkΣ)]v)xk(vuΣ[h(u)y)(yxΣ(x
iiiiii
−−=−−=−− (  

Avgiv Rvwb- 

ms‡kølv¼, rxy=
22 )yΣ(yi)xΣ(xi

)y)(yixΣ(xi

−−

−−  



weweGm 

ms‡kølY I wbf©iY  c„ôv: 100 

=
2222 )vΣ(vixk)u(uih

)v)(vuhku
ii

−−Σ

−−  

=
22 )vΣ(v)uΣuhk

)v)(vuhku

ii

ii

−−

−−  

= ruv 

A_©vr rxy=ruv; A_©vr ms‡kølv¼ g~j I gvcbxi Dci wbf©i K‡i bv| (cÖgvwbZ) 

 

2| ms‡kølv‡¼i gvb -1 I +1 Gi g‡a¨ mxgve×| 

cÖgvY : g‡b Kwi xi I yi; i=1,2..........n,x,y Gi n †Rvov gvb| 

Avgiv Rvwb, †Kvb msL¨vi eM© me©`v †hvM‡evaK A_©vr 

0
σ

)y(y

σ

)x(x

y

i

x

i ≥










 −
±

−
2

 

GLv‡b σx=x Gi cwiwgZ e¨eavb 

σy=y Gi cwiwgZ e¨eavb 

GLb 0
σσ

)y)(yx(x

σ

)y(y

σ

)x(x

yx

ii

y

i

x

i
≥

−−
±

−
+

− 2

2

2

2

2

 

or, o
σσ

)y)(yxΣ(xi

σ

)yΣ(y

σ

)xΣ(x

yx

i

y

i

x

i
≥

−−
±

−
+

− 2

22

22

 (∴ Dfq c‡ÿi †hvM wPý wb‡q] 

22

yx

ii
xyxy2

y

2

y

2

x

2

x

σσ

)y)(yxΣ(x
ro2nr

nn

σ

σ

σ

σ −−
=≥×±+ Q  

or, n + n ± 2nrxy ≥ o 

2n ± 2nrxy ≥ o 

⇒ 1 + rxy ≥ o; 1-rxy ≥ o 

⇒ rxy ≥ - 1 ; rxy • +1 

A_©vr rxy Gi gvb -1 I +1 Gi g‡a¨ mxgve×| (cÖgvwbZ) 

 

ỳÕwU ci¯úi ¯^vaxb Pj‡Ki ms‡kølv¼ k~b¨ 

cÖgvb: g‡b Kwi xi I yi; i=1, 2 ........ n, x I y Gi n †Rvov gvb I Zvnviv ci¯úi ¯̂vaxb| Avgiv Rvwb 
ỳÕwU ¯̂vaxb Pj‡Ki †f`v¼ mnM Gi gvb ïY¨ 
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A_©vr o)y)(yxΣ(x
n

ii
=−−

1  

Avgiv AviI Rvwb – 

ms‡kølv¼, rxy=
22 )y-Σ(y)xΣ(x

)y)(yxΣ(x

ii

ii

−

−−

 

=
)2y(y)2xΣ(x

o

ii
−Σ−

; ¯̂vaxb Pj‡Ki †ÿ‡Î 

= o 

∴ rxy = o A_©vr Avgiv ej‡Z cvwi ỳÕwU ¯̂vaxb Pj‡Ki ms‡kølv¼ ïY¨| (cÖgvwbZ) 

ms‡kølv¼, rxy gv‡bi e¨vL¨v: 

1) r= +1 n‡j, PjK Ø‡qi g‡a¨c~Y© abvZ¥K m¤úK© we`¨vgvb  

2) r =-1 n‡j, PjK Ø‡qi g‡a¨c~Y© FbvZœK m¤úK© we`¨vgvb 

3) r = o n‡j, Pj‡Ki g‡a¨ †Kvb m¤úK© †bB| 

m¤¢ve¨ wePz¨wZ: ms‡kølv‡¼i m¤ú‡K© e¨vL¨v `v‡bi †ÿ‡Î wePz¨wZ GKwU ¸iæZ¡c~Y© f~wgKv iv‡L| †Kvb Z_¨wek¦ 
n‡Z wewfbœ AvKv‡ii bgybv msMÖn K‡i ms‡kølv‡¼i gvb r wbY©q Ki‡j r Gi wewfbœ gvb cvIqv hv‡e Ges 
G‡`i web¨vmwUi GKwU †f`v¼ gvb cvIqv hv‡e hvi cwiwgZ e¨eavb gvb‡K SE(r) Øviv m~wPZ Ki‡j, 

)(n

r
SE(r)

2

1
2

−

−

= | m¤¢ve¨ wePz¨wZ 
2

1
2

−

−

=

n

r
.6745P.E(r) ; G †ÿ‡Î .6745 nj cwiwgZ web¨v‡mi 

kZKiv 50% Z_¨ gvb hv p ± .6745x Gi wfZi we`¨gvb _v‡K| m¤¢ve¨ wePz¨wZ PE(r) Gi Dci wbf©i 
K‡i r Gi gv‡bi e¨vL¨v: 

