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 • MktË¼oøkútÚk

8.0 WÆuþ :

[r÷ík MkhuhkþLke heíkLkku WÃkÞkuøk fhe ð÷ý þkuÄðwt. LÞqLkík{ ðøkkouLke heíkLkku WÃkÞkuøk fhe ð÷ý þkuÄðwt,

{kiMk{e ðÄ½xLke økýíkhe fhðe. {kiMk{e Mkq[fyktfLke økýíkhe fhðe.

8.1 «MíkkðLkk :

yøkkWLkk yuf{{kt ykÃkýu Mkk{krÞf ©uýe fkuLku fnuðkÞ, íkuLkku yÚko yLku ÔÞkÏÞkykuLkku yÇÞkMk fÞkou. íku{s

íkuLkwt Ãk]Úk¬hý fhe íkuLkk rðrðÄ ½xfkuLkku Ãký yÇÞkMk fÞkou yLku ykÃku÷e Mkk{krÞf ©uýeLkwt yk÷u¾{kt YÃkktíkh fhe

íkuLkwt ð÷ý fuðe heíku {u¤ððk{kt ykðu Au íku òuÞwt. nðu yk «fhý{kt ð÷ý þkuÄðkLke yLÞ heíkku suðe fu [r÷ík

MkhuhkþLke heík, LÞqLkík{ ðøkkouLke heík, {kiMk{e ðÄ½xLke økýíkhe yLku {kiMk{e Mkq[fyktfLke økýíkhe fuðe heíku ÚkkÞ

íku ytøkuLkku yÇÞkMk fheþwt.

8.2 [r÷ík MkhuhkþLke heík (Method of Moving Average) :

[r÷ík MkhuhkþLke heíkLku ‘yufku¥kh MkhuhkþLke heík’ yÚkðk ‘ÃkhtÃkrhík MkhuhkþLke heík’ íkhefu Ãký

yku¤¾ðk{kt ykðu Au. yk heík {wÏÞ çku Äkhýkyku Ãkh ykÄkrhík Au.

yuf{

8
Mkk{krÞf ©uýeLkwt Ãk]Úk¬hý-2
[ Analysis of Time Series-2 ]
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8.3 [r÷ík MkhuhkþLke heíkLke Äkhýk :
(1) [r÷ík MkhuhkþLkku økk¤ku ykðíkoLk [¢ MkkÚku MkwMktøkík hnu Au.
(2) ykÃku÷ Mkk{krÞf ©uýe Mkwhu¾ ð÷ý Ähkðíke nkuÞ Au.
yk heík MkhuhkþLkk rMkØktík WÃkh ykÄkrhík Au. [r÷ík Mkhuhkþ yu Mk{ktíkh {æÞfLkwt s yuf MðYÃk Au.

MkkËe MkhkMkhe (Mkhuhkþ fu {æÞf)Lku [÷Lke ®f{íkku{ktÚke {kuxk¼køkLke yrLkÞr{íkíkk Ëqh fhe yu Mk{Äkhý ®f{ík
ykÃku Au. yux÷u fu yk heík yu Mkk{krÞf ©uýe{ktLkk «kÃíkktfku{ktÚke ðÄ½xku Ëqh fhðk {kxuLke yuf Mkh¤ ÃkØrík Au.

Mkk{kLÞ heíku Mkk{krÞf ©uýe{kt Ëh 3, 4, 5 fu 7 ð»kuo [r¢Þ ðÄ½x Úkíke nkuÞ Au. yuðwt Äkhðk{kt ykðu
íkku ykÃku÷e Mkk{krÞf ©uýeLkk «kÃíkktfkuLke {ËËÚke 3 ð»kuo, 4 ð»kuo, 5 ð»ko fu 7 ð»kkouLke [r÷ík Mkhuhkþ fu ð÷ý
þkuÄðk{kt ykðu Au.
• [r÷ík MkhuhkþLke økýíkhe :

[r÷ík MkhuhkþLke økýíkhe ð¾íku çku «fkhLkk [r¢Þ økk¤k æÞkLk{kt ÷uðk{kt ykðu Au. (1) yufe
[r¢Þøkk¤k (3, 5 fu 7 ðŠ»kÞ)Lke [r÷ík Mkhuhkþ (2) çkufe [r¢Þ økk¤k ([kh ð»ko)Lke [r÷ík Mkhuhkþ.
(1) yufe [r¢Þ økk¤kLke [r÷ík Mkhuhkþ :

yufe [r¢Þ Mk{Þøkk¤ku yux÷u 3 ð»ko, 5 ð»ko fu 7 ð»koLkku Mk{Þøkk¤ku yLku yk Mk{Þøkk¤kLku æÞkLk{kt ÷ELku
[r÷ík Mkhuhkþ fu ð÷ý Lke[u {wsçk þkuÄkÞ.
• ºký ðŠ»kÞ [r÷ík MkhuhkþLke økýíkhe :

ºký ð»koLke [r÷ík Mkhuhkþ þkuÄðk «Úk{ ºký yð÷kufLkkuLkku Mkhðk¤ku fhku íkuLku çkeò ð»koLke Mkk{u
({æÞ{kt) {wfku íÞkhçkkË {¤u÷ Mkhðk¤kLku ºký ðzu ¼køke Mkhuhkþ {u¤ðe íkuLku íkuLke Mkk{uLkk ¾kLkk{kt {qfku
íÞkhçkkË «Úk{ yð÷kufLk Akuze íkuLke Mkk{u zuþ (–) ÷¾ku yLku çkeò, ºkeò yLku [kuÚkk yð÷kufLkkuLkku Mkhðk¤ku
fhe íkuLku ºkeò ð»koLke Mkk{u {qfku, íkuLke Mkhuhkþ þkuÄku íÞkh çkkË çkesw yð÷kufLk Akuze ºkeò, [kuÚkk yLku Ãkkt[{k
yð÷kufLkkuLkku Mkhðk¤ku fhe íkuLke Mkk{u {qfe íkuLke Mkhuhkþ þkuÄku. yk{ Ëhuf ð¾íku WÃkhLkk yuf yuf yð÷kufLk
Akuzíkkt sELku Lke[uLkk yuf yuf yð÷kufLkku W{uhíkkt òð yLku íkuLkku Mkhðk¤ku yLku Mkhuhkþ {æÞLkk ð»koLke Mkk{u
{qfíkk òð yk heíku su Mkhuhkþ {¤þu íkuLku ð÷ý fu [r÷ík Mkhuhkþ íkhefu yku¤¾ðk{kt ykðþu. ºký ðŠ»kÞ
[r÷ík MkhuhkþLke yuf {ÞkoËk yu Au fu «Úk{ ð»ko yLku AuÕ÷k ð»koLke [r÷ík Mkhuhkþ (ð÷ý)Lke ®f{íkku {u¤ðe
þfkíke LkÚke.

Ëk.ík. Lke[u ykÃku÷ Mkk{krÞf ©uýeLkwt ºký ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄku.
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ynª yÕÃkfk÷eLk ðÄ½xku Lke[uLkk MkqºkLkku WÃkÞkuøk fhe þkuÄðk{kt ykðu Au.
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yÕÃkfk÷eLk ðÄ½x = {q¤ {krníke (y
i
) – ð÷ý (T

i
)

• Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke økýíkhe :

WÃkh ËþkoÔÞk «{kýu ºký ð»koLku çkË÷u Ãkkt[ ð»koLkk yð÷kufLkkuLkku Mkhðk¤ku ÷E íkuLkku {æÞf þkuÄe íkuLku Ãkkt[

ðzu ¼køke {æÞLkk ð»koLke Mkk{u {qfe «r¢ÞkLkwt ÃkwLkhkðíkoLk fhðkÚke Ãkt[ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄe

þfkÞ Au. íku{s íkuLke {ËËÚke yÕÃkfk÷eLk ðÄ½xku Ãký {u¤ððk{kt ykðíke nkuÞ Au. Ãkhtíkw Ãkkt[ ðŠ»kÞ [r÷ík

MkhuhkþLke {wÏÞ {ÞkoËk yu Au fu íku{kt «Úk{ çku ð»ko yLku AuÕ÷k çku ð»koLkk ð÷ýkuLke ®f{íkku {u¤ðe þfkíke LkÚke.

• Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke økýíkhe :

WÃkh ËþkoÔÞk «{kýu ºký fu Ãkkt[ ð»koLku çkË÷u Mkkík ð»koLkk yð÷kufLkkuLkku Mkhðk¤ku ÷E íkuLkku {æÞf þkuÄe

íkuLku Mkkík ðzu ¼køke {æÞLkk ðøkoLke Mkk{u {qfe «r¢ÞkLkwt ÃkwLkhkðíkoLk fhðkÚke Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke heíku

ð÷ý þkuÄe þfkÞ Au yLku íkuLke {ËËÚke yÕÃkfk÷eLk ðÄ½xku Ãký þkuÄðk{kt ykðu Au. Mkkík ðŠ»kÞ [r÷ík

MkhuhkþLke {wÏÞ {ÞkoËk yu Au fu íku{kt «Úk{ ºký ð»ko yLku AuÕ÷k ºký ð»koLkk ð÷ýkuLke ®f{íkku {u¤ðe þfkíke

LkÚke.

(2) çkufe [¢eÞ økk¤kLke [r÷ík Mkhuhkþ :

Mkk{kLÞ heíku [kh ðŠ»kÞ [r÷ík MkhuhkþLke çkufe [¢eÞ økk¤kLke [r÷ík Mkhuhkþ íkhefu yku¤¾ðk{kt

ykðu Au.

[kh ðŠ»kÞ [r÷ík Mkhuhkþ þkuÄðk «Úk{ [kh yð÷kufLkkuLkku Mkhðk¤ku fhe íkuLku {æÞ{k yux÷u fu çkeò yLku

ºkeò yð÷kufLkkuLke ðå[u {qfku íkuðe s heíku «Úk{ yð÷kufLk Akuze çkeò, ºkeò, [kuÚkk yLku Ãkkt[{k yð÷kufLkkuLkku

Mkhðk¤ku fhe íkuLku {æÞ{k yux÷u fu ºkeò yLku [kuÚkk yð÷kufLkkuLke ðå[u {qfku. yk{ WÃkh ËþkoÔÞk {wsçk WÃkhÚke

yuf ÃkAe yuf ðy÷kufLk Akuze Lke[uÚke yuf ÃkAe yuf yð÷kufLk W{uhíkk sE «r¢ÞkLkwt ÃkwLkhkðíkoLk fhku. Ãkhtíkw

ynª {¤íkk [r÷ík Mkhðk¤k y÷øk y÷øk ð»kkouLke Mkk{u ykðíkk LkÚke. íkuÚke íku{Lku y÷øk y÷øk ð»kkouLke Mkk{u

{wfðk {kxu [kh ðŠ»kÞ Mkhðk¤kLkku çku-çku ðŠ»kÞ Mkhðk¤k fhe íku ËhufLku ykX ðzu ¼køkðkÚke [r÷ík Mkhuhkþ fu

ð÷ý {u¤ðe þfkþu yLku yÕÃkfk÷eLk ðÄ½xku Ãký {u¤ðe þfkÞ Au.

Ëk.ík. Lke[u ykÃku÷e {krníke WÃkhÚke [kh ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄku.
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8.4 [r÷ík MkhuhkþLke heíkLkk ÷k¼k-÷k¼ :

• ÷k¼ku :

(1) yk heík{kt {æÞfLkk rMkØktíkLkku WÃkÞkuøk Úkíkku nkuðkÚke [÷Lke ®f{íkku{kt WËT¼ðíke {kuxk¼køkLke

yrLkrùíkíkkyku Ëqh fhe þfkÞ Au.

(2) yk heíku Mk{sðk{kt Mkh¤ Au yLku yLÞ heíkku suðe fu yk÷u¾Lke heík yLku LÞqLkík{ ðøkoLke heíkkuLke

Mkh¾k{ýe{kt økýíkhe{kt Mkh¤ Au.

(3) yk heík{kt y{wf yð÷kufLkku ÃkkA¤Úke W{uhðk{kt ykðu íkku Ãký VheÚke økýíkhe fhðe Ãkzíke LkÚke.

• {ÞkoËkyku :

(1) yk heík{kt þYLkk yLku AuÕ÷k fux÷ktf ð»kkouLkwt ð÷ý {u¤ðe þfkíkwt LkÚke.

(2) [r÷ík MkhuhkþLkku økk¤ku ÃkMktË fhðk{kt ¼q÷ ÚkkÞ íkku íkuLkwt ð÷ý yÞkuøÞ Xhu Au.

(3) òu ykÃku÷e Mkk{krÞf ©uýe hir¾f ð÷ý Lk Ähkðíke nkuÞ íkku {¤u÷wt ð÷ý ¼w÷ ¼hu÷wt Mkkrçkík ÚkkÞ Au.

8.5 WËknhýku :

WËknhý-1 :

Lke[u ykÃku÷ Mkk{krÞf ©uýe {kxu rºkðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½xku {u¤ðku.

WÃkhktík {q¤ ©uýe yLku ð÷ýLku yuf s yk÷u¾Ãkºk WÃkh Ëþkoðku.

ð»ko 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

ðu[ký 6 9 11 8 12 13 11 15 19 16 20 22 19 25 23

sðkçk :

ð»ko ðu[ký y ºký ðŠ»kÞ [r÷ík Mkhuhkþ yÕÃkfk÷eLk ðÄ½x

(fhkuz Y.{kt) [r÷ík Mkhðk¤ku (ð÷ý) T = y – T

2005 6 - - -

2006 9 26 8.67 0.33

2007 11 28 9.33 1.67

2008 8 31 10.33 -2.33

2009 12 33 11.00 1.00

2010 13 36 12.00 1.00

2011 11 39 13.00 -2.00

2012 15 45 15.00 0.00

2013 19 50 16.67 2.33

2014 16 55 18.33 -2.33

2015 20 58 19.33 0.67

2016 22 61 20.33 1.67

2017 19 66 22.00 -3.00

2018 25 67 22.33 2.67

2019 23 - - -

fhkuz
Y.{kt
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Mk{sqrík : (Ãkheûkk{kt Mk{sqíke ÷¾ðkLke sYh LkÚke.)

ºký ðŠ»kÞ [r÷ík Mkhðk¤ku :

«Úk{ ºký ð»ko 2005, 2006, 2007 Lkwt ðu[kýLkku Mkhðk¤ku fhe 2006 Lkk ð»koLke Mkk{u ÷¾ku. yux÷u fu

2005 Lke Mkk{u zuþ (–) {wfku. su{ fu 6 + 9 + 11 = 26 Lku 2006 Lke Mkk{u ÷¾kÞ. íÞkhçkkË 26 {ktÚke 6

çkkË fhku yLku 2008 (ðu[ký Y.) 8 Au su íku{kt W{uhku.

 26 – 6 + 8 = 28 Lku 2007 Lke Mkk{u ÷¾kÞ. nðu 28 {ktÚke 2006Lke Mkk{u ÷¾u÷ 9 çkkË fhku yLku

2009Lke Mkk{u ÷¾u÷ 12 W{uhku.

 28 – 9 + 12 = 31 Lku 2008Lke Mkk{u ÷¾ku. yk{ WÃkhLke hf{ çkkË fhe Lke[uLke hf{ W{uhíkkt

òð yLku {æÞLkk ð»koLke Mkk{u ÷¾íkk òð. yk{ «r¢ÞkLkwt ÃkwLkhkðíkoLk fhðkÚke rºkðŠ»kÞ [r÷ík Mkhðk¤ku þkuÄe

þfkþu.

yÚkðk

2005 6

2006 9 26

2007 11 Mkhðk¤ku yk heíku AuÕ÷u MkwÄe økýíkhe fhku.

(ynª «Úk{ yLku AuÕ÷k ¾kLkk{kt

2006 9 Mkhðk¤ku ykðþu Lknª)

2007 11 28

2008 8 Mkhðk¤ku

2007 11

2008 8 31

2009 12 Mkhðk¤ku

WÃkh ËþkoÔÞk {wsçk WÃkhLkwt ð»ko yLku ðu[kýLku Ëqh fhe íÞkh ÃkAeLkk ð»ko yLku ðu[kýLku æÞkLk{kt hk¾e

«r¢ÞkLkwt ÃkwLkhkðíkoLk fhku.

[r÷ík Mkhuhkþ (ð÷ý) T :

ºký ðŠ»kÞ [r÷ík Mkhðk¤kLke su hf{ {¤u Au íku ËhufLku ºký ðzu ¼køkðkÚke [r÷ík Mkhuhkþ fu ð÷ý (T)

{¤u Au. Ëk.ík. 26  3 = 8.67 ........ íkuðe s heíku yLÞ ðÄ½x

yÕÃkfk÷eLk ðÄ½xLke økýíkhe :

yÕÃkfk÷eLk ðÄ½x = y – T

= {q¤ {krníke – ð÷ý

{q¤ {krníke yux÷u Ëk¾÷k{kt ykÃku÷ WíÃkkËLk, ðu[ký ........ ðøkuhuLke hf{.

