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ms‡køl I wbf©iY

(Correlation & Regression)

f‚wgKv

†Kvb mgMÖ‡Ki `yB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv nj ms‡køl| m¤ú‡K©i gvÎv 

GKgyLx n‡Z cv‡i Avevi wecixZ gyLx n‡Z cv‡i ‡hgb fvj covïbv Ki‡Ôj fvj djvdj Avkv Kiv hvq| 

Giƒc m¤úK© GK gyLx m¤úK©| Avevi AwZwi³ e„wó‡Z dmj Lvivc nq| Giƒc m¤úK©‡K wecixZ gyLx 

m¤úK© ejv nq| `yBwU PjKi g‡a¨ m¤úK© Av‡Q GUzKz Rvb‡j Pj‡ebv Zvi Rb¨ cÖ‡qvRb Pj‡Ki m¤ú‡K©i 

gvÎv KZUzKz Zvi cwigvc m¤ú‡K© Rvbv| m¤úK© cwigv‡ci Rb¨ Kvj© wcqv©mb GKwU cwigvc c×wZ †ei 

K‡i‡Qb hv‡K ejv nq ms‡kølv¼ ev Co-efficient of correlation| ms‡kølv‡¼i gv‡bi cwigvb `yBwU 

Pj‡Ki ga¨Kvi m¤ú‡K©i gvÎv wb‡`©k K‡i| Avevi GKwU Pj‡Ki MwZkxjZvi cwi‡cÖwÿ‡Z Aci Pj‡Ki 

wK ai‡Yi cwieZ©b nq Zvi cwigvc c×wZ‡K e‡j wbf©iY (Regression)| 

D‡Ïk¨ :

G Aa¨vq †k‡l Avcwb ej‡Z cvi‡eb-

 ms‡køl‡Yi aviYv I e¨envi

 ms‡køl I ms‡kø‡li cÖKvi‡f`

 ms‡kø‡li cwigvc, ag© I cÖgvb

 wbf©ib, wbf©iv¼ I e¨envi

 ms‡køl I wbf©i‡Yi cv_©K¨

 wbf©i‡Yi ag© I cÖgvb

 ms‡køl I wbf©i‡Yi wewfbœ mgm¨vi mgvavb
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cvV: 8.1:  ms‡kø‡li aviYv (Concept of correlation)

f‚wgKv

ms‡køl we‡køl‡b Avgiv me©Î GKvwaK Z_¨mvwi wb‡q we‡kølY Kwi Ges Dnv‡`i g‡a¨ Zzjbvg~jK cwieZ©b 

cwigvc Kwi| m¤úK© we‡kølY me©‡ÿ‡ÎB Zzjbvg~jK Ae¯’vq cwigvc| `y'wU Pj‡Ki g‡a¨ ms‡køl cwijwÿZ 

n‡j m‡½ m‡½ a‡i †bIqv hvq Dnv‡`i g‡a¨ m¤úK© Av‡Q|

D‡Ïk¨

G cv‡V Avcwb ej‡Z cvi‡eb:

 ms‡kø‡li msÁv 

 ms‡kø‡li aviYv

 ms‡kø‡li e¨envi

 ms‡kø‡li wewfbœ mgm¨vi mgvavb

ms‡køl

hw` `y'wU PjK GKB mv‡_ cwieZ©xZ nq A_©vr Dnvi GKwU‡Z cwieZ©b n‡j Ab¨wU‡Z †Kvb bv †Kvb 

cwieZ©b nq Zvn‡j a‡i †bIqv nq Dnv‡`i g‡a¨ m¤úK© Av‡Q| PjK `y'wUi g‡a¨ Giƒc m¤úK©‡K ms‡køl 

e‡j| D`vniY ¯^iƒc ejv hvq, mvi cÖ‡qv‡M †Kvb Rwgi dm‡ji Drcv`b e„w× cvq, AwZwi³ e„wó‡Z 

dm‡ji ÿwZ nIqv BZ¨vw`| GLv‡b cÖ_gwU‡Z mvi I dmj `y'wU PjK Ges Ab¨wU‡Z e„wó I dmj `y'wU 

PjK|

Pj‡Ki cwieZ©‡bi cÖK…wZ wfbœ iƒc n‡Z cv‡i| †hgb, GKwU PjK e„w× †c‡j Ab¨wU‡Z n«vm/e„w× †c‡Z 

cv‡i Avevi GKwU n«vm †c‡j Ab¨wU n«vm Ges wØZxqwU‡Z e„w× †c‡Z cv‡i ZvB m¤ú‡K©i cÖK…wZ Abyhvqx 

ms‡køl‡K wfbœ fv‡e fvM Kiv hvq:

abvZ¥K ms‡køl: hw` GKwU Pj‡Ki e„w× A_ev n«v‡mi mv‡_ AciwU e„w× A_ev üvm cvq ZLb G m¤úK©‡K 

abvZ¥K ms‡køl e‡j|

FbvZ¥K ms‡køl: hw` GKwU Pj‡Ki n«vm/e„w×‡Z Ab¨ Pj‡K wecixZg~Lx cwieZ©b cwijwÿZ nq ZLb †mB 

m¤ú‡K© FbvZ¥K ms‡køl e‡j|

we‡ÿc wPÎ: `y'wU Pj‡Ki g‡a¨ cvi¯úwiK m¤úK©‡K †j‡Li mvnv‡h¨ cÖKvk Kiv hvq we‡ÿc wP‡Îi mvnv‡h¨, 

wØPjK wewkó Z_¨‡K †jL Gi gva¨‡g Dc¯’vcb Kiv‡KB ejv nq we‡ÿc wPÎ| we‡ÿc wP‡Îi gva¨‡g 

ms‡køl m¤ú‡K© wb¤œ wjwLZ gšÍe¨ Kiv m¤¢e|

1| we‡ÿc wP‡Îi we›`y¸wj hw` D×©Mvgx ev wb¤œMvgx nq Zvn‡j PjK Ø‡qi g‡a¨ m¤úK© Av‡Q e‡j 

cÖwZqgvb nq Ges hw` we›`y¸wji we‡kl †Kvb MwZc_ bv _v‡K Z‡e PjK Ø‡qi g‡a¨ †Kvb m¤úK© 

†bB|

wPÎ †`Lyb:
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wPÎ : we‡ÿc wPÎ

2| hw` PjKØ‡qi Ae¯’v‡bi MwZ DaŸ© Mvgx nq A_©vr wP‡Îi evg w`‡K wbP n‡Z we›`y¸wj Dc‡ii w`‡K 