1| r Gi gvb hLb P.E.(r) Gi †_‡K †QvU nq, ZLb ms‡kølY †gv‡UB h_v_© bq 

2| hLb r>6 P.E.(r) ZLb ms‡kølv¼ wbwðZfv‡e h_v_© 

3| hLb r Gi gvb P.E.(r) Gi †P‡q eo ZLb ms‡kølv¼ h_v_©fv‡e we`¨gvb| 

wb‡R Kiæb: wbgœwjwLZ Z_¨ n‡Z ms‡kølv¼ wbY©q Kiæb I Dnv‡`i djvdj we‡kølY Kiæb 
Drcv`b (gb) x 25 27 36 42 44 
g~j¨ (UvKv) y 30 35 34 49 38 

[DËi: rxy = .84] 

D`vniY-1: g‡b Kwi (xi, yi)i=1,2.........5; x I y Gi 5 †Rvov gvb| †`Iqv Av‡Q- 

Σx=29; Σx2
=231 

Σy = 31; Σy2 
= 307 Ges 

Σxy=231 

x I y Pj‡Ki ms‡kølv¼ wbY©q Kiæb 
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mgvavb: Avgiv Rvwb ỳÕwU Pj‡Ki †ÿ‡Î ms‡kølY wbY©‡qi m~Î: 

rxy=









−







 Σ
−

−

n

)(ΣΣ
Σy

n

)x(
Σxi

n

ΣyΣx
yΣx

i

i

i2

ii

ii

2
2

2

 

=









−








−

×
−

5

(31)
307

5

(29)
231

5

3129
231

22

 

=
192.2)168.2)(307(231

179.8264

−−

−

 

= 99
84.91

84.2

114.862.8

84.2
.==

×

 

∴ rxy = .99 
 

wb‡R Kiæb: hw` u=2x+5, v=7-3y Ges x I y Gi ms‡kølv¼ rxy=0.75 n‡j u I v Gi ms‡kølv¼ wbY©q 
Kiæb| 

[DËi: ruv=-.75] 

7wU †`vKv‡bi cyuwR I gybvdvi m¤ú‡K© Z_¨ †`Iqv nj 

i) ms‡kølv¼ wbY©q Kiæb| 
x: cyuwR 5 7 10 12 20 22 25 
y: gybvdv 3 6 5 8 12 16 20 

 

ms‡kølv‡¼i mxgve×Zv: ms‡kølv‡¼i mxgve×Zv¸wj wb‡gœ †`Iqv nj: 
1| ms‡kølv¼ ïaygvÎ ˆiwLK m¤ú‡K©i gvÎv I MwZ wbY©q Ki‡Z cv‡i wKš‘ eµ m¤ú‡K©i gvÎv I MwZ wbY©q 

Ki‡Z cv‡i bv| 
2| ms‡kølv¼ eo gvb Øviv cÖfvweZ bq| 
3| ms‡kølv¼ MYbvi Rb¨ Z_¨¸wj hw` mg¸b m¤úbœ bv nq Z‡e PjKØ‡qi m¤ú‡K©i cÖK…Z wPÎ bvI w`‡Z 

cv‡i| 
 

mvims‡ÿc 

ms‡køl‡bi gvÎvi MvwYwZK cwigvb †K ms‡kølY eySvq| ỳÕwU ¯̂vaxb Pj‡Ki ms‡kølv¼ r=o, m¤¢ve¨ 
wePz¨wZ ms‡kølv‡¼i cwigvb m¤ú‡K© e¨vL¨v cÖ`vb K‡i| K. Pearson ms‡kølv‡¼i wbY©q c×wZi, myÎ nj 

22
ΣyΣx

Σxy
r =  
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cv‡VvËi g~j¨vqb: 5.2 
ˆbe©¨w³K cÖkœ 

mwVK DË‡ii cv‡k¦© wUK (√) wPý  w`b| 

1|  ỳB ev Z‡ZvwaK Pj‡Ki ˆiwLK m¤úK© ejv nq| 
 K. ms‡kølvsK L. †f`v¼ 
 M. mn m¤úK© N. cwiwgZ e¨eavb 

2| mn m¤ú‡K©i gvÎvi cwigvc‡K ejv nq 
 K. we Í̄vi cwigvc L. ms‡kølv¼ 
 M. we‡f`v¼ N. KvU©wmg 

3| PjK ỳwU ¯̂vaxb n‡j ms‡kølv‡¼i gvb n‡e 
 K. r ≥ + 10 L. r = o 
 M. r • - 10 N. r ≠ o 
 
mZ¨/wg_¨v wbY©q Kiæb 
4| r =+1 n‡j, PjKØ‡qi g‡a¨c~Y© abvZœK m¤úK© we`¨gvb   
5| r =-1 n‡j, PjKØ‡qi g‡a¨ †Kvb m¤úK© †bB| 
6| r Gi gvb hLb p.E(r) †_‡K †QvU nq, ZLb ms‡kølv¼ †gv‡UB h_v_© bq| 
7| ms‡kølv‡¼i gvÎv ej‡Z ỳwU Pj‡Ki g‡a¨ m¤ú‡K©i cwigvb‡K eySvq| 
 