ð÷ý yux÷u [r÷ík MkhuhkþLke hf{

su{ fu, yÕÃkfk÷eLk ðÄ½x = 9 – 8.67 = 0.33 íkuðe s heíku çkkfeLke hf{ Ãký þkuÄkÞ.

LkkutÄ : ynª «Úk{ yLku AuÕ÷k ð»koLkwt ð÷ý yLku yÕÃkfk÷eLk ðÄ½x {¤þu Lknª.
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2005 20062007 20082009 20102011 2012 2013 2014 2015 2016 201720182019

2
4
6
8

10

12
14
16

18
20

22

24

26

Mfu÷ :
X - yûk

1 = 1 Mku.{e. ð»ko
Y - yûk 

ð÷ý
yLku

(fhkuz{kt )
ðu[ký

Y.

ð»ko 

1 = 2 Mku.{e. fhkuz Y.

– {q¤ {krníke

---  ð÷ý

WËknhý-2 :

Lke[u ykÃku÷e {krníke WÃkhÚke Ãkkt[ ðŠ»kÞ [r÷ík Mkhuhkþ ÷E ð÷ý yLku yÕÃkfk÷eLk ðÄ½xku þkuÄku.

ð»ko 2000 2001 2002 2003 2004 2005 2006 2007 2008

LkVku ÷k¾ Y.{kt 16 20 26 35 42 18 23 29 34

ð»ko 2009 2010 2011 2012 2013 2014 2015 2016 2017

2018 2019

LkVku ÷k¾ Y.{kt 44 20 27 31 38 46 17 26 36

40 48

sðkçk :

ð»ko LkVku Ãkkt[ ðŠ»kÞ [r÷ík Mkhuhkþ yÕÃkfk÷eLk ðÄ½x

(÷k¾ Y.{kt) [r÷ík Mkhðk¤ku (ð÷ý) T = y – T

2000 16 - - -
2001 20 - - -
2002 26 139 27.80 -1.80
2003 35 141 28.20 6.80
2004 42 144 28.80 13.20
2005 18 147 29.40 -11.40
2006 23 146 29.20 -6.20
2007 29 148 29.60 -0.60
2008 34 150 30.00 4.00
2009 44 154 30.80 13.20
2010 20 156 31.20 -11.20
2011 27 160 32.00 -5.00
2012 31 162 32.40 -1.40
2013 38 159 31.80 6.20
2014 46 158 31.60 14.40
2015 17 163 32.60 -15.60
2016 26 165 33.00 -7.00
2017 36 167 33.40 2.60
2018 40 - - -

2019 48 - - -



151

Mk{sqrík : (Ãkheûkk{kt ÷¾ðe sYhe LkÚke)

Ãkt[ðŠ»kÞ [r÷ík Mkhðk¤ku :

2000 16 -

2001 20 -

2002 26 139 yÚkðk 16 + 20 + 26 + 35 + 42 = 139

2003 35 Mkhðk¤ku

2004 42

2001 20 139 – 2000 Lkk ð»koLke hf{ + 2005 Lkk ð»koLke hf{

2002 26

2003 35 141 139 – 16 + 18 = 141

2004 42 Mkhðk¤ku

2005 18

2002 26

2003 35

2004 42 144 yÚkðk 141 – 20 + 23 = 144

2005 18 Mkhðk¤ku

2006 23

WÃkh {wsçk ÃkwLkhkðíkoLk fhíkk hnku.

LkkutÄ : ynª «Úk{ çku ð»ko yLku AuÕ÷k çku ð»koLkku [r÷ík Mkhðk¤ku, [r÷ík Mkhuhkþ (ð÷ý) yLku yÕÃkfk÷eLk
ðÄ½xku {¤þu Lknª íkuÚke íÞkt zuþ (–) fhku.
• [r÷ík Mkhuhkþ (ð÷ý) T :

[r÷ík Mkhðk¤kLke Ëhuf hf{Lku Ãkkt[ ðzu ¼køkíkk [r÷ík Mkhuhkþ {¤þu. Ëk.ík. 139  5 = 27.80 íkuðe
s heíku çkÄe hf{Lku Ãkkt[ ðzu ¼køkku.
• yÕÃkfk÷eLk ðÄ½x = {q¤ {krníke – ð÷ý

y – T

Ëk.ík. 26 – 27.80 = –1.80 íkuðe s heíku Ëhuf hf{ þkuÄku.
WËknhý-3 :
Lke[u ykÃku÷e {rníke WÃkhÚke ÞkuøÞ Mk{Þøkk¤ku ÷E [r÷ík Mkhuhkþ yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.
ð»ko 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

WíÃkkËLk
(÷k¾ Y.{kt) 19 23 29 38 39 21 45 32 37 25

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2016 2017 2018 2019

23 30 34 47 22 20 29 39 26 29

48 25 24 28


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sðkçk :

(LkkutÄ : yk «fhýLkk Ëk¾÷k{kt ykÃku÷ Mk{sqrík Ãkheûkk{kt ÷¾ðe sYhe LkÚke. Võík rðãkÚkeoLke Mk{sý

{kxu s Au.)

ßÞkhu Ëk¾÷k{kt ÞkuøÞ Mk{Þøkk¤ku yuðwt ÷¾u÷ nkuÞ íÞkhu ykÃku÷ Mkk{krÞf ©uýeLkwt yð÷kufLk fhku yLku

{q¤ {krníkeLke ðÄ½xku íkÃkkMkku. WÃkhkuõík Mkk{krÞf ©uýe íkÃkkMkíkk sýkÞ Au fu «Úk{ Mkkík ð»ko MkwÄe WíÃkkËLk

Mkíkík ðÄíkwt hnu Au. íÞkh ÃkAe ykX{k ð»kuo ½xe VheÚke çkeò Mkkík ð»ko ÃkAe ðÄíkwt hnu Au. yux÷u fu WíÃkkËLkLkk

yktfzk íkÃkkMkíkkt 2002 Lkk ð»ko{kt 45 ÷k¾ xLk Au. íÞkhçkkË 2009 Lkk ð»ko{kt 47 ÷k¾ xLk Au íÞkhçkkË 2016

Lkk ð»ko{kt 48 ÷k¾ xLk Au. íkuÚke yk ©uýe{kt Mkkík ð»koLkk økk¤kLkwt ykðíko[¢ {k÷w{ Ãkzu Au. íkuÚke ð÷ý þkuÄðk

Mkkík ðŠ»kÞ [r÷ík MkhuhkþLkku WÃkÞkuøk fheþwt yLku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄeþwt.

(LkkutÄ : yk heík 3, 5, 7 fu 4 ð»kuo ðÄ½x Úkíke nkuÞ yLku Ëk¾÷k{kt ÞkuøÞ Mk{Þøkk¤ku ÷¾u÷ nkuÞ íkku

íku {wsçkLkk ð»koLke [r÷ík Mkhuhkþ þkuÄðe.)

ð»ko WíÃkkËLk Mkkík ðŠ»kÞ [r÷ík Mkhuhkþ yÕÃkfk÷eLk ðÄ½x

(÷k¾ xLk{kt) [r÷ík Mkhðk¤ku (ð÷ý) T = y – T

1996 19 - - -

1997 23 - - -

1998 29 - - -

1999 38 214 30.57 7.43

2000 39 227 32.43 6.57

2001 21 241 34.43 -13.43

2002 45 237 33.86 11.14

2003 32 222 31.71 0.29

2004 37 213 30.43 6.57

2005 25 226 32.29 -7.29

2006 23 228 32.57 -9.57

2007 30 218 31.14 -1.14

2008 34 201 28.71 5.29

2009 47 205 29.29 17.71

2010 22 221 31.57 -9.57

2011 20 217 31.00 -11.00

2012 29 212 30.29 -1.29

2013 39 213 30.43 8.57

2014 26 216 30.86 -4.86

2015 29 220 31.43 -2.43

2016 48 219 31.29 16.71

2017 25 - - -

2018 24 - - -

2019 28 - - -

Mk{sqíke :

«Úk{ Mkkík ð»koLkku Mkhðk¤ku fhe [r÷ík Mkhðk¤ku Mkkík ðzu ¼køke Mkhuhkþ {u¤ðe yÕÃkfk÷eLk ðÄ½xku

þkuÄku. íÞkhçkkË WÃkhLke hf{ çkkË fhe (1996Lkwt WíÃkkËLk-19) Lke[u ð»koLke hf{ W{uhku (2003Lkwt WíÃkkËLk 32)

yk heíku «r¢ÞkLkwt ÃkwLkhkðíkoLk fhku.
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WËknhý-4 :

Lke[u ykÃku÷e {krníke WÃkhÚke [kh ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄku.