DV‡Z _v‡K ZLb PjK Ø‡qi m¤úK©‡K abvZ¥K ms‡køl we`¨gvb eyS‡Z n‡e| wPÎ †`Lyb:

wPÎ : FYvZ¥K ms‡køl

3| hw` PjK Ø‡qi Ae¯’v‡bi MwZ wb¤œ gyLx nq A_©vr wP‡Îi evg w`‡K Dci †_‡K wb‡P we›`y¸wj bvg‡Z 

_v‡K ZLb Zv‡`i m¤úK©‡K FbvZ¥K ms‡køl we`¨gvb eyS‡Z n‡e|

wPÎ †`Lyb:

wPÎ : FYvZ¥K ms‡køl

4| hw` PjKØ‡qi g‡a¨ †Kvb m¤úK© bv _v‡K Z‡e we›`y¸wj wewÿß fv‡e †jL KvM‡R Ae¯’vb Ki‡e| 

wPÎ †`Lyb:



GBP Gm wm

ms‡køl I wbf©iY c„ôv  164

wPÎ : †Kvb m¤úK© †bB

5| we‡ÿc wP‡Îi we›`y¸wji we¯Í„wZ Lye Kg n‡j eyS‡Z n‡e PjKØ‡qi ms‡kø‡li gvÎv Lye Kg| wP‡Î †`Lyb

wPÎ : ms‡kø‡li gvÎv Lye Kg

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

wPÎ : m¤ú‡K©i gvÎv Lye †ekx

k~Y¨ ms‡køl: hw` `yBwU Pj‡Ki g‡a¨ †Kvb GKwUi cwieZ©b n‡j Ab¨wUi †Kvb cwieZ©b nq bv A_©veŸ 

Dnv‡`i g‡a¨ †Kvb m¤úK© cwijwÿZ nq bv ZLb †mB Pj‡Ki m¤úK©‡K Ðb¨ ms‡køl e‡j|
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wPÎ : †Kvb m¤úK© †bB

mvims‡ÿc t

†Kvb mgMÖ‡Ki `yB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv nj ms‡køl| ms‡køl `yB ai‡Yi; 

1| abvZ¥K ms‡køl 2| FbvZ¥K ms‡køl| wP‡Îi mvnv‡h¨ `yBwU Pj‡Ki g‡a¨Kvi cvi¯úwiK m¤úK© cÖKvk 

Kiv hvq| 

cv‡VvËi g~j¨vqb-8.1

eû wbe©vPb cÖkœ :

1| me© †ÿ‡ÎB Zzjvbg~jK Ae¯’vi cwigvc †KvbwU 

K) Mo L) we¯Ívi

M) m¤úK© we‡kølb N) cÖPyiK

2| GKwU Pj‡Ki gv‡bi e„w× hw` Aci Pj‡Ki gv‡bi e„w× cvq Z‡e Zv‡K ejv nq

K) abvZ¥K m¤úK© L) FbvZ¥K m¤úK©

M) Ðb¨ m¤úK© N) A‰iwLK m¤úK©

3| hw` `ywU Pj‡Ki g‡a¨ m¤ú‡K©i gvÎv Lye †ekx nq Z‡e we›`y ¸wj Ae¯’v n‡e

K) Lye KvQv KvwQ L) `y‡i 

M) Lye `y‡i N) A‰iwLK

mZ¨/wg_¨v

4| we‡ÿc wP‡Îi mvnv‡h¨ `ywU Pj‡Ki g‡a¨ cvi¯úwiK m¤úK© cÖKvk Kiv hvq|

5| m¤ú‡K©i gvÎv Lye KvQv KvwQ n‡j we›`y ¸wji Ae¯’vb `~‡i nq| 

6| wØPjK wewkó Z_¨‡K †j‡Li gva¨‡g Dc¯’vcb Kiv‡K ejv nq we‡ÿc wPÎ| 

7| `yBwU Pj‡Ki ga¨ m¤úK© bv _vK‡j Zv‡K Ðb¨ m¤úK© ejv nq| 

k~b¨¯’vb c~iY :

8| ms‡kølY `yB cÖKvi 1| --------------------- I 2| ----------------

9| †Kvb mgMÖ‡Ki `yB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv‡K ejv nq -------------

|
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10| hw` PjK Ø‡qi MwZ wb¤œ Mvgx nq ZLb †mB m¤ú‡K© ------------ e‡j|

11| we‡ÿc wP‡Îi we›`y¸wji we¯Í„wZ Lye Kg n‡j PjK Ø‡qi m¤úK© --------| 

kã/evK¨ wgjv‡bv

12| m¤ú‡K©i gvÎv Lye †ekx 

n‡j

K) †Kvb m¤úK© bv _vK‡j Zv‡K Ðb¨ m¤ú‡K© e‡j

13| `yBwU Pj‡Ki g‡a¨ L) we›`y¸wji Ae¯’vb LyeB KvQvKvwQ nq|
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cvV-8.2 t ms‡køl cwigvc c×wZ: (Measures of Correlation)

f‚wgKv

`y'wU Pj‡Ki g‡a¨ ms‡køl Av‡Q G ÁvbUzKz Avgv‡`i D‡Ï‡k¨i Rb¨ h‡_ó bq| PjK `yBwUi g‡a¨ ms‡kø‡li 

cwigvb Rvbv `iKvi A_©veŸ PjK `y'wUi g‡a¨ m¤ú‡K©i gvÎv cwigvc `iKvi| G cv‡V ms‡køl Gi cwigvc 

c×wZ m¯ú‡K© Av‡jvPbv Kiv nj|

D‡Ïk¨

G cvV †k‡l Avcwb ej‡Z cvi‡eb-

 ms‡kø‡li gvÎv wKfv‡e cwigvc Kiv hvq;

 ms‡kølv‡¼i msÁv;

 ms‡kølv‡¼i ag© I e¨envi;

 ms‡kølv‡¼i wewfbœ mgm¨vi mgvavb|

ms‡køl cwigvc c×wZ

ms‡kø‡li gvÎv ej‡Z `y'wU Pj‡Ki ga¨Kvi m¤ú‡K©i cwigvb‡K eySvq| A_©veŸ av‡bi DeŸcv`b e„w×‡Z mvi 