ïb¨ ’̄vb c~iY Kiæb 
8| ms‡kølv¼ GKwU   gy³ msL¨v| 
9| ms‡kølv¼      I        n‡Z ¯̂vaxb| 
10| ms‡kølv¼ cÖwZmg A_©vr    | 
11| PjK ¯̂vaxb n‡j r =  | 

 
evK¨/kã wgjv‡bv 

12| ci¯úi m¤úK©hy³ ỳÕwU Pj‡Ki cwieZ©‡bi 
cªK…wZ Ges Dnv‡`i ga¨Kvi 

K. -1 †_‡K +1 Gi g‡a¨ we`¨gvb 

13| k. pearson Gi ms‡kølv¼ wbY©‡qi myÎwU L. k~Y¨| 
14| ms‡kølv‡¼i gvb me©`v M. ZLb ms‡kølv¼ wbwðZfv‡e h_v_©| 
15| ỳÕwU ¯̂vaxb Pj‡Ki ms‡kølv¼ N. m¤ú‡K©i gvÎv‡K ms‡kølv¼ e‡j| 
16| hw` r>6P.E(r) nq O. 

ss(y)ss(x)

sp(xy)
r

×

=  
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cvV-5.3 AvbyµwgK ms‡kølY (Rank Correlation) 

f~wgKv 
c~e© cv‡V Avgiv ms‡kølvsK wbY©‡qi Rb¨ k. pearson Gi m~Î e¨envi K‡iwQ| †h me m¤úK© msL¨vMZfv‡e 
cÖKvk Kiv m¤¢e bq †mme m¤úK© wbY©‡qi Rb¨ k. pearson c×wZ e¨envi Kiv hvq bv| †hgb, wewfbœ 
ˆewk‡ó¨i msL¨vMZ cÖKvk Kiv hvq bv A_©vr mZZv, ˆbcyb¨, fvj, g›`, †`vl-¸b BZ¨vw`| ZvB ˆewkó¨MZ 
Pj‡Ki ms‡kølv¼ wbY©q Kivi c×wZ Rvbv cÖ‡qvRb| Avgiv eZ©gvb cv‡V ˆewkó¨MZ Pj‡Ki ms‡kølv¼ 
wbY©‡qi Rb¨ Rank correlation ev AvbyµwgK ms‡kølv¼ wbY©q c×wZ Av‡jvPbv Ki‡ev|  
 
D‡Ïk¨ 

G cvV †k‡l Avcwb ej‡Z cvi‡eb− 
� Rank Correlation Coefficient Gi msÁv; 
� Rank Correlation Coefficient Gi cwigvc 
� wewfbœ mgm¨vi mgvavb| 
 

AvbyµwgK ms‡kølv¼: C.E. Spearmar (1904) ms‡kølv¼ cwigvc c×wZ Avwe¯‹vi K‡ib| 
wZwb wQ‡jb GKRb e„wUk g‡bvweÁvbx wZwb cÖ_‡g ¸bevPK PjK¸wj‡K gv‡bi µgvbymv‡i 
mvwR‡q quantify K‡ib| AZci AvbyµwgK ms‡kølv¼ wbY©‡q †h myÎwU †ei K‡ib Zv wbgœiƒc: 

 

R = 
1)N(N

Σd

−

−
2

2
6

1   

GLv‡b 
R = AvbyµwgK ms‡kølv¼ 
d = ỳBwU `‡ji/MÖæ‡ci µ‡gi cv_©K¨ 
N = Z_¨ msL¨v 
 
wbY©q c×wZ: 
1| cÖwZ †Rvov ev MÖæ‡c cÖvß ˆewk‡ó¨i gv‡bi µg Abymv‡i mvRv‡Z n‡e| 
2| cÖwZ †Rvovq µ‡gi cv_©K¨ wbY©q Ki‡Z n‡e| 
3| eo gv‡bi µwgK 1, AZci 2, 3 .......... ivwk¸wj‡K gv‡bi gvÎvq cÖKvk Kiv‡K rank cÖ`vb ejv 
nq| GKB gv‡bi µg¸wji Mo †ei K‡i Mo gvb‡K D³ µg ¯’v‡b ’̄vcb Ki‡Z n‡e| 
4| AZci Spearman Gi AvbyµwgK ms‡kølv‡¼i myÎ e¨envi K‡i ms‡kølv¼ wbY©q Ki‡Z n‡e| 
 
D`vniY: †Kvb GKwU †Kv¤úvwb‡Z kªwgK‡`i `ÿZvi Z_¨ µgvbymv‡i wb‡gœ †`Iqv nj| ¸YvbyµwgK 
ms‡kølv‡¼i gvb wbY©q Kiæb| 
kªwg‡Ki `ÿZv 1 2 5 4 3 
mycvifvBRv‡i `ÿZv 1 3 4 5 2 
 
mgvavb: AvbyµwgK ms‡kølv¼ wbY©q Ki‡Z wb‡gœv³ †UwejwU e¨envi Ki‡ev| 
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xi kªwg‡Ki `ÿZv yi mycvifvBRv‡ii 
`ÿZv 