ð»ko 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

LkVku

(fhkuz Y.{kt) 10 13 15 30 16 17 15 32 23 20

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

24 36 23 29 27 38 24 29 22 36

sðkçk :
ð»ko LkVku Mkkík ðŠ»kÞ [kh ðŠ»kÞ Mkhðk¤kLkku [r÷ík Mkhuhkþ

fhkuz{kt [r÷ík Mkhðk¤ku çku ðŠ»kÞ Mkhðk¤ku (ð÷ý)  8

2000 10 - - -

2001 13 - - -

2002 15 68 142 17.75

2003 30 74 152 19.00

2004 16 78 156 19.50

2005 17 78 158 19.75

2006 15 80 167 20.88

2007 32 87 177 22.13

2008 23 90 189 23.63

2009 20 99 202 25.25

2010 24 103 206 25.75

2011 36 103 215 26.88

2012 23 112 227 28.38

2013 29 115 232 29.00

2014 27 117 235 29.38

2015 38 118 226 28.25

2016 24 108 211 26.38

2017 19 103 204 25.50

2018 22 101 - -

2019 36 - - -

Mk{sqrík :

[r÷ík Mkhðk¤ku çku ðŠ»kÞ Mkhðk¤ku ð÷ý

2000 10 {¤u÷ Ëhuf hf{Lku   8 fhku.

2001 13

2002 15 68

2003 30 (Mkhðk¤ku) {æÞ{kt {wfku
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142

2001 13 Ëh çku ð»koLkku Mkhðk¤ku WÃkhLkku

2002 15 74 Mkhðk¤ku çkkË fhe Lke[uLke

2003 30 (Mkhðk¤ku Lke[uLke Mkhðk¤ku W{uhíkk òW.

2004 16 {æÞ{kt {wfku)

” ”

” ”

yk heíku «r¢ÞkLkwt ÃkwLkhkðíkoLk fhku.

WËknhý-5 :

Lke[u ykÃku÷ {krníke ÃkhÚke yÕÃkfk÷eLk ðÄ½x {u¤ðku.

ð»ko 2013 2014 2015 2016 2017 2018

WíÃkkËLk 10 13 15 30 16 17

ð÷ý - - 17.75 19 - -

sðkçk :

ynª «Úk{ çku ð»ko yLku AuÕ÷k çku ð»ko 3 ð÷ý ykÃku÷ LkÚke. íkuLke yÕÃkfk÷eLk ðÄ½x þkuÄe þfkÞ Lkne.

Ãkhtíkw 2015 yLku 2016Lkk ð»koLke yÕÃkfk÷eLk ðÄ½x Lke[u {wsçk {¤þu.

yÕÃkfk÷eLk ðÄ½xLk = WíÃkkËLk – ð÷ý

2015 Lkk ð»ko {kxu yÕÃkfk÷eLk ðÄ½x = 15 – 17.75

= –2.75

2016 Lkk ð»ko {kxu yÕÃkfk÷eLk ðÄ½x = 30 – 19

= 11

WËknhý-6 :

Lke[u ykÃku÷ {krníke ÃkhÚke yÕÃkfk÷eLk ðÄ½x þkuÄe, íkuLku yk÷u¾{kt Ëþkoðku.

ð»ko 2011 2012 2013 2014 2015 2016 2017 2018

ðu[ký

fhkuz Y.{kt 4 7 9 6 10 11 9 13

ð÷ý – 6.67 7.33 8.33 9 10 11 –
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sðkçk :

ð»ko y T yÕÃkfk÷eLk ðÄ½x

ðu[ký ð÷ý = y – T

fhkuz Y.{kt

2011 4 - -

2012 7 6.67 0.33

2013 9 7.33 1.67

2014 6 8.33 -2.33

2015 10 9 1.00

2016 11 10 1.00

2017 9 11 -2.00

2018 13 - -

sðkçk :

yÕÃkfk÷eLk ðÄ½xLkku yk÷u¾ Ëkuhðk ‘x’ yûk Ãkh ð»ko yLku ‘y’ yûk Ãkh yÕÃkfk÷eLk ðÄ½xLke ®f{ík

÷ku. íkuLku yLkwYÃk ®çkËwyku LkkutÄku yLku íku ®çkËwyku òuzku. yÕÃkfk÷eLk ðÄ½xLke ®f{ík ÄLk yLku Éý çktLku {¤íke

nkuðkÚke X-yûk {æÞ{kt Ëkuhðku.

2011 2012 2013 2014 2015 2016 2017 2018
X yûk

Y 
yûk

1

1

2

3

2

3

ð»ko

Mfu÷ : X - yûk Ãkh
1 = 1 Mku.{e. ð»ko

Y - yûk Ãkh
1 = 1 Mku.{e. fhkuz  Y.

Mfu÷

8.6 LÞqLkík{ ðøkkouLke heík (Method of Least Squares) :

ð÷ý Lk¬e fhðkLke yk÷u¾Lke heík{kt ykÃkýu òuÞwt fu Mkk{krÞf ©uýeLkwt Mkk{kLÞ ð÷ý Lk¬e fhðk {kxu

Mkk{krÞf ð¢Lkk {n¥k{ ®çkËwykuLke ¾qçk s LkSfÚke ÃkMkkh Úkíkku yLku ©uýeLkk {wÏÞ ÷ûkýku Ëþkoðíkku nkÚk ðzu yuf

Mkh¤ ð¢ Ëkuhðk{kt ykðu Au. íkuLku ð÷ý íkhefu yku¤¾ðk{kt ykðu Au. Ãkhtíkw swËe swËe ÔÞÂõíkyku îkhk ykðk ð¢ku

Ëkuhðk{kt ykðu íkku íku ð¢{k yMk{kLkíkk òuðk {¤u Au. íkuÚke ð÷ýLkk ÃkqðkoLkw{kLk {kxu yuf Mkqºkíkk ò¤ðe þfkíke

LkÚke. íkuÚke Mkk{krÞf ©uýeLkwt ð÷ý Lk¬e fheLku MkkiÚke ©u»X hu¾k (ð¢) {u¤ððkLke [ku¬Mk økkrýíkef heík íkhefu

suLkku WÃkÞkuøk ÚkkÞ Au. íku heíkLku LÞqLkík{ ðøkkouLke heík íkhefu yku¤¾e þfkÞ. yk heík{kt {wÏÞíðu çku ¼køk{kt Mk{S

þfkÞ Au. (1) Mkwhu¾kLkwt yLðkÞkusLk (2) rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk.
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• Mkwhu¾kLkwt yLðkÞkusLk :

ykÃku÷e {krníke su hir¾f ð÷ý Ähkðíke nkuÞ íkku íku ð÷ýLku Lke[uLkk Mk{efhý îkhk hsq fhe þfkÞ.

y = a + bx

ßÞkt a yLku b y[¤ktfku Au. ynª LÞqLkík{ heíkLkku WÃkÞkuøk fhe y[¤ktfku a yLku b þkuÄðk {kxu çku

«{kÛÞ Mk{efhýkuLkku WÃkÞkuøk fhðk{kt ykðu Au. su Lke[u {wsçk {u¤ðe þfkÞ.

y = ai + bx (WÃkhLkk Mk{efhýLku çktLku çkksw  ðzu økwýíkk)

y = an + bx — Mk{e   (1) (ßÞkt i = n)

y = ax + bx
2 — Mk{e (2) çktLku çkksw x ðzu økwýíkk)

WÃkhkuõík Mk{efhýku Wfu÷ðkÚke a yLku b Lke ®f{íkku {¤u Au. íkuLku ykÄkhu hir¾f ð÷ýLkwt yLðkÞkusLk fhe

þfkÞ Au. hir¾f ð÷ý WÃkhÚke x Lke swËe swËe ®f{íkkuLku yLkwYÃk y Lke yLkw{krLkík fu ytËkSík ®f{ík {u¤ðe

þfkÞ Au. íkuLku Mkwhu¾kLkwt yLðkÞkusLk íkhefu yku¤¾ðk{kt ykðu Au.

• rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk :

ykÃku÷e {krníke rî½kíke ð÷ý Ähkðíke nkuÞ íkku íku ð÷ýLku Lke[uLkk Mk{efhý îkhk hsq fhe þfkÞ.

y = a + bx + cx
2

ßÞkt a, b yLku c y[¤ktfku Au. ynª LÞqLkík{ ðøkkouLkk rMkØktíkLkku WÃkÞkuøk fhe y[¤ktfku a, b yLku c

þkuÄkðk {kxu ºký «{kÛÞ Mk{efhýkuLkku WÃkÞkuøk ÚkkÞ Au. su Lke[u {wsçk Au.

y = ai + bx + cx
2 (çktLku çkksw  ÷uíkkt)

íku WÃkhÚke

y = an + bx + cx
2 — Mk{e. (1) (ßÞkt i = n)

xy = ax + bx
2
 + cx

3 — Mk{e. (2) (çktLku çkksw x ðzu økwýíkk)

x
2
y = ax

2
 + bx

3
 + cx

4 — Mk{e. (3) (çktLku çkksw x ðzu økwýíkk)

WÃkhkuõík Mk{efhýku Wfu÷ðkÚke a, b yLku c Lke ®f{íkku {¤u Au. íkuLku ykÄkhu rî½kík Ãkhð÷ÞLkwt

yLðkÞkusLk fhe x Lke swËe swËe ®f{íkku WÃkhÚke y Lke yLkw{krLkík fu ytËkSík ®f{íkku {u¤ðe þfkÞ Au. íkuLku

rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk íkhefu yku¤¾ðk{kt ykðu Au.