I e„wói m¤úK© Lye Mfxi| Avevi AwZe„wó dm‡ji ÿwZi KviY|

ci¯úi m¤úK© hy³ `y'wU Pj‡Ki cwieZ©‡bi cÖK…wZ Ges Dnv‡`i g‡a¨ we`¨gvb m¤ú‡K©i gvÎv‡K ms‡kølv¼ 

ev Co-efficient of correlation e‡j|

ms‡kølv¼ wbY©q:

ms‡kølv¼ Øviv `y'wU Pj‡Ki ˆiwLK m¤ú‡K©i kw³i gvÎv cwigvc Kiv nq| Karl pearson me©cÖ_g ms‡kølv¼ 

wbY©‡qi myÎ cÖ`vb K‡ib| Karl pearson Gi ms‡kølv¼ wbY©‡qi myÎwU wb¤œiƒc-

hw` (xi ,yi); i = 1, 2, ........... n ci¯úi m¤úK© hy³ `y'wU PjK x I y Gi n     †Rvov gvb nq, hv‡`i 

Mo 

_
x
I  

_
y
ZLb Dnv‡`i ms‡kølv¼ n‡e-  

rxy = Error!; i = 1, 2........n  

‡hLv‡b 

rxy = x I y Gi ms‡kølv¼ mywPZ nq

hw`, Sp(xy) = (xi- 
_
x) (yi- 

_
y) ; (xi- 

_
x) I (yi- 

_
y) Gi ¸bd‡ji †hvMdj

SS(x) =  (xi- 
_
x)2 ; (xi-

_
x) Gi e‡M©i †hvMdj

SS (y) =   (yi-
_
y)2 ; (yi-

_
y
) Gi e‡M©i †hvMdj
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ZLb, 

rxy ‡K wb¤œiƒ‡c cÖKvk Kiv hvq�

rxy = Error!

Avevi 

rxy ‡K e¨envwiK Kv‡R e¨eüZ myÎwU wb¤œfv‡e cÖKvk Kiv hvq 

rxy =  Error!;    i = 1,2 ....n  

ms‡kølv¼ 

rxy my‡Î

1
n(xi- 

_
x)(yi- 

_
y) ‡K Cov(xy) Øviv,

1
n(xi- 

_
x)2 †K Var(x) Øviv Ges 

1
n(yi- 

_
y)2 ‡K Var (y) Øviv m~wPZ Ki‡j-

 

rxy = Error!

‡mLv‡b  Cov(xy) = x I y ‡f`v¼ mnM

Var(x) = x Gi †f`v¼

Var(Y) = Y Gi †f`v¼

Avevi, rxy = Error!

Karl Pearson Gi myÎ wb¤œwjwLZ Abygv‡bi Dci wfwË K‡i wbY©q Kiv nq :

1| PjK Ø‡qi g‡a¨ ˆiwLK m¤úK© we`¨gvb

2| PjK Ø‡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 cÖavY ag©¸wj wb¤œiƒc

1| ms‡kølv¼ GKwU GKK gy³ msL¨v

2| ms‡kølvsK gyjwe›`y I gvcbx n‡Z ¯^vaxb

3| ms‡kølv¼ cÖwZ mg A_©veŸ 

rxy = ryx

4| ms‡kølv‡¼i gvb me©`v -1 †_‡K +1 Gi ga¨ Aew¯’Z

5| PjK `y'wU ¯^vaxb n‡j rxy = o

ms‡klv‡¼i ag©vejxi cÖgvY:

1| ms‡kølv¼ PjK Ø‡qi gyj we›`y I gvcbxi Dci wbf©ikxj bq

cÖgvY : g‡b Kwi xi; yi; i = 1,2..................n, x I y Gi n ‡Rvov gvb| xi Gi g~jwe›`y a I gvcbxi h 

cwieZ©‡bi bZzb gvb u
i
Ges y

ig~jwe›`y b I gvcbx k cwieZ©‡b bZzb gvb vi cvIqv †Mj 

A_©veŸui = 
xi - a

h ; vi = 
yi - b

k

= xi= a + hui ; => yi = b + kvi
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= > 
_
x= a + h

_
u

; = > 
_
y= b + k

_
v

GLb, (x
i
- 

_
x) =  [a+hui-a-h

_
u] = h(ui-

_
u)  

(yi -
_
y) =  [b+kvi-b-k

_
v] = k(vi  - 

_
v)

Ges (xi -  
_
x)(yi - 

_
y) =  [h(ui - 

_
u) k(xi -  

_
v)] = hk(ui -  

_
u) (vi- 

_
v)

Avgiv Rvwb- ms‡kølv¼

rxy =  Error!

= Error!
=  Error!

= ruv

A_©veŸ  

rxy = 

ruv; A_©veŸ 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 xiI yi ; i = 1,2......n, x I y Gi n ‡Rvov gvb|

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

Error!≥ 0 

GLv‡b 
x
= x Gi cwiwgZ e¨eavb 


y
= y Gi cwiwgZ e¨eavb 

GLb Error!+ Error!± Error!≥0 

or, Error!+ Error!± Error!≥0    Dfq c‡ÿ †hvM wPý wb‡q-]

n x
2

 x
2 

n y
2

 y
2  nr xy

 x y

 x y

  ≥0  rxy = Error!

or, n + n ± 2nr
xy

≥
2n ± 2nr

xy
≥

fi1 + rxy ≥1- 

rxy ≥

fi rxy ≥- 1 ; 

rxy 1

A_©veŸ  

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

`y'wU 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 `y'wU ¯^vaxb Pj‡Ki †f`v¼ mnM Gi gvb Ðb¨ 

A_©veŸ 

1
n(xi- 

_
x)(yi- 

_
y) = o

Avgiv AviI Rvwb - ms†kølv¼
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rxy = Error!

= Error!; ¯^vaxb Pj‡Ki †ÿ‡Î

= o
rxy = o A_©veŸ Avgiv ej‡Z cvwi `y'wU ¯^vaxb Pj‡Ki ms‡kølv¼ Ðb¨|  (cÖgvwbZ)

ms‡kølv¼, 

rxy gv‡bi e¨vL¨v :

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

2) r = -1 n‡j, Pj‡Ki g‡a¨ FbvZ¥K m¤úK© we`¨gvb

3) r = 0 n‡j, Pj‡Ki g‡a¨ ‡Kvb m¤úK© ‡bB|

m¤¢ve¨ wePy¨wZ: ms‡kølv‡¼i m¤ú‡K© e¨vL¨v `v‡bi m¤¢ve¨ wePy¨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, 

SEr = Error!| m¤¢ve¨ wePy¨wZ P.E(r) = .6745

1 - r2
n - 2

; G †ÿ‡Î 6745 nj cwiwgZ web¨v‡mi kZKiv 

50Z_¨ gvb  p ± .6745x 

Gi wfZi we`¨gvb _v‡K| m¤¢ve¨ wePy¨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‡kølv¼ †gv‡UB h_v_© bq