d=x-y d
2 

1 
2 
5 
4 
3 

1 
3 
4 
5 
2 

0 
-1 
1 
-1 
1 

0 
1 
1 
1 
1 

†gvU   ∑ d2=4 
 

∴ R = 
1)N(N

Σd

−

−
2

2
6

1   

GLv‡b 

Σ d
2
=8 

N=5 

∴ R = 
1)-5(5

46
1

2

×

−  

= .80
5

1
1 =−  

∴ wb‡Y©q `ÿZvi AvbyµwgK ms‡kølv¼ R =.80 
 

wb‡R Kiæb: wb‡gœi Z_¨ †_‡K AvbyµwgK ms‡kølv¼ wbY©q Kiæb 
Av‡e`bKvix A B C D E F G H 

wnmve weÁv‡bi cÖvß gvK© 15 20 28 12 40 60 20 40 
cwimsL¨v‡bi cÖvß gvK© 40 30 50 30 20 10 30 60 

 

ag© I ˆewkó¨: 
1| R Gi gvb-1 †_‡K +1 Gi g‡a¨ Aew ’̄Z| 
2| ¸bevPK Pj‡Ki †ÿ‡Î AvbyµwgK ms‡kølv¼ wbY©q Kiv m¤¢e| 
3| e¨emv evwY‡R¨i †ÿ‡Î: fvj, g›` BZ¨vw` †ÿ‡Î R Gi mvnv‡h¨ ˆewk‡ó¨i gvÎv wbY©q Kiv hvq| 
 

mvims‡ÿc 

AvbyµwgK ms‡kølv¼ ˆewkó¨MZ Pj‡Ki ms‡kølv¼ wbY©q K‡i| AvbyµwgK ms‡kølv¼ e¨emvi †ÿ‡Î fvj, 
g›` BZ¨vw`i gvÎv wbY©q Ki‡Z mvnvh¨ K‡i| 

 
cv‡VvËi g~j¨vqb: 5.3 
ˆbe©¨w³K cÖkœ 

mwVK DË‡ii cv‡k¦© wUK (√) wPý  w`b| 

1|  Rank Correlation Avwe®‹vi K‡ib| 
 K. K. pearson L. Spearman 
 M. R.A. Fisher N. Cowden 
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2| ‰ewkó¨ g~jK Pj‡Ki ms‡kølv¼ wbY©q Kiv hvq †KvbwU Øviv 
 K. AvbyµwgK ms‡kølv¼ L. wbf©iv¼ 
 M. ms‡kølY N. wbf©iY 
 

mZ¨/wg_¨v wbY©q Kiæb 

3| ¸YevPK Pj‡Ki ms‡kølv¼ wbY©q Kiv hvq bv 
4| AvbyµwgK ms‡kølv¼ wbY©‡qi †ÿ‡Î gv‡bi µgvbymv‡i mvRv‡bv cÖ‡qvRb| 
 
ïY¨ ’̄vb c~iY Kiæb 
5| eo gv‡bi µwgK     | 
6| AvbyµwgK ms‡kølv¼ r=   | 
 

evK¨/kã wgjv‡bv 

7| R Gi gvb -1 †_‡K K) AvbyµwgK ms‡kølv¼ wbY©q Kiv hvq| 
8| ¸YevPK Pj‡Ki †ÿ‡Î L) +1 Gi g‡a¨ mxgve×| 
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cvV-5.4 wbf©iY (Regression) 

f~wgKv 
ms‡kølv‡¼i †ÿ‡Î Avgiv ïa~gvÎ ỳÕwU Pj‡Ki m¤ú‡K©i gvÎv wbY©q Ki‡Z cvwi| wKš‘ Bnvi gva¨‡g Pj‡Ki 
g‡a¨ GKwUi MwZkxjZv Av‡iKwUi Dci wKfv‡e cÖfve we Í̄vi K‡i Zv Rvbv hvq bv| GKwU Pj‡Ki 
MwZkxjZvi Dci Aci Pj‡Ki †h cwieZ©b nq Zvnv cwigvc Kivi Rb¨ wbf©iY Gi mvnvh¨ †bIqv nq| 
eZ©gvb cv‡V wbf©iY m¤ú‡K© we Í̄vwiZ Av‡jvPbv Kiv nj| 
 
D‡Ïk¨ 

G cvV †k‡l Avcwb ej‡Z cvi‡eb− 
� wbf©i‡Yi msÁv wK; 
� wbf©ib †iLv ej‡Z wK eySvq; 
� wbf©iv‡¼i msÁv; 
� wKfv‡e wbf©iv¼ wbY©q Kiv hvq 
� ms‡kølv‡¼i mv‡_ wbf©iv‡¼i cv_©K¨| 
 

wbf©iY  

wbf©iY: wbf©iY cÖwµqvwU me© cÖ_g cÖL¨vZ RxeZË¡we` m¨vi †dwÝm †MjUb (1822-1911) 
cÖ`vb K‡ib| wb©fiY we‡køl‡Y GKwU Pj‡Ki cwieZ©‡bi d‡j Aci Pj‡Ki †h Mo cwieZ©b 