LkkutÄ : rLkherûkík ®f{ík yLku yLðkÞkuSík ®f{ík{kt VuhVkh nkuðkLkwt fkhý yLðkÞkuSík ®f{ík Mkwhu¾kLkk

Mk{efhýku îkhk «kÃík Úkíke ©u»X ®f{ík Au.

8.7 LÞqLkík{ ðøkoLke heíkLkk VkÞËk yLku {ÞkoËk :

LÞqLkík{ ðøkoLke heíkLkk VkÞËk yLku {ÞkoËkyku Lke[u {wsçk Mk{S þfkÞ Au.

• LÞqLkík{ ðøkoLke heíkLkk VkÞËk :

(1) ði¿kkrLkf heík : LÞqLkík{ ðøkoLke heík yu ð÷ý þkuÄðkLke ði¿kkrLkf heík Au. íku{kt [ku¬Mk yLkw{kLkku

yLku ytËkòu {u¤ðe þfkÞ Au.

(2) ¼rð»ÞLkk ÃkqðkoLkw{kLk {kxu : LÞqLkík{ ðøkoLke heíkÚke Mkk{krÞf ©uýe{kt ykÃku÷ Ëhuf ð»ko {kxu ð÷ý

{u¤ðe þfkÞ Au yLku íku ytøku ¼rð»ÞLkwt ÃkqðkoLkw{kLk {u¤ðe þfkÞ Au.

(3) ð]rØ Ëh òýðk : LÞqLkík{ ðøkoLke heíkLke {ËËÚke Mkk{krÞf ©uýeLkku ð]rØ Ëh ytøkuLke {krníke {u¤ðe

þfkÞ Au íku {kxu Mkwhu¾kLkwt yLðkÞkusLk fhðk{kt ykðu Au.
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• LÞqLkík{ ðøkoLke heíkLke {ÞkoËkyku :

(1) rðÄuÞLkwt MðYÃk Lk¬e fhðw {w~fu÷ : LÞqLkík{ ðøkkouLke heík{kt çku heíku ð÷ýLkwt yLðkÞkusLk fhðk{kt

ykðu Au. Ãkhtíkw íku{ fhíke ð¾íku ð÷ýLkk rðÄuÞLkwt MðYÃk Mkwhu¾ hk¾ðwt; rî½kíke Ãkhð÷Þ MðYÃk hk¾ðwt fu yLÞ

MðYÃk hk¾ðwt íku Lk¬e fhðk{kt {w~fu÷e WËT¼ðu Au.

(2) y½he økýíkhe : yk yuf økkrýíkef heík Au íkuÚke yLÞ heíkLke Mkh¾k{ýe{kt íkuLke økýíkhe y½he

çkLku Au.

(3) ftxk¤ksLkf : yk heík{kt òu fkuE ð¾ík ykÃku÷e Mkk{krÞf ©uýeLkk yð÷kufLkku{kt ¼w÷ sýkÞ yLku

íkuLku Ëqh fhðe Ãkzu yÚkðk fkuE Lkðk yð÷kufLkku W{uhðk Ãkzu íku{ nkuÞ íkku çkÄe s økýíkhe VheÚke fhðe Ãkzu Au

íkuÚke íku ftxk¤ksLkf Au yu{ fnuðkÞ.

8.8 WËknhýku :

• Mkwhu¾kLkwt yLðkÞkusLk (n = yufe MktÏÞk) :

WËknhý-1 :

Lke[uLke {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhe 2021 ð»ko {kxu WíÃkkËLkLkwt ÃkqðkoLkw{kLk {u¤ðku.

ð»ko 2012 2013 2014 2015 2016 2017 2018

WíÃkkËLk

(nòh xLk{kt) 14 19 23 20 28 26 30

sðkçk :

Mkki«Úk{ ð»koLku t ðzu yLku WíÃkkËLkLku y ðzu Ëþkoðku, x = t – 2014 ÷ku, x  y = xy þkuÄku, x  x = x
2

þkuÄku. nðu Mkwhu¾kLkwt yLðkÞkusLk fhðkLkwt nkuðkÚke Mkwhu¾ Mk{efhý y = a + bx

yLku «{kÛÞ Mk{efhýku
y = an + bx — (1)
xy = ax + bx

2 — (2) WÃkhÚke
y = y Lkku Mkhðk¤ku, n = 7 (yufe MktÏÞk) (ð»kkouLke MktÏÞk = n)

x = x Lkku Mkhðk¤ku
xy = xy Lkku Mkhðk¤ku
x

2
 = x

2 Lkku Mkhðk¤ku
yk ík{k{ ®f{íkku þkuÄðk Lke[uLkwt fku»xf çkLkkðku.

ð»ko WíÃkkËLk nòh xLk{kt x = t – 2015 xy x
2

t y

2012 14 -3 -42 9

2013 19 -2 -38 4

2014 23 -1 -23 1

2015 20 0 0 0

2016 28 1 28 1

2017 26 2 52 4

2018 30 3 90 9

fw÷ 160 0 67 28

«{kÛÞ Mk{efhýku{kt WÃkhLke ®f{íkku {wfíkkt,
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160 = 7a + b(0)  — (1)

67 = a(0) + 28b — (2)

Mk{efhý (1) WÃkhÚke
160 = 7a

 
160

22.86
7

a  

Mk{efhý (2) WÃkhÚke
67 = 28b

 67 2.39
28

b  

a = 22.68 yLku b = 2.39 çktLku ®f{íkku Mkwhu¾ ð÷ýLkk Mk{efhý{kt {wfíkk.

y = a + bx

y = 22.68 + 2.39 x su Mkwhu¾kLkk yLðkÞkusLk íkhefu yku¤¾kÞ Au. nðu 2021Lkk ð»ko {kxu íkuLkwt

ÃkqðkoLkw{kLk Lke[u {wsçk fhe þfkÞ.

x = (t – 2015) {qfe Mk{efhý VheÚke ÷¾íkk.
y = 22.68 + 2.39 (t – 2015)

t = 2021 {wfíkkt
y = 22.68 + 2.39 (2021 – 2015)

= 22.68 + 2.39(6)

= 22.68 + 14.36

= 37.22 nòh xLk

WËknhý-2 : (n = çkufe MktÏÞk)

Lke[uLke {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2020Lkk ð»ko {kxu LkVkLkwt ÃkwðkoLkw{kLk

{u¤ðku.

ð»ko 2011 2012 2013 2014 2015 2016 2017 2018

LkVku

(÷k¾ Y.{kt) 19 20 32 24 23 20 27 22

sðkçk :

ð»ko LkVku ÷k¾ Y.{kt x = 2 (t – 2014.5) xy x
2

t y

2011 19 -7 -133 49

2012 20 -5 -100 25

2013 32 -3 -96 9

2014 24 -1 -24 1

2015 23 1 23 1

2016 20 3 60 9

2017 27 5 135 25

2018 22 7 154 49

fw÷ 187 0 19 168
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Mkwhu¾kLkwt Mk{efhý = y = a + bx

yLku «{kÛÞ Mk{efhýku;

y = an + bx — (1)

xy = ax + bx
2 — (2)

WÃkhLkk fku»xf {wsçk y = 187, x = 0, xy = 19, x
2
 = 168 yLku n = 8 Lke ®f{íkku «{kÛÞ

Mk{efhýku{kt {qfíkkt,

187 = 8a + b(0) — (1)

19 = a(0) + 168b — (2)

Mk{efhý (1) WÃkhÚke

187 = 8a

 187 23.36
8

a  

Mk{efhý (2) WÃkhÚke

19 = 168b

 19 0.11
168

b  

a = 23.38 yLku b = 0.11 Mkwhu¾kLkk Mk{efhý{kt {wfíkk y = 23.38 + 0.11 (x)

    x = 2(t – 2014.5) {wfkÞ.

y = 23.38 + 0.11 {2(t – 2014.5)}

su Mkwhu¾kLkwt yLðkÞkusLk Au.