2| hw` r�>6 P.E(r) ZLb ms‡kølv¼ wbwðZfv‡e h_v_© 

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

D`vniY-1:  10wU `¤úwËi eq‡mi ZvwjKv wb¤œiƒ‡c Zv‡`i eq‡mi ms‡kølv¼ wbY©q Kiæb I djvdj 

we‡kølY Kiƒb|

¯^vgx‡`i eqm x; 23 27 28 2.8 29 30 31 33 35 36

¯¿x‡`i eqm y; 18 22 23 25 24 25 26 28 29 30 

mgvavb: ms‡kølv¼  r Gi gvb wbY©‡qi Rb¨ wb‡¤œi mvibxwU cÖ¯ÍzZ Ki‡Z n‡e-

x y u=x- x v=y- y uv u2 v2
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23

27

28

28

29

30

31

33

35

36

18

22

23

25

24

25

26

28

29

30

-7

-3

-2

-2

-1

0

1

3

5

6

-7

-3

-2

0

-1

0

1

3

4

5

49

9

4

0

1

0

1

9

20

30

49

9

4

4

1

0

1

9

25

36

49

9

4

0

1

0

1

9

16

25

†gvU 0 0 123 138 114

 

GLv‡b  
_
x
=  

Sxi
10

= 

300
10

= 30 

 
_
y
= 

Syi
10

= 

250
10

= 25 

ms‡kølv¼, ruv
Suv

Su2Sv2

or, ruv= 999 †h‡nZz ms‡kølv¼ +1 Gi Lye KvQvKvwQ A_©veŸ ¯^vgx-¯¿x eq‡mi g‡a¨ abvZ¥K ms‡køl 

we`¨gvb| 

wb‡R Kiƒb: wb¤œ wjwLZ Z_¨ n‡Z ms‡kølv¼ wbY©q Kiæb I Dnv‡`i djvdj we‡kølY Kiæb

DeŸcv`b (gb) x 25 27 36 42 45

g~j¨ (UvKv) y 30 35 34 49 38

[DËi : rxy= ◊84] 

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

x = 29 ;  x2 = 231

y = 31 ;  y2 = 307  Ges 

xy = 231 

x I y Pj‡Ki ms‡kølv¼ wbY©q Kiæb?

mgvavb : Avgiv Rvwb `y'wU Pj‡Ki †ÿ‡Î ms‡kølv¼ wbY©‡qi myÎ : 

rxy =  Error!
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= Error!

=  Error!

= 
84.2

62.814.8 =  84.2
84.91 = ◊99

rxy = 99

wb‡R Kiæb : hw` u = 2x + 5, v = 7-3 y Ges x I y Gi ms‡kølv¼ rxy = ◊75 n‡j u I v Gi 

ms‡kølv¼ wbY©q Kiæb| 

[ DËi : r
uv

= - ◊75] 

ms‡kølv‡¼i mxgve×Zv: ms‡kølv¼‡Ki mxgve×Zv¸wj wb‡¤œ †`Iqv nj:

1| ms‡kølv¼ ÐaygvÎ ˆiwLK m¤ú‡K©i gvÎv I MwZ wbY©q Ki‡Z cv‡i wKšÍz 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 PjK Ø‡qi m¤ú‡K©i cÖK…Z wPÎ bvI 

w`‡Z cv‡i|

mvims‡ÿc t

ms‡kølv‡¼i gvÎv ms‡kø‡li cwigvb †K eySvq| `y'wU ¯^vaxb Pj‡Ki ms‡kølv¼ r=o, m¤¢ve¨ wePy¨wZ, 

ms‡kølv‡¼i cwigvb m¤ú‡K© e¨vL¨v cÖ`vb K‡i| 

cv‡VvËi g~j¨vqb 8.2

eû wbe©vPb cÖkœ : 

1| `yB ev Z‡ZvwaK Pj‡Ki ˆiwLK m¤ú‡K© ejv nq 

K) m¤¢vebv L) †f`v¼

M) mn m¤úK© N) cwiwgZ e¨eavb

2| mn m¤ú‡K©i gvÎvi cwigvc‡K ejv nq

K) we¯Ívi cwigvc L) ms‡kølv¼

M) we‡f`v¼ N) KvU©wmg

3| PjK `ywU ¯^vaxb n‡j ms‡kølv‡¼i gvb n‡e 

K

) r ≥1 L) r = o

M) r Ñ 1 N) r ≠
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k~b¨¯’vb c~ib :

4| ms‡kølv¼ GKwU ----- gy³ msL¨v

5| ms‡kølv¼ -------- I -------- n‡Z ¯^vaxb

6| ms‡kølv¼ cÖwZmg A_©veŸ ----------|

7| PjK ¯^vaxb n‡j r = ----------|

mZ¨/wg_¨v wbY©q Kiæb :

8| r = + 1 n‡j, PjK Ø‡qi ga¨ abvZ¥K m¤úK© we`¨gvb 

9| r = Ñ 1 n‡j, PjK Ø‡qi ga¨ †Kvb m¤úK© †bB|

10| r Gi gvb hLb p. E (r) ‡_‡K †QvU nq, ZLb ms‡kølv¼ †gv‡UB h_v_© bq| 

11| ms‡kølv‡¼i gvÎv ej‡Z `ywU Pj‡Ki ga¨Kvi m¤ú‡K©i cwigvb‡K eySvq|

kã wgjv‡bv t

12. ci¯úi m¤úK© hy³ `y'wU Pj‡Ki cwieZ©‡bi 

cÖK…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 wbwðZ fv‡e h_v_©| 

15. `„'wU ¯^vaxb Pj‡Ki ms‡kølv¼ N. m¤ú‡K©i gvÎv‡K ms‡kølv¼ e‡j

16. hw` r > 6 P.E (r) nq O. r = Error!
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cvV-8.3 wbf©iY (Regression)

f‚wgKv

ms‡kølv†¼i †ÿ‡Î Avgiv Ða~ gvÎ `y'wU Pj‡Ki m¤ú‡K©i gvÎv wbY©q Ki‡Z cvwi| wKšÍz Bnvi gva¨‡g Pj‡Ki 

g‡a¨ GKwUi MwZkxjZv Av‡iKwUi Dci wKfv‡e cÖfve we¯Ívi K‡i Zv Rvbv hvq bv| GKwU Pj‡Ki 