cwijwÿZ nq Zvnv we‡kølY Kiv nq| wbf©i‡Yi kãMZ A_© n‡”Q ÒMo gv‡bi w`‡K AvmvÓ A_©vr wbf©iY, 
m¤úK© hy³ ỳÕwU Pj‡Ki GKwUi wbw ©̀ó gv‡bi Rb¨ Ab¨ Pj‡Ki Mo gvb wbY©q K‡i| G fv‡e m¤ú‡K©i 
mgxKi‡Yi gva¨‡g GKwU Pj‡Ki †h †Kvb gv‡bi Rb¨ Ab¨ wbf©ikxj Pj‡Ki gvbI wbY©q K‡i| 

wbf©iY †iLv: we‡ÿc wP‡Îi †ÿ‡Î †`Lv hvq †h, ỳÕwU Pj‡Ki g‡a¨ m¤úK© _vK‡j PjK ỳÕwUi wewfbœ gvb 
†jL KvM‡R ’̄vcb Ki‡j we› ỳ¸wj GKwU c_ wb‡ ©̀k K‡i| wbf©iY †iLv GKwU Pj‡Ki Mo gvb¸wji 
wecix‡Z Ab¨ GKwU Pj‡Ki h_v_© Mo gvb cÖKvk K‡i| hw` x I y ỳBwU PjK nq| Zvn‡j ỳÕwU wbf©iY 
†iLv cvIqv hv‡e- 

y=a+bx

b

b

Y

0
X

Gi 1 GKK

 
wPÎt wbf©iY †iLv 

&1| GKwU †iLv x Pj‡Ki gvb¸wji wecix‡Z y Pj‡Ki h_v_© Mo gvb¸wj cÖ`k©b K‡i| 
2| Ab¨ †iLvwU y Pj‡Ki gvb¸wji wecix‡Z x Pj‡Ki h_v_© Mo gvb¸wj cÖ`k©Y K‡i| 
 
1g wU‡K x Pj‡Ki Dci y Pj‡Ki wbf©iY †iLv Gi 2q wU‡K y Pj‡Ki Dci x Gi wbf©iY †iLv e‡j| 
cÖvß wbf©iY †iLv‡K mgxKi‡Yi mvnv‡h¨ †`Lv‡bv nj: 
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1| y=a1+b1x; x Gi Dci y Gi wbf©iY †iLv 
2| x=a2+b2y; y Gi Dci x Gi wbf©iY †iLv 
Dc‡iv³ mgxKiY ỳÕwU‡Z a1, b1 Ges a2, b2 †K ejv nq aªæeK| GLv‡b b1, b2 †K wbf©iv¼ ejv nq| 
 
wbf©iY †iLvi wbY©q c×wZ: 
wbf©iY †iLvi Mo gvb Ab¨vb¨ mgxKi‡Y e¨envi K‡i wbf©iY †iLv cÖ ‘̄Z Kiv hvq| Giƒc GKwU wbf©iB 
†iLv cÖKvk Kiv nj: 
yi=a+bxi+ei; i = 1, 2 ......... n 
GLv‡b ei; i = 1, 2 ....... n n‡”Q wePz¨wZmg~n hviv ¯̂vaxbfv‡e Mo gvb = 0 I †f`v¼ = σ2 mn cwiwgZ 
web¨v‡m web¨¯Í| E(y/x) †K x Gi mv‡c‡ÿ y Gi cÖZ¨vwkZ gvb| G †ÿ‡Î E(y/x) = a + bx. 
 
b~¨bZg eM© c×wZ: Dbwesk kZvãx‡Z divwm MwYZwe` GbwWªb †jMbwWª me©cÖ_g b~¨bZg eM© cÖwµqv 
e¨envi K‡ib| b~¨bZg eM© cÖwµqvi g~j welq nj, ÒAw¼Z wbf©iY †iLv n‡Z cÖwZwU we› ỳi wePz¨wZi e‡M©i 
†hvMdj n‡e b~¨bZgÓ 
wbf©iY †iLv wbY©‡qi Rb¨ a I b aªæeK cÖv°jb Ki‡Z nq b~¨bZg wePz¨wZi e‡M©i gva¨‡g| 
wbf©iY †iLv wbY©‡qi †ÿ‡Î wbgœ wjwLZ Abygvb¸‡jv aiv nq 
• x Gi gvb mg~n wbw ©̀ó n‡Z n‡e 
• x Gi Dci y Gi wbf©iY ˆiwLK n‡e 
• x Gi cÖ‡Z¨KwU gv‡bi Rb¨ y Gi kZ©vaxb we¯Ívi cwiwgZ n‡e 
• wePz¨wZmg~n ¯̂vaxbfv‡e cwiwgZ web¨ Í̄ _vK‡e Ges G‡`i Mo gvb æo” Ges †f`v¼ σ2 n‡e| 
Avgiv c~‡e©B wbf©iY mgxKiY †c‡qwQ- 
yi = a + bxi+ei; i = 1, 2 ......... n 
=>ei = yi-a-bxi 

ev, ∑ei
2
 = ∑(yi-a-bxi)

2 [Dfq c‡ÿ eM© I †hvM wPý wb‡q cvB] 
b~¨bZg eM© c×wZi wbqgvbyhvqx a I b Gi gvb cvIqv hv‡e AvswkK AšÍKiY (Partial Differentiation) 
K‡i A_©vr 

o
b

Σe
i

=
∂

∂
2

 