2020 {kxu LkVkLkwt ÃkqðkoLkw{kLk fhðk t = 2020 {wfíkk

y = 23.38 + 0.11 {2(2020 – 2014.5)}

= 23.38 + 0.11 {2  5.5}

= 23.38 + 0.11 {11}

= 23.38 + 1.21

= 24.59 ÷k¾ Y.

WËknhý-3 :

Lke[u ykÃku÷e {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku.

ð»ko 2011 2013 2015 2017 2019

WíÃkkËLk

(÷k¾ Y.{kt) 30 45 54 70 85

sðkçk :

ynª ykÃku÷ ð»ko ðå[u Ëh çku ð»koLkku økk¤ku ykÃku÷ Au.

 
2015

2

t
x

 
  
 

 ÷Eþwt.
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íkuÚke økýíkhe Mkh¤ çkLkþu.

ð»ko WíÃkkËLk x = 
2015

2

t 
xy x

2

t (xLk Y.{kt)

2011 30 -2 -60 4

2013 45 -1 -40 1

2015 54 0 0 0

2017 70 1 70 1

2019 85 2 170 4

fw÷ 284 0 135 10

Mkwhu¾kLkk yLðkÞkusLkLkwt Mk{efhý y = a + bx

«{kÛÞ Mk{efhýku,

y = an + bx — (1)

xy = ax + bx
2 — (2) WÃkhÚke

ynª, y = 284, x = 0, xy = 135, x
2
 = 10 yLku n = 5 ÷E «{kÛÞ Mk{efhýku {wfíkkt

284 = 5a + b(0) — (1)

135 = a(0) + 10b — (2)

Mk{efý (1) WÃkhÚke

284 = 5a

 
284

56.8
5

a  

Mk{efhý (2) WÃkhÚke

135 = 10b

       135 13.5
10

b  

a yLku b Lke ®f{íkku Mkwhu¾kLkk Mk{efhý{kt {wfíkk

y = 56.8 + 13.5x

2015

2

t
x

 
  
 

 {qfíkk

y = 35.5 + 13.5
2015

2

t  
 
 

suLku Mkwhu¾kLkwt yLðkÞkusLk íkhefu yku¤¾ðk{kt ykðu Au.

WËknhý-4 :

Lke[u ykÃku÷e {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke ð÷ý yLku yÕÃkfk÷eLk ðÄ½xku

þkuÄku.
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ð»ko 2008 2010 2012 2014 2016 2018

LkVku
(fhkuz Y.{kt) 2 3 5 6 10 14

sðkçk :

ð»ko LkVku (fhkuz Y.{kt) x = t – 2013 xy x
2

t y

2008 2 -5 -10 25

2010 3 -3 -9 9

2012 5 -1 -5 1

2014 6 1 6 1

2016 10 3 30 9

2018 14 5 70 25

fw÷ 40 0 82 70

ynª y = 40, x = 0, xy = 82, x
2
 = 70 yLku n = 6 {¤u Au. su «{kÛÞ Mk{efhý{kt {wfku.

Mkwhu¾kLkwt ð÷ý y = a + bx

«{kÛÞ Mk{efhýku,

y = an + bx — (1)

xy = ax + bx
2 — (2) WÃkhÚke

fku»xf {wsçk {¤u÷ ®f{íkku Mk{efhý{kt {wfíkk

40 = 6a + b(0) — (1)

82 = a(0) + 70b — (2)

Mk{efhý (1) WÃkhÚke

40 = 6a

       40 6.67
6

a  

Mk{efhý (2) WÃkhÚke

82 = 70b

       
82

1.17
70

b  

Mkwhu¾kLkwt yLðkÞkusLk y = 6.67 + 1.17x

     y = 6.67 + 1.17(t – 2013)

nðu, t = 2008, 2009, ......., 2018 {wfe ð÷ý T þkuÄe íkuLkk WÃkhÚke yÕÃkfk÷eLk ðÄ½x Lke[u {wsçk

{¤þu.
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ð»ko LkVku ð÷ý (T) yÕÃkfk÷eLk ðÄ½x

t fhkuz Y.{kt = 6.67 + 1.17 (t – 2013) y – T

y

2008 2 6.67 + 1.17 (2008 – 2013) = 0.82 1.18

2010 3 = 3.16 –0.16

2012 5 = 5.5 –0.50

2014 6 = 7.84 –1.84

2016 10 10.18 –0.18

2018 14 12.52 1.48

økýíkhe Lke[u {wsçk fheþwt.

2008 {kxu ð÷ý T = 6.67 + 1.17 (2008 – 2013)

= 6.67 + 1.17(–5)

= 0.82

2010 {kxu ð÷ý T = 6.67 + 1.17 (2010 – 2013)

= 6.67 + 1.17 (–3)

= 3.16

2012 {kxu ð÷ý T = 6.67 + 1.17 (2012 – 2013)

= 6.67 + 1.17 (–1)

= 5.50

2014 {kxu ð÷ý T = 6.67 + 1.17 (2014 – 2013)

= 6.67 + 1.17(1)

= 7.84

2016 {kxu ð÷ý T = 6.67 + 1.17 (2016 – 2013)

= 6.67 + 1.17 (3)

= 10.18

2018 {kxu ð÷ý T = 6.67 + 1.17 (2018 – 2013)

= 6.67 + 1.17 (5)

= 12.52

yÕÃkfk÷eLk ðÄ½xLke økýíkhe

yÕÃkfk÷eLk ðÄ½x = y – T

2008 {kxu yÕÃkfk÷eLk ðÄ½x = 2 – 0.82

= 1.18

2010 {kxu yÕÃkfk÷eLk ðÄ½x = 3 – 3.16

= –0.16

íkuðe s heíku

2012, 2014, 2016, 2018 Lkwt yÕÃkfk÷eLk ðÄ½x þkuÄkþu.
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• rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk

WËknhý-5 : (n = yufe MktÏÞk)

Lke[u ykÃku÷ Mkk{krÞf ©uýe {kxu rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2021Lkk ð»koLkwt

ytËkrsík WíÃkkËLk {u¤ðku.

ð»ko 2015 2016 2017 2018 2019

WíÃkkËLk

(nòh xLk{kt) 3 5 6 7 9

sðkçk :

ð»ko = t yLku WíÃkkËLk = y Äkhku yLku Lke[u {wsçk fku»xf íkiÞkh fhku (x = t – 2017) Äkhku.

ð»ko WíÃkkËLk

t (nòh xLk{kt) x xy x
2

x
2
y x

3
x

4

y

2015 3 –2 – 6 4 12 –8 16

2016 5 –1 –5 1 5 –1 1

2017 6 0 0 0 0 0 0

2018 7 1 7 1 7 1 1

2019 9 2 18 4 36 8 16

fw÷ 30 0 14 10 60 0 34

ynª y = 30, x = 0, xy = 14, x
2
 = 10, x

2
y = 60, x

3
 = 0, x

4
 = 34 yLku n = 5

rî½kík Ãkhð÷ÞLkwt yLðkÞusLk :

y = a + bx + cx
2

«{kÛÞ Mk{efhýku;

y = an + bx + cx
2
 — (1)

xy = ax + bx
2
 + cx

3
 — (2)

x
2
y = ax

2
 + bx

3
 + cx

4
 — (3)

fku»xf{kt {¤u÷ ®f{íkku Mk{efhýku{kt {wfíkk,

30 = 5a + b(0) + 10c — (1)
14 = a(0) + 10b + c(0) — (2)

60 = 10a + b(0) + 34c — (3)

Mk{efhý (2) WÃkhÚke

14 = 10b

       14 1.4
10

b  

Mk{efhý (1) yLku (3) WÃkhÚke

30 = 5a   + 10c  —  (1)

60 = 10a  + 34c —   (2)
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Mk{efhý (1)Lku 2 ðzu økwýe íku{ktÚke Mk{efhý (2) çkkË fhíkkt

60 = 10a + 20c — (1)

60 = 10a + 34c — (2)

– –      –

0 =  –14c

  c = 0 6
14

 

c Lke ®f{ík Mk{efhý (1) {k {wfíkkt
30 = 5a + 10 10(0) — (1)

30 = 5a

     30 6
5

a  

a, b yLku c Lke ®f{íkku rî½kík Ãkhð÷ýLkk Mk{efhý{kt {wfíkk
y = a + bx + cx

2

y = 6 + 1.4x + (0) x
2

y = 6 + 1.4 (t – 2017)

su rî½kík Ãkhð÷ÞLkwt yLðkÞusLk fnuðkÞ.

nðu, 2021 Lkk ð»koLkwt ytËkrsík WíÃkkËLk þkuÄðk t = 2021 ÷uíkk
y = 6 + 1.4 (2021 – 2017)

= 6 + 1.4 (4)

= 6 + 5.6

= 11.6 nòh xLk

WËknhý-6 : (n = çkufe MktÏÞk)

Lke[u ykÃku÷ {krníke ÃkhÚke rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2022 Lkk ð»koLkwt

ÃkqðkoLkw{kLk fhku.