MwZkxjZvi Dci Aci Pj‡Ki †h cwieZ©b nq Zvnv cwigvc Kivi D‡Ïk¨ wbf©iY Gi mvnvh¨ †bIqv nq|

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

 wK fv‡e wbf©iv¼ wbY©q Kiv hvq


ms‡kølv‡¼ mv‡_ wbf©iv‡¼i cv_©K¨ |

wbf©iY 

wbf©iY: wbf©iY cÖwµqvwU  me© cÖ_g cÖL¨vZ Rxe ZË¡we` m¨vi †dwÝm †MjUb (1822-1911) cÖ`vb K‡ib| 

wbf©iY we‡køl‡Y GKwU Pj‡Ki cwi‡cÖwÿ‡Z Aci Pj‡Ki †h Mo cwieZ©b  cwijwÿZ nq Zvnv we‡kølY 

Kiv nq| wbf©i‡Yi kã MZ A_© n‡”Q ÔÔMo gv‡bi w`‡K Avmv'' A_©veŸ wbf©iY, m¤úK© hy³ `y'wU 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, `y'wU Pj‡Ki g‡a¨ m¤úK© _vK‡j PjK `y'wUi wewfbœ gvb 

†jL KvM‡R ¯’vcb Ki‡j we›`y¸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 `yBwU PjK nq| Zvn‡j `y'wU wbf©iY 

†iLv cvIqv hv‡e-
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1| GKwU †iLv x Pj‡Ki gvb¸wji wecix‡Z y Gi Pj‡Ki h_v_© Mo gvb¸wj cÖ`k©b K‡i|

2| Ab¨wU †iLv y Pj‡Ki gvb¸wji wecix‡Z x Gi Pj‡Ki h_v_© Mo gvb¸wj cÖ`k©b K‡i|

1gwU‡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:

1| y = a
1

 + b
1

x ; y Gi Dci x Gi wbf©iY †iLv 

2| x =  a
2

 + b
2

y ; x Gi Dci y  Gi wbf©iY †iLv

Dc‡iv³ mgxKiY `y'wU‡Z a
1, 

b
1, 

Ges

 

a
2,

 b
2

 †K ejv nq aªæeK| GLv‡b b
1;

 b
2

 ‡K wbf©iv¼ ejv nq| 

wbf©iY †iLvi wbY©q c×wZ:

wbf©iY †iLvi Mo gvb n‡Z Ab¨vb¨ mgxKi‡Y e¨envi K‡i wbf©iY †iLv cÖ¯ÍzZ Kiv hvq| Giƒc GKwU wbf©i 

†iLv cÖKvk Kiv nj :

yi = a + bxi+ ei ; i = 1,2 ......... n 

GLv‡b ei; i = 1, 2 ....... n n‡”Q weP~¨wZ mg~n hviv ¯^vaxbfv‡e Mo gvb = 0 I †f`v¼ = mn cwiwgZ 

web¨v‡mi web¨v¯Í| E(x/y)  †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 MwbZwe` GbwWªb †jMbwWª me©cÖ_g b~¨bZg eM© cÖwµqv 

e¨envi K‡ib| b~¨bZg eM© cÖwµqvi g~j welq nj,ÔÔ Aw¼Z wbf©iY †iLv n‡Z cÖwZwU we›`yi wePy¨wZi e‡M©i 

†hvMdj n‡e b~¨bZg''

wbf©iY †iLv wbY©‡qi Rb¨ a I b aªæeK cÖv°jb Ki‡Z nq b~¨bZg wePy¨wZ e‡M©i gva¨‡g|

wbf©iY †iLv wbY©‡qi †ÿ‡Î wb¤œ wjwLZ Abygvb¸‡jv aiv nq

 x Gi gvb mg~n wbw`©ó n‡Z n‡e

 y  Gi Dci x Gi wbf©ib ˆiwLK n‡e

 x Gi cÖ‡Z¨KwU gv‡bi Rb¨ y Gi kZ©vaxb web¨vm cwiwgZ n‡e 

 wePy¨wZ mg~n ¯^vaxbfv‡e cwiwgZ web¨¯Í _vK‡e Ges G‡`i Mo gvb Ò0Ó Ges †f`v¼2
 n‡e

Avgiv c~‡e©B wbf©ib mgxKiY †c‡qwQ-

yi = a + bx
i
+ ei ; i = 1,2 ..........n

=>ei = yi-a-bxi
ev, ei2 = (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 (Differenciation)  K‡i 

A_©veŸ 

a
ei


 2

  = o   



GBP Gm wm

ms‡køl I wbf©iY c„ôv  176

Ges 
a

ei


 2

 = o

GLv‡b

 

Sei2
a = 0 =2(yi-a-bxi) = o

or, (yi-a-bxi) = o
or, yi-a-b xi= o

or, yi= a+bxi .......(i)

Ges 

Sei2
b

= o = 2 ((yi-a-bxi)(xi) = o 

or, xiyi-axi-bxi2 = o 

or, xiyi= axi+bxi2............(ii)

mgxKiY (i) I (ii) †K cwiwgZ mgxKiY e‡j| mgxKiY (i) †K n Øviv fvM K‡i cvB-

 
_
y= a +b 

_
x.............(iii)

Ges (ii) ‡K n Øviv fvM Ki‡j cvB-

Sxiyin
= a

_
x+ 

bSxi2
n ...........(iv)

mgxKiY (iii) ‡K 

_
xØviv ¸b K‡i (iv) n‡Z we‡qvM Ki‡j cvB-

Sxiyi
n – x y  = 

bSxi2
n -b 2x

r, b[
Sxi2

n - x 2 ]= 
Sxiyi

n - x y 
or b = Error!

= Error!

b = Error!

 b = Error!

†hLv‡b SS(x) = 

Sxiyi
n - 

_
x
_
y

Sp(x) = 

Sxi
2

n - 
_
x
2

mgxKiY (ii) G 

ˆ b  Gi gvb ewm‡q ˆ a Gi gvb wbY©q Kiv hvq: 

ˆ b A_© cÖvKK&wjZ b

AZGe, me©©‡kl cÖvKKwjZ ˆiwLK wbf©iY †iLvwU‡K †`Lv hvq: Ges 

ˆ a  A_© cÖvKK&wjZ a

yi = ˆ a  + ˆ b xi
A_©vr  yi = (cÖvKKwjZ a) +(cÖvKKwjZ b)xi

D`vniY t

10wU cwiev‡i †gvU Li‡Pi Dci mvßvwnK Lv`¨`ª‡e¨i Li‡Pi GKwU wbf©iY †iLv wbY©q Kiæb|



cwimsL¨vb

Aa¨vq AvU c„ôv  177

mvßvwnK †gvU LiP x 400 315 275 350 290 225 215 225 275 290

mvßvwnK Lv`¨ `ª‡e¨i LiP y 170 160 150 140 125 110 120 140 180 190

mgvavb : y Gi Dci x Gi wbf©iY †i_vi mgxKiY 

 y = a + b xi ; i = 1, 2 .................10

†h‡nZz gvb¸wj Lye eo ZvB Avgiv mswÿß c×wZ e¨envi Ki‡ev| b~¨bZg eM© cÖwµqvq a I b wbY©q mvibx

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

dxdy dx2

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 = Error!