Ges o
a

Σe
i

=
∂

∂
2

 

GLv‡b obxi)aΣ(yi o
a

Σei
=−−−=>=

∂

∂
2

2

 

or,   Σ(yi-a-bxi)=o 
or,   Σyi-Σa-bΣxi=o ............(i) 

Ges Σx;(y;-a-bx;)=o ..........(ii) 
 

mgxKib ỳwU mgvavb K‡i cvIqv hvq 

2Σ

yΣˆ
x

x
b =  Ges xby ˆâ −=  

A_ev mswÿß c×wZ‡Z 
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n

x)(
Σx

n

ΣyΣx
yΣ

2

2 Σ
−

×
−

=

x

b  

 
Ges xbya −=  
 

A_©vr yi = (cÖvKKwjZ a) + (cÖvKKwjZ b) xi 
 
D`vniYt 
10wU cwiev‡ii †gvU Li‡Pi Dci mvßvwnK Lv`¨ ª̀‡e¨i Li‡Pi GKwU wbf©iY †iLv wbY©q Kiæb| 
mvßvwnK †gvU LiP x 400 315 275 350 290 225 215 225 275 290 
mvßvwnK Lv`¨ ª̀‡e¨i LiP y 170 160 150 140 125 110 120 140 180 190 
 
mgvavb: x Gi Dci y Gi wbf©iY †iLvi mgxKiY 
y = a + bxi; i = 1, 2 .............. 10 
†h‡nZz gvb¸wj Lye eo ZvB Avgiv mswÿß e¨envi Ki‡ev| b~¨bZg eM© cÖwµqvq a I b wbY©q mvibx 

y x dy=y-140 dx=x-275 dxdy dx
2 

140 
160 
150 
140 
125 
110 
120 
140 
180 
190 

400 
315 
275 
350 
290 
225 
215 
225 
275 
290 

0 
20 
10 
0 
-15 
-30 
-20 
0 
40 
50 

125 
40 
0 
75 
15 
-50 
-60 
-50 
0 
15 

0 
800 
0 
0 

-225 
1500 
1200 
0 
0 

750 

15625 
1600 
0 

5625 
225 
2500 
3600 
2500 
0 

225 
†gvU  55 110 4025 31900 

 
GLv‡b Ax = 275 Ges Ay = 140 

∴bxy = 

n

dx)(
xΣd

n

ΣdxΣdy
Σdxdy

2

2 Σ
−

−

 

= .11
30690

3420

121031900

6054025

10

(110)
31900

10

11055
4025

2
==

−

−

=

−

×

−

 

∴bxy = 0.11 
Ges x x=Ax+∑dx/10 
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= 286
10

110
275 =+  

Ges 145.5
10

55
14010 =+=+= /dyAyy  

GLb a = xby −  
=145.5-(0.11)×286 
=145.5-31.46 = 114.04 
∴wb‡Y©q wbf©iY †iLvwU- 
yi = 114.04 + 0,11 xi 

 
wb‡R Kiæb: †Kvb weÁvwcZ e¨q (jÿ UvKvq) Ges ch©vqµwgK weµ‡qi (jÿ UvKvq) GKwU Z_¨ wb‡gœ 
†`Iqv nj: 
x weÁvwcZ e¨q 20 25 28 32 36 
y ch©vqµwgK weµq 48 60 68 70 75 

 
weÁvwcZ e¨q I ch©vqµwgK weµq Gi wbf©iY †iLv wbY©q Kiæb| 
 

ms‡kølY I wbf©i‡Yi g‡a¨ cv_©K¨ 
ms‡køl I wbf©i‡Yi g‡a¨ †Kvb †Kvb †ÿ‡Î wgj Av‡Q Avevi †Kvb †Kvb †ÿ‡Î A‡bK cv_©K¨ we`¨gvb| 
wb‡gœ ms‡kølY I wbf©i‡Yi g‡a¨ cv_©‡K¨i Zzjbvg~jK Av‡jvPbv †`Iqv nj: 

ms‡kølY wbf©iY 

1| ms‡kølY-Gi gva¨‡g ỳB ev Z‡ZvwaK Pj‡Ki 
†Kvb m¤úK© Av‡Q wKbv Zv‡K eySvq| 

2| ms‡kølY-G PjK mg~‡ni m¤ú‡K©i KviY I 
cÖfve we‡kølY Kiv hvq bv| 

3| ms‡kølY-G ¯̂vaxb PjK I wbf©ikxj Pj‡Ki 
aviYv †bB| 

4| rxy I ryx wbY©q Ki‡j GKB gvb cvIqv hvq| 
5| ms‡kølv‡¼i gvb me©`v-1 I +1 Gi g‡a¨ 