ð»ko 2013 2014 2015 2016 2017 2018

LkVku

(Y. fhkuz{kt) 10 11 12 14 15 16

sðkçk :

ð»ko = t yLku LkVku (Y. fhkuz{kt) = y íkÚkk x = 2(t – 2015.5) Äkhe Lke[u {wsçk fku»xfLke h[Lkk fhku.

(2015.5 yu 2015 yLku 2016Lkk ð»koLke Mkhuhkþ Au. fkhý ynª n = çkufe MktÏÞk ykÃku÷e Au.)

ð»ko LkVku

t (Y. fhkuz{kt) x xy x
2

x
2
y x

3
x

4

y

2013 10 –5 –50 25 250 –125 625

2014 11 –3 –33 9 99 –27 81

2015 12 –1 –12 1 12 –1 1

2016 14 1 42 1 14 1 1

2017 15 3 75 9 135 27 81

2018 16 5 80 25 400 125 625

fw÷ 78 0 102 70 910 0 1414
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ynª y = 78, x = 0, xy = 102, x
2
 = 70, x

2
y = 910, x

3
 = 0, x

4
 = 1414 yLku n = 6

rî½kík Ãkhð÷ÞLkwt yLðkÞusLk :

y = a + bx + cx
2

«{kÛÞ Mk{efhýku

y = an + bx + cx
2

— (1)

xy = ax + bx
2
 + cx

3
— (2)

x
2
y = ax

2
 + bx

3
 + cx

4
— (3)

fku»xf{kt {¤u÷ ®f{íkku Mk{efhýku{kt {wfíkk,

78 = 6a + b(0) + 70c — (1)

102 = a(0) + 70b + c(0) — (2)

910 = 70a + b(0) + 1414c — (3)

Mk{efhý (2) WÃkhÚke

102 = 70b

       102 1.46
70

b  

Mk{efhý (1) yLku Mk{efhý (3) WÃkhÚke

78 = 6a + 70c — (1)

910 = 70a + 1414c — (3)

Mk{efhý (1) Lku 70 ðzu yLku Mk{efhý (2) Lku 6 ðzu økwýíkk

5460 = 420a + 4900c — (1)

5460 = 420a + 8484c — (3)

– – –

0 =  –3584c

    
0

0
3584

c   

c Lke ®f{ík Mk{efhý (1) {k {wfíkkt

78 = 6a + 70(0)

78 = 6a

 78 13
6

a  

a, b yLku c Lke ®f{íkku rî½kík Ãkhð÷ýLkk Mk{efhý{kt {wfíkk

y = a + bx + cx
2

y = 13 + 1.46x + (0) x
2

y = 13 + 1.46 (t – 2015.5)

su rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk Au.
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2022 Lkk ð»koLkwt ÃkqðkoLkw{kLk þkuÄðk t – 2022 {wfíkk

y = 13 + 1.46 {2022 – 2015.5}

= 13 + 1.46 (6.5)

= 22.49 fhkuz Y. LkVku

LkkutÄ : ßÞkhu ‘y’ Lke ®f{ík ºký fu íkuÚke ðÄw yktfzk{kt ykÃku÷e nkuÞ ({kuxe nkuÞ) íÞkhu Ëk¾÷ku Lke[u {wsçk

økýðkÚke økýíkhe Mknu÷e çkLku Au.

WËknhý-7 :

Lke[u ykÃku÷e {krníke WÃkhÚke rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk fhku.

ð»ko 2010 2012 2014 2016 2018

ðu[ký

(÷k¾ Y.{kt) 250 310 330 390 320

sðkçk :

ykÃku÷k WËknhý{kt ð»koLku t yLku ðu[kýLku S ðzu Ëþkoðku. ynª 
2014

2

t
x

 
  
 

 yLku y = {S – 320}

÷uðkÚke økýíkhe Mknu÷e Úkþu.

ð»ko ðu[ký S

t (÷k¾ Y.{kt) x y xy x
2

x
2
y x

3
x

4

2010 250 –2 –70 140 4 –280 –8 16

2012 310 –1 –10 10 1 –10 –1 1

2014 330 0 10 10 0 0 0 0

2016 390 1 70 70 1 70 1 1

2018 320 2 0 0 4 0 8 16

fw÷ – 0 0 220 10 –220 0 34

ynª x = 0, y = 0, xy = 220, x
2
 = 10, x

2
y = 220, x

3
 = 0, x

4
 = 34 yLku n = 5

rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk :

y = a + bx + cx
2

«{kÛÞ Mk{efhýku

y = an + bx + cx
2

— (1)

xy = ax + bx
2
 + cx

3
— (2)

x
2
y = ax

2
 + bx

3
 + cx

4
— (3)

fku»xf{kt {¤u÷ ®f{íkku Mk{efhýku{kt {wfíkk,

0 = 5a + b(0) + 10c — (1)

220 = a(0) + 10b + c(0) — (2)

–220 = 10a + b(0) + 34c — (3)
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Mk{efhý (2) WÃkhÚke

220 = 10b


220

22
10

b  

Mk{efhý (1) yLku Mk{efhý (3) WÃkhÚke

    0 = 5a + 10c — (1)

–220 = 10a + 34c — (3)

Mk{efhý (1) Lku 2 ðzu yLku økwýe (3){ktÚke çkkË fhíkkt

    0 = 10a + 20c — (1)

–220 = 10a + 34c — (3)

   – –  –

 220   =   –14c

 
220

14
c  

= –15.71

c Lke ®f{ík Mk{efhý (1) {k {wfíkkt

0 = 5a + 10(–15.71)

0 = Sa – 157.1

Sa = 157.1

 157.1 31.42
5

a  

a, b yLku c Lke ®f{íkku rî½kík Ãkhð÷ÞLkk Mk{efhý{kt {wfíkk

y = 31.42 + 22x – 15.71x
2

nðu, y = S – 320 yLku 
2014

2

t
x

 
  
 

 {wfíkk

S – 320 = 31.42 + 22 
2014

2

t  
 
 

 – 15.71 

2
2014

2

t  
 
 

rî½kík Ãkhðk÷ÞLkwt yLðkÞkusLk

S = 351.42 + 22 
2014

2

t  
 
 

 – 15.71 

2
2014

2

t  
 
 

8.9 {kiMk{e ðÄ½x þkuÄðkLke heík :

{kiMk{e ðÄ½x yXðkrzÞu, {rnLku fu ºký-[kh {rnLku Úkíke òuðk {¤u Au. su Lke[uLke heíku þkuÄe þfkÞ.

Ãkøk÷wt-1 : ykÃku÷e {krníkeLku swËk swËk ð»kkou {kxu Éíkw «{kýu fu [¢ «{kýu Q¼k ¾kLkk{kt yuf ÃkAe

yuf ÷¾ku.
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Ãkøk÷wt-2 : Éíkw fu [¢ sux÷ku Mk{Þøkk¤ku ÷E ykÃku÷ {krníkeLkku [r÷ík Mkhðk¤ku þkuÄe íkuLke [r÷ík Mkhuhkþ

(ð÷ý) þkuÄku.

Ãkøk÷wt-3 : {q¤ {krníke{ktÚke ð÷ý çkkË fhe yÕÃkfk÷eLk ðÄ½x {u¤ðku.

Ãkøk÷wt-4 : {u¤ðu÷e çkÄe s ÉíkwykuLke Ãkife Ëhuf ÉíkwLke yÕÃkfk÷eLk ðÄ½xkuLkku Mkhðk¤ku fhe íkuLke

Mkhuhkþ {u¤ðe íku{kt MkwÄkhku (ßÞkt MkwÄkhku = ykuAkLkk r[nTLk MkkÚkuLke MkhuhkþLke Mkhuhkþ) W{uhíkk su ®f{ík {¤u

Au íkuLku {kiMk{e ðÄ½x fnu Au.

LkkutÄ : yrLkÞr{ík ðÄ½x þkuÄðe nkuÞ íkku íku Lke[uLkk MkqºkLke {ËËÚke þkuÄe þfkþu.

yrLkÞr{ík ðÄ½x = yÕÃkfk÷eLk ðÄ½x – {kiMk{e ðÄ½x

8.10 WËknhýku :

WËknhý-1 :

Lke[u ykÃku÷e {krníke WÃkhÚke [r÷ík MkhuhkþLke heíku {kiMk{e ðÄ½xku þkuÄku.