Error!= 

4025 - 605
31900 - 1210

= 

3420
30690

= .11

 bxy =.11

Ges x = Ax + dx /10

= 275+

110
10

= 286

Ges y = Ay + dy /10 = 140 + 

55
10

= 145.5

GLb a = y  - b x 
= 145.-(0.11) ×286

= 145.5 - 31.46 = 114.04

 wb‡Y©q wbf©iY †iLvwU-
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yi = 114.04 + 0.11 xi

wb‡R Kiæb : wb‡¤œ wjwLZ Z_¨ n‡Z x Gi Dci y Gi wbf©iY †iLv A¼b Kiæb

x
20 25 28 32 36

y
48 60 68 70 75

mvims‡ÿc :

wbf©ib n‡”Q GKwU ¯^vaxb Pj‡Ki Dci Avi GKwU wbf©ikxj Pj‡Ki wbf©iY| wePy¨wZ mg~‡ni e‡M©i mgwó 

b~b¨Zg K‡i †h c×wZ gva¨‡g wbf©iv‡¼i gvb †ei Kiv nq Zv‡K b~b¨Zg eM© c×wZ e‡j wbf©iv¼‡K mvavib 
bxy Øviv cÖKvk Kiv nq| 

bxy = 

Sxiyi
n -   

_
x   

_
y

Sxi2
n -  

_
x 2

= 
(x i  x )(yi  y )

(x i  x )2

cv‡VvËi g~j¨vqb-8.3

‰be©¨w³K cÖkœ :

mwVK DË‡ii cv‡k¦© wUK ( wPý w`b|

1| wbf©iv¼ wbY©q Ki‡Z †Kvb c×wZ mvnv‡h¨ †bIqv nq 

K) we‡qvRb c×wZ L) b~b¨Zg eM© c×wZ

M) †hvRb c×wZ N) †hvRb we‡qvRb c×wZ
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2| wbfiv‡¼i gvb cwieZ©b wbf©i K‡i †KvbwU Dci 

K) gy‡ji Dci L) gvcbxi Dci

M) gyj I gvcbxi Dci M) AšÍKi‡bi Dci

3| wbf©iv‡¼i gv‡bi †ÿ‡Î †KvbwU mZ¨ bq 

K) gvb k~b¨ L) gvb †hvM †evaK

M) we‡qvM †evaK N) me©`v KvíwbK 

mZ¨/wg_¨v

4| wbf©iv‡¼i gvb-‡_‡K +ch©šÍ n‡Z cv‡i 

5| wbf©i‡bi †ÿ‡Îi Ðay gvÎ wbf©ikxj PjK ˆ`e PjK 

6| wbf©iv‡¼i gvb gvcbxi Dci wb©fikxj 

7| wbf©iv‡¼i gvb gy‡ji Dci ¯^vaxb 

8| wbf©i‡bi †ÿ‡Î ¯^vaxb Pj ˆ`e PjK| 

k~b¨¯’vb c~iY

9| wbf©ib nj ¯^vaxb Pj‡K wewfbœ gv‡bi Rb¨ wbf©ikxj Pj‡Ki ------ gvb †ei Kiv| 

10| wbf©iv‡¼i gvb -------, ------- A_ev -------- n‡Z cv‡i|

11| rxy = 

bxy

evK¨ wgjv‡bv t

12| Aw¼Z wbf©ib †iLv n‡Z cÖwZwU we›`yi wePy¨wZ 

e‡Y©i

K) Mo gv‡bi w`‡K Avmv

13| wbf©i‡bi kã MZ A_© nj L) GKwU Pj‡Ki h_v_© Mo gvb cÖKvk Kiv|

14| wbf©ib †iLv GKwU Pj‡Ki Mo gv‡bi 

wecix‡Z Ab¨

M) †hvMdj n‡e b~b¨Zg| 

cvV : 8.4

ms‡køl I wbf©i‡bi cv_©K¨

(Difference between Correlation and Regression)

f‚wgKv t

ms‡køl I wbf©i‡bi msÁv m¤ú‡K© c~e© cv‡V †R‡bwQ| cwimsL¨vwbK we‡køl‡Y Dnv‡`i g‡a¨Kvi cv_©K¨ Rvbv 

cÖ‡qvRb|
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D‡Ïk¨

G cv‡V Avcwb ej‡Z cvi‡eb-

 wbf©iY I ms‡køl Gi cv_©K¨ wK

 wbf©i‡Yi ag©vejx I Zvi cÖgvb

 wbf©i‡bi mwnZ ms‡kø‡li m¤úK©

ms‡kølb 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‡¤œ ms‡køl I wbf©i‡Yi g‡a¨ cv_©‡K¨i Zzjbvg~jK Av‡jvPbv wb¤œiƒ‡c †`Iqv nj :

                     ms‡køl                      wbf©iY

1| ms‡køl Gi gva¨‡g `y'ev Z‡ZvwaK Pj‡Ki †Kvb 

m¤úK© Av‡Q wKbv Zv‡K eySvq

2| ms‡køl G PjK mg~‡ni m¤ú‡K©i KviY I cÖfve 

we‡kølY Kiv hvq bv 

3| ms‡køl 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 ga¨ Aew¯’Z|

6| ms‡køl Gi †ÿ‡Î cÖ‡Z¨KwU PjKB ˆ`e we‡ePbv 

Kiv nq|

1| `yB 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| wbf©i‡Yi †ÿ‡Î wbf©ivsK bxy ≠ byx
5| wbf©iv‡¼i gvb -  ‡_‡K +  Gi g‡a¨ mxgve×