Aew ’̄Z| 
6| ms‡kølY-Gi †ÿ‡Î cÖ‡Z¨KwU PjKB ˆ`e 

we‡ePbv Kiv nq| 

1| ỳB ev Z‡ZvwaK ¯̂vaxb Pj‡Ki Rb¨ wbf©ikxj 
Pj‡Ki Mo gvb wbY©q Kiv eySvq| 

2| wbf©i‡Yi cÖavb KvR nj m¤ú‡K©i KviY I 
cÖfve we‡kølY Kiv| 

3| wbf©i‡Y †h PjK cÖfvweZ nq Zv‡K wbf©ikxj 
PjK e‡j| evwK PjK¸‡jv ¯̂vaxb PjK| 

4| wb©fi‡Yi †ÿ‡Î wbf©ivsK bxy≠byx 

5| wbf©iv‡¼i gvb- α †_‡K +α Gi g‡a¨ 
mxgve×| 

6| wbf©i‡bi †ÿ‡Î ïay gvÎ wbf©ikxj PjK ˆ`e 
PjK wnmv‡e we‡ewPZ| 

 
wbf©iv‡¼i ˆewkó¨ ev ag© 

wbf©iv‡¼i ˆewkó¨ ev ag© wb‡gœ †`Iqv nj 
1| wbf©ivsK g~jwe› ỳ cwieZ©‡bi Dci ¯̂vaxb I gvcbxi Dci wbf©ikxj| 

2| rxy= yxxy
bb ×  
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3| ỳÕwU wbf©iv‡¼i Mo ms‡kølv‡¼i †P‡q eo| 
 
ag©mg~‡ni cÖgvb: 

1| Òwbf©iv¼ gyjwe› ỳ cwieZ©‡bi Dci ¯̂vaxb wKš‘ gvcbxi Dci wbf©ikxjÓ 
cÖgvb: g‡b Kwi xi;i = 1, 2 ........ n Pj‡Ki a gyjwe› ỳ I h gvcbx 
AZGe, bZzb PjK, 

.........ni;
h

ax
u i

i
1,2=

−

=  

⇒xi = a + hui =〉 uha +=x  

∴xi- )uh(u)uhahu(ax
ii
−=−−+=  

Abyiƒcfv‡e .n1,2.......i;
k

by
v i

i
=

−

=  Pj‡Ki gyjwe› ỳ b Ges k gvcbx 

⇒yi=b+kvi⇒b+k yv =  

∴yi- )vk(v)vkbkv(by
ii
−=−−+=  

Avgiv Rvwb, wbf©iv¼ 

bxy = 
2

i

ii

)xΣ(x

)y)(yxΣ(x

−

−−

 

=
2

i

ii

)]uΣ[h(u

)]vk(v)uΣh[(u

−

−×−

 

=
2

i

ii

)uΣ(uh

)v)(vuhkΣkΣu

−

−−

2
 

=
)uΣ(u

)v)(vuΣ(u

h

k

i

ii

2

−

−−  

= buv
h

k  

∴bxy=
h

k
bav A_©vr wbf©iv¼ gyjwe› ỳi Dci ¯̂vaxb wKš‘ gvcbxi Dci wbf©ikxj| 

 
2| ms‡kølv¼ wbf©iv¼Ø‡qi R¨vwgwZK M‡oi mgvb| 
cÖgvb: g‡b Kwi (xi; yi); i=1, 2 .......... n; x I y Gi n †Rvov gvb|  
AZGe 

ms‡kølv¼, 
ss(x)ss(y)

sp(xy)
r
xy
=  Ges 
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wbf©iv¼, bxy=
ss(x)

sp(xy)  

byx=
ss(y)

sp(xy)  

GLb, bxy .byx=
ss(x)ss(y)

xy)sp(xy).sp(  

=  rr
xyxy
×  

⇒ r
xy

2

=bxy×byx 

⇒ 
yxxyxy

bbr ×=  

AZGe, ms‡kølv¼ wbf©iv¼Ø‡qi R¨vwgwZK M‡oi mgvb| 
 

3| ỳÕwU wbf©iv‡¼i MvwYwZK Mo ms‡kølv‡¼i †P‡q eo Ges Dëb Mo ms‡kølv‡¼i †P‡q †QvU  
cÖgvb: g‡b Kwi- 
xi;yi;i = 1,2 ........... n, x I y Gi n †Rvov gvb 

AZGe, ms‡kølv¼ rxy = 
ss(x)ss(y)

sp(xy)  

wbf©iv¼, bxy = 
ss(x)

sp(xy)  Ges 

byx = 
ss(y)

sp(xy)  

Avgiv Rvwb 

MvwbwZK Mo ≥ R¨vwgwZK Mo 

GLb (bxy+byx) byxbxy×≥

2

1  

or, 
xy
r

byx)(bxy
≥

+

2
 

AZGe, Avgiv ej‡Z cvwi wbf©iv‡¼i R¨vwgwZK Mo ms‡kølv‡¼i †P‡q eo Avevi  
Avgiv Rvwb, Dëb Mo • R¨vwgwZK Mo 

byxbxy
byxbxy

×≤







+

11
2  

or, 
xy
r

byxbxy
≤








+

11
2  

A_©vt wbf©iv¼Ø‡qi Dëb Mo ms‡kølv‡¼i †P‡q †QvU| 
 



  e¨emvq cwimsL¨vb 
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4| wbf©iv‡¼i mvnv‡h¨ ms‡kølv¼ wbY©q: 
Avgiv Rvwb wbf©iv¼Ø‡qi R¨vwgwZK Mo nj ms‡kølv¼ A_©vr 
ms‡kølv¼ 

rxy = byxbxy×  

 
mvims‡ÿc 

wbf©iY n‡”Q GKwU ¯̂vaxb Pj‡Ki Dci Avi GKwU wbf©iYkxj Pj‡Ki wbf©iY| wePz¨wZ mg~‡ni e‡M©i 
mgwó byb¨Zg K‡i †h c×wZi gva¨‡g wbf©iv‡¼i gvb †ei Kiv nq Zv byb¨Zg eM© c×wZ e‡j wbf©iv¼‡K 
mvavibZ bxy Øviv cÖKvk Kiv nq| 

 
 
 
cv‡VvËi g~j¨vqb: 5.4 
ˆbe©¨w³K cÖkœ 

mwVK DË‡ii cv‡k¦© wUK (√) wPý  w`b| 

1|  wbf©iv¼ wbY©q Ki‡Z †Kvb c×wZi mvnv‡h¨ †bIqv nq 
 K. †hvRb we‡qvRb c×wZ L. b~¨bZg eM© c×wZ 
 M. ‡hvRb c×wZ N. we‡qvRb c×wZ 

2| wbfiv‡¼i gvb cwieZ©b wbf©i K‡i †KvbwUi Dci 
 K. gvcbxi Dci L. g~‡ji Dci 
 M. g~j I gvcbxi Dci N. †KvbwUB bq 
3| wbf©i‡bi †h PjK cÖfvweZ nq Zv‡K ejv nq| 
 K. ¯̂vaxb PjK L. Aaxb PjK 
 M. ˆ`e PjK N. wbf©ikxj PjK 
 

mZ¨/wg_¨v wbY©q Kiæb 

4| wbf©iv‡¼i gvb -α †_‡K +α ch©šÍ n‡Z cv‡i| 
5| wbf©iv‡¼i gvb gvcbxi Dci wbf©ikxj| 
6| wbf©i‡Yi †ÿ‡Î ¯̂vaxb PjK ˆ`e PjK| 
7| wbf©iv‡¼i gvb me©`vB abvZ¥K| 
8| ms‡kølv¼ wbf©iv¼Ø‡qi R¨vwgwZK M‡oi mgvb| 
 
ïb¨ ’̄vb c~ib Kiæb 
10| wbf©iY nj ¯̂vaxb Pj‡Ki wewfbœ gv‡bi Rb¨ wbf©ikxj Pj‡Ki     †ei Kiv| 
11| rxy = ......b

xy
×  
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evK¨/kã wgjv‡bv 

12| Aw¼Z wbf©iY †iLv n‡Z cÖwZwU we› ỳi wePz¨wZ 
e‡M©i| 

13| wbf©i‡Yi kãMZ A_© nj 
14| wbf©ib †iLv GKwU Pj‡Ki Mo gv‡bi 

wecix‡Z Ab¨ 

K) Mo gv‡bi w`‡K Avmv 
 
L) GKwU Pj‡Ki h_v_© Mo gvb cÖKvk K‡i| 
M) †hvMdj n‡e b~b¨Zg| 

 

 
P~ovšÍ g~j¨vqb-5 
1| ms‡kø‡li msÁv wjLyb| wcqvim‡bi ms‡kølv¼  Gi digyjv wjLyb| 
2| ms‡kølv‡¼i msÁv wjLyb| ms‡kølv‡¼i ag©¸wj wjLyb| 
3| ms‡køl KZ cÖKvi wjLyb| we‡ÿc wP‡Îi mvnv‡h¨ wKfv‡e ms‡kø‡li e¨vL¨v Kiv hvq wjLyb| 
4| ms‡kø‡li m~ÎwU wjLyb| cÖgvb Kiæb r Gi gvb me©`v -1 I +1 Gi g‡a¨ Ae ’̄vb K‡i| 
5| k~b¨ ms‡kø‡li msÁv wjLyb| cÖgvb Kiæb ỳBwU ¯̂vaxb Pj‡Ki †ÿ‡Î ms‡kølv¼ r=0| 
6| AvbyµwgK ms‡kølv‡¼i msÁv wjLyb| wbgœwjwLZ gvb¸wji A_© e¨vL¨v Kiæb 
 1. r = o   2. r ≥ -1 3. r • + 1 
7|  m¤¢ve¨ wePz¨wZi msÁv wjLyb| m¤¢ve¨ wePz¨wZi mvnv‡h¨ ms‡kølv‡¼i e¨vL¨v wKfv‡e †`Iqv hvq wjLyb| 
8|  wbf©iY †iLvi msÁv wjLyb| by¨bZg c×wZi aviYv wjLyb| 
9|  wbf©iY †iLvi cwigvb wKfv‡e wbY©q Kiv hvq wjLyb| cÖ°wjZ †iLv wbY©q Kiæb| 
10|  wbf©iv‡¼i msÁv wjLyb| wbf©iv‡¼i mv‡_ ms‡kølv‡¼i cv_©K¨ wbY©q Kiæb| 
11|  cÖgvY Kiæb ms‡kølv¼ wbf©iv¼ Ø‡qi R¨vwgwZK M‡oi mgvb| 
 
 
 
 
 

 

 