6| wbf©i‡bi †ÿ‡Î Ðay gvÎ wbf©ikxj PjK ˆ`e PjK 

wnmv‡e we‡ewPZ

wbf©iv‡¼i ˆewkó¨ ag©

wbf©iv‡¼i ˆewkó¨ ag© wb‡¤œ †`Iqv nj 

1.| wbf©ivsK g~jew›`y cwieZ©‡bi Dci ¯^vaxb I gvcbxi Dci wbf©ikxj|

2|  rxy = bxy  byx

3| `y'wU wbf©iv‡¼i Mo ms‡kølv‡¼i †P‡q eo 

ag©mg~‡ni cÖgvb :

1| ÔÔwbf©iv¼ gyjwe›`y cwieZ©‡bi Dci ¯^vaxb wKšÍz gvcbxi Dci wbf©ikxj''

cÖgvb : g‡b Kwi  xi; i = 1,2..............n Pj‡Ki a gyjwe›`y I h gvcbx 

AZÎe, bZzb PjK,

ui = 
xi - a

h ; i = 1,2..........n
fixi = a + hui =>  

_
x= a + hu 

xi - x  = (a + hui - a - h 
_
u) = h(ui- 

_
u)
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Abyiƒcfv‡e vi = 
yi - b

k ;  yi ; i = 1,2....... n Pj‡Ki gyjwe›`y b Ges k gvcwb 

fiyi =b + kvi fi b + k 
_
v= y 

yi -  
_
y= (b + kvi-b-kv ) = k(vi- 

_
v) 

Avgiv Rvwb, wbf©iv¼

bxy = Error!
= Error!

= Error!

= Error!

= 

k
hbuv

 bxy =  
k
hbuv A_©veŸ wbf©iv¼ gyjwe›`yi Dci ¯^axb wKšÍz gvcbxi Dci wbf©ikxj|

2| ms‡kølv¼ wbf©iv¼ Ø‡qi R¨vwgwZK M‡oi mgvb|

cÖgvb : g‡b Kwi (xi; yi) ; i = 1,2 .........,x I y Gi †Rvov gvb AZGe

ms‡kølv¼, xy = Error!Ges

wbf©iv¼,  bxy = Error!

 byx = Error!

GLb, bxy .byx = Error!

      = xy Error! xy Error!

xy2 = bxy × byx 

fixy = bxy ×  byx

AZÎe, ms‡kølv¼, wbf©iv¼ Ø‡qi R¨vwgwZK M‡oi mgvb|

3| `y'wU wbf©iv‡¼i MvwbwZK Mo ms‡kølv‡¼i †P‡q eo Ges Dëb Mo ms‡kølv‡¼ †_‡K †QvU

cÖgvb: g‡b Kwi-

x
i
; y

i
= 12............n, x I y Gi n ‡Rvov gvb 

AZÎe, ms‡kølv¼ 

rxy = Error!

wbf©iv¼, bxy = Error!Ges

byx = Error!

Avgiv Rvwb

MvwbwZK Mo ≥R¨vwgwZK Mo

GLb (bxy+byx)
1
2≥ bxybyx



GBP Gm wm

ms‡køl I wbf©iY c„ôv  182

or, Error!≥ rxy 
AZÎe Avgiv ej‡Z cvwi wbf©iv‡¼i R¨vwgwZK Mo ms‡kølv‡¼i †P‡q eo Avevi

Avgiv Rvwb, Dëb Mo R¨vwgwZK Mo

2 [
1

bxy + 1
byx] bxy × byx

or, 2 [
1

bxy + 1
byx] rxy

A_©veŸ wbf©iv¼ Ø‡qi Dëb Mo ms‡kølv‡¼i †P‡q †QvU|  

4| wbf©iv‡¼i mvnv‡h¨ ms‡kølv¼ wbY©q: 

Avgiv Rvwb wbf©iv¼ Ø‡qi R¨vwgwZK Mo nj ms‡kølv¼ A_©veŸ 

ms‡kølv¼ 

rxy = bxy × byx

D`vniY : wb¤œwjwLZ Z_¨ n‡Z wbf©iv¼ I ms‡kølv¼ wbY©q Kiæb

x: GKwU †jv‡Ki D”PZv 55 55 59 62 63 66 70 71

y: ‡jvK IRb cvDÛ 82 90 95 106 110 132 140 135

mgvavb: wbf©iv¼ I ms‡kølv¼ wbY©‡qi Rb¨ wb‡¤œi mvibx cÖ¯ÍzZ Ki‡Z n‡e

x y x-62=dx y-110=dy dxdy dx2 dy2

52

55

59

62

63

66

70

71

82

90

95

106

110

132

140

135

-10

-7

-3

0

1

4

8

9

-28

-20

-15

-4

0

22

30

25

280

140

45

0

0

88

240

225

100

49

9

0

1

16

64

81

748

400

225

16

0

448

900

625

‡gvU 2 10 1018 320 3434

x Gi Dci y Gi wbf©iv¼

byx = 
)(
)(

xss
xysp

= Error!

= Error!= 

1015.5
319.5

= 3.18

Avevi y Gi Dci x Gi wbf©iv¼,

bxy = Error!= Error!
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= Error!

ms‡kølv¼

rxy = 

bxy × byx

= 

3.18 × .3
= 

.954
= .98

wb‡R Kiæb : wb‡¤œi Z_¨ n‡Z ms‡kølv¼ wbY©q Kiæb

bxy = .359 byx = .03  GLb r
xy

= KZ ?

ms‡kølv‡¼i gva¨‡g wbf©iv‡¼i w`K wbY©q : 

ms‡kølv‡¼i wewfbœ gvb wbfiY †iLvi w`K wb‡`©k K‡i t

1| hw`   r
xy

= 1 nq Z‡e wbf©iY †iLv `yBwU GKB †iLvq wg‡j hvq 

 wP‡Î †`Lyb

wPÎ : wbf©ib †iLv

2| hw` r 1 nq ZLb wbf©iY †iLv `y'wU GK‡Î wg‡j hvq †m‡ÿ‡Î wbf©iY †iLvi MwZ evg w`K †_‡K 

Dci †_‡K wb‡Pi w`‡K hvq| wP‡G †`Lyb t
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wPÎ : wbf©ib †iLv

3| hw` rnq ZLb wbf©ib †iLv `yBwU mg‡Kvb †Q` K‡i| wP‡Î †`Lyb

wPÎ : wbf©ib †iLv

4| rGi gvb 0 I 1 Gi g‡a¨ n‡j wbf©iY †iLv `yBwU KLbI GKwÎZ n‡e bv Ges A‡ÿi mwnZ wewfbœ 

†KvY m„wó Ki‡e| rGi gvb hZ evwo‡e †iLv `yBwU I ZZ wbKUeZ©x n‡e| wP‡Î †`Lyb

wPÎ : wbf©ib †iLv

5| r Gi gvb hw` 0 I -1 Gi g‡a¨ nq ZLb I wbf©iY †iLv `yBwU Avjv`v Ae¯’vb Ki‡e| r Gi gvb hZ 

Kwg‡e ZZB †iLv `yBwU wbKU eZ©x n‡Z _vK‡e| wP‡Î †`Lyb|

wPÎ : wbf©ib †iLv

mvims‡ÿc
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wbf©iY ej‡Z GKwU Pj‡Ki cwi‡cÖwÿ‡Z Aci wbf©iY Pj‡Ki †h Mo cwieZ©b cwijwÿZ nq Zv‡K eySvq| 

wbf©iY †iLv wbY©q Ki‡Z b~Y¨Zg wePy¨wZ c×wZi mvnv‡h¨ †bIqv nq| wbf©iY mgxKi‡b `ywU civgvb Av‡Q| 

Zb¥a¨ bxy I byx ‡K wbf©iv¼ e‡j| wbf©iY `ywUi R¨vwgwZK Mo ms‡kølv¼ Gi mgvb|

cv‡VvËi g~j¨vqb: 8.4

‰be©¨w³K cÖkœ :

mwVK DË‡ii cv‡k¦© wUK () wPý w`b|

1| wbf©i‡bi †h PjK cÖfvweZ nq Zv‡K ejv nq 

K) ¯^vaxb PjK L) Aaxb PjK

M) ‰`e PjK N) wbf©ikxj PjK

2| ¯^vaxb I wbf©ikxj Pj‡Ki avibv †`q bv †Kvb †ÿ‡Î

K) wbf©i‡bi L) ms‡køl‡b

M) Mo wbY©‡q N) †f`v¼ we‡køl‡Y

3| ms‡køl Gi †ÿ‡Î ms‡kølv‡¼i gvb

K) rxy ≠ ryx L) rxy = ryx
M) rxy < ryx N) rxy > ryx

mZ¨/wg_¨v

4| wbf©iv‡¼i gvb - ‡_‡K + Gi g‡a¨ mxgve× 

5| ÓrÓ Gi gvb Ñ 2 †_‡K + 2 Gi g‡a¨ mxgve×

6| wbf©iv‡¼i gvb me©`vB abvZ¥K|

7| ms‡kølv¼ wbfiv¼ Ø‡qi R¨vwgwZK M‡oi mgvb

8| wbf©iv‡¼i Dëb Mo ms‡kølv‡¼i †P‡q †QvU

k~b¨¯’vb c~iY :

9| wbf©iv‡¼i ------ ms‡kølv‡¼i †P‡q ---------|

10| bxy = --------------|

11| ms‡køl‡bi †ÿ‡Î cÖ‡Z¨KwU PjKB ----- ------- Kiv nq| 

evK¨ wgjv‡bv :

12| hw` rxy = 1 nq Z‡e wbf©ib †iLv `y'wU K) KLbI GKwÎZ n‡e bv 

13| r Gi gvb 0 I 1 Gi g‡a¨ n‡j wbf©ib †iLv L) wbf©iv¼
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14| Error! M) GKB †iLvi wg‡j hvq

15| Dëb Mo   N) R¨vwgwZK Mo

P~ovšÍ g~j¨vqb-8

iPbvg~jK cÖkø t 

1| ms‡kø‡li msÁv wjLyb? wcqvim‡bi ms‡kølv¼ r Gi  digyjv wjLyb| 

2| ms‡kølv‡¼ msÁv wjLyb? ms‡kølv‡¼i ag©¸wj wjLyb|

3| ms‡kølK KZ cÖKvi wjLyb? we‡ÿc wP‡Îi mvnv‡h¨ wK fv‡e ms‡kø‡li e¨vL¨v Kiv hvq wjLyb|

4| ms‡kø‡li m~ÎwU wjLyb? cÖgvY Kiæb  Gi gvb me©`v - 1 I + 1 Gi g‡a¨ Ae¯’vb K‡i|

5| k~b¨ ms‡kø‡li msÁv wjLyb? cÖgvb Kiæb `yBwU ¯^vaxb Pj‡Ki †ÿ‡Î ms‡kølv¼       r 0
6| wb¤œwjwLZ gvb¸wji A_© e¨vL¨v Kiæb

1. r0 2  r ≥1 3. r +1

7| m¤¢ve¨ wePy¨wZi msÁv wjLyb? m¤¢ve¨ wePy¨wZi mvnv‡h¨ ms‡kølv‡¼i e¨vL¨v wKfv‡e †`Iqv hvq wjLyb|

8| wbf©iY †iLvi msÁv wjLyb? byb¨Zg c×wZi aviYv wjLyb?

9| wbf©ib †iLvi cwigvb wKfv‡e wbb©q Kiv hvq wjLyb? cÖvKKwjZ †iLv wbY©q Kiæb

10| wbf©iv‡¼i msÁv wjLyb? wbf©iv‡¼i mv‡_ ms‡køl‡bi cv_©K¨ wbY©q Kiæb|

11| cÖgvY Kiæb ms‡kølv¼ wbf©iv¼ Ø‡qi R¨vwgwZK M‡oi mgvb| 

DËigvjv

cv‡VvËi g~j¨vqb 8.1:

1| M 2| K 3| K 4| mZ¨ 5| wg_¨v

6| mZ¨ 7| mZ¨ 8| FbvZ¥K, FbvZ¥K 9| ms‡køl¼

10| abvZ¥K 11| Av‡Q 12| L 13| K

cv‡VvËi g~j¨vqb 8.2:

1| M 2| L 3| L 4| GKK

5| gyj we›`y, gvcbx 6| rxy =  ryx 7| r=0 8| mZ¨

9| wg_¨v 10| mZ¨ 11| mZ¨ 12| 0 13| O

14| K 15| L 16| M

cv‡VvËi g~j¨vqb 8.3:

1| L 2| L 3| N 4| mZ¨ 5| mZ¨

6| mZ¨ 7| mZ¨ 8| wg_¨v 9| Mo

10| FbvZ¥K, abvZ¥K A_ev k~b¨ 11| byx 12| M 13| K

14| L

cv‡VvËi g~j¨vqb 8.4:

1| N 2| L 3| L 4| mZ¨ 5| wg_¨v
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6| wg_¨v 7| mZ¨ 8| mZ¨ 9| Mo, eo/Dëb Mo, †QvU

10| 

bxy × byx
11| ‰`e we‡ePbv12| M

13| K 14| L 15| N|