ð»ko ¼kð

rþÞk¤ku WLkk¤ku [ku{kMkw

2015 110 125 160

2016 120 150 165

2017 140 145 170

2018 145 130 175

sðkçk :

ynª ºký Éíkwyku ykÃku÷e Au. íkuÚke ºký ð»koLke [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x

þkuÄeþwt. (Äkhku fu rþÞk¤ku = Q
1
, WLkk¤ku = Q

2
 yLku [ku{kMkw = Q

3
)

ð»ko ¼kð ºký ðŠ»kÞ ð÷ý (T) yÕÃkfk÷eLk {kiMk{e

Éíkw y [r÷ík Mkhðk¤ku  3 ðÄ½x (S) ðÄ½x

= y – T

2015 – Q
1

110 - - - -

Q
2

125 395 131.67 –6.67 –6.76

Q
3

160 405 135.00 25.00 18.65

2016 – Q
1

120 430 143.33 –25.33 –11.90

Q
2

150 435 145.00 5.00 –6.76

Q
3

165 455 151.67 13.33 18.65

2017 – Q
1

140 450 150.00 –10.00 –11.90

Q
2

145 455 151.67 –6.67 –6.76

Q
3

170 460 153.33 16.67 18.65

2018 – Q
1

145 445 148.33 –3.33 –11.90

Q
2

130 450 15.00 –20.00 –6.76

Q
3

175 - - - -
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yÕÃkfk÷eLk ðÄ½xkuLke ®f{íkku Lke[u fku»xf{kt ËþkoÔÞk {wsçk ÷¾ku yLku {kiMk{e ðÄ½xLke økýíkhe fhku.

ð»ko ¼kð

rþÞk¤ku-Q
1

WLkk¤ku-Q
2

[ku{kMkw-Q
3

2015 - 6.67 25.00

2016 –23.33 5.00 13.33

2017 –10.00 –6.67 16.67

2018 –3.33 –20.00 –

Mkhðk¤ku –36.66 –28.34 55.00

Mkhuhkþ –12.22 –7.08 18.33

MkwÄkhku +0.32 +0.32 +0.32

{kiMk{e

ðÄ½x –11.90 –6.67 18.65

MkwÄkhku = rðhwØ r[nTLk MkkÚku MkhuhkþLke MktÏÞk

12.22 7.08 18.33

3

   
   

 

0.97

3

 
   

 

= 0.32

{kiMk{e ðÄ½x = Mkhuhkþ + MkwÄkhku

Q
1
 {kiMk{e ðÄ½x = –12.22 + (0.32) = –11.90

Q
2
 {kiMk{e ðÄ½x = –7.08 + (0.32) = – 6.76

Q
3
 {kiMk{e ðÄ½x = 18.33 + (0.32) = 18.65

su {kiMk{e ðÄ½xLkk ¾kLkk{kt ÷¾ku.

WËknhý-2 :

Lke[u ykÃku÷e WÃkhÚke [r÷ík MkhuhkþLke heíku {kiMk{e ðÄ½xku þkuÄku. íku WÃkhÚke yrLkÞr{ík ðÄ½x Ãký

{u¤ðku.

ð»ko/ ¼kð

Éíkw Q
1

Q
2

Q
3

Q
4

2015 4 5 7 9

2016 3 4 6 8

2017 7 6 8 9

2018 6 5 7 8

sðkçk :

ynª [kh Éíkwyku ykÃku÷e Au. íkuÚke [kh ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x

þkuÄeþwt.
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ð»ko ¼kð [kh ðŠ»kÞ [kh ð»koLkku ð÷ý yÕÃkfk÷eLk {kiMk{e yrLkÞr{ík

Éíkw y [r÷ík çku ðŠ»kÞ (T) ðÄ½x ðÄ½x ðÄ½x

Mkhðk¤ku Mkhðk¤ku  8 S = y – T (C) I = S – C

2015 – Q
1

4

-

Q
2

5

25

Q
3

7 49 6.13 0.88 0.55 0.33

24

Q
4

9 47 5.88 3.13 2.14 0.99

23

2016 – Q
1

3 45 5.63 –2.63 –1.20 –1.43

22

Q
2

4 43 5.38 –1.38 –1.49 0.11

21

Q
3

6 46 5.75 0.25 0.55 –0.30

25

Q
4

8 52 6.50 1.50 2.14 –0.64

27

2017 – Q
1

7 56 7.00 0.00 –1.20 1.20

29

Q
2

6 59 7.38 –1.38 –1.49 0.11

30

Q
3

8 59 7.38 0.63 0.55 0.07

29

Q
4

9 57 7.13 1.88 2.14 –0.26

28

2018 – Q
1

6 55 6.88 –0.88 –1.20 0.32

27

Q
2

5 53 6.63 –1.63 –1.49 –0.14

26

Q
3

7 - - - - -

-

Q
4

8 - - - - - -



171

nðu yÕÃkfk÷eLk ðÄ½xkuLke ®f{íkku Lke[u ËþkoÔÞk {wsçk fku»xf{kt ÷¾ku yLku {kiMk{e ðÄ½xLke økýíkhe fhku.

       Éíkw ¼kð

 ð»ko Q
1

Q
2

Q
3

Q
4

2015 – – 0.88 3.13

2016 –2.63 –1.38 0.25 1.50

2017 0.00 –1.38 0.63 1.88

2018 –0.88 –1.63 - -

Mkhðk¤ku –3.51 –4.39 1.76 6.51

Mkhuhkþ –1.17 –1.46 0.58 2.17

MkwÄkhku –0.03 –0.03 –0.03 –0.03

{kiMk{e ðÄ½x –1.20 –1.49 0.55 2.14

MkwÄkhku = Éý r[nTLk MkkÚku MkhuhkþLke Mkhuhkþ

1.17 1.46 0.58 2.17

4

    
  

 

0.13

4

 
  

 

= –0.03

{kuMk{e ðÄ½x = Mkhuhkþ + MkwÄkhku

Q
1

{kiMk{e ðÄ½x = –1.17 – 0.03 = –1.20

Q
2

{kiMk{e ðÄ½x = –1.46 – 0.03 = –1.49

Q
3

{kiMk{e ðÄ½x = 0.58 – 0.0.3 = 0.55

Q
4

{kiMk{e ðÄ½x = 2.17 – 0.03 = 2.14

yrLkÞr{ík ðÄ½x = yÕÃk. ðÄ½x – {kuMk{e ðÄ½x

I = S – C

Ëk.ík. Q
3
 Lke I = 0.88 – 0.55 = 0.33

yk{ Mkki«Úk{ {kuMk{e ðÄ½x þkuÄe íkuLku ykøk¤ ËþkoÔÞk {wsçk yÕÃkfk÷eLk ðÄ½xLke çkkswLkk ¾kLkk{kt Q
3

Lke {kuMk{e ðÄ½x = 0.55, Q
4
 Lke {kuMk{e ðÄ½x = 2.14, Q

1
Lke {kuMk{e ðÄ½x = –1.20 yLku Q

2
 Lke {kuMk{e

ðÄ½x = –1.49, ......... yk heíku AuÕ÷u MkwÄe ÷¾ku.

nðu yrLkÞr{ík ðÄ½xLkk MkwºkLkku WÃkÞkuøk fhe {kuMk{e ðÄ½xLke çkkswLkk ¾kLkk{kt ÷¾ku.

8.11 {kiMk{e Mkq[fyktf þkuÄðkLke heík :

Ãkøk÷wt-1 : swËk swËk ð»kkouLke Ëhuf ÉíkwLke ®f{íkLkku Mkhðk¤ku fhku.

Ãkøk÷wt-2 : {¤u÷ Mkhðk¤kLku ð»koLke fw÷ MktÏÞk ðzu ¼køke Mkhuhkþ {u¤ðku suLku ix  ðzu Ëþkoðku.

Ãkøk÷wt-3 : Ëhuf MkhuhkþLkku Mkhðk¤ku fhe íkuLku fw÷ MktÏÞk ðzu ¼køke MkhuhkþLke Mkhuhkþ x  þkuÄku.
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íkuLkwt Mkqºk ix
x

n




Ãkøk÷wt-4 : Ëhuf {kMk {kxu {kiMk{e Mkq[fyktf Lke[uLkk MkqºkÚke þkuÄku.

{kiMk{e Mkq[fyktf = 100ix

x


ßÞkt i = 1, 2, .......

8.12 WËknhý :

WËkhý-1 :

Lke[uLke {krníke WÃkhÚke {kiMk{e Mkq[fyktf þkuÄku.

ð»ko / ¼kð

Éíkw Q
1

Q
2

Q
3

Q
4

2016 60 50 52 65

2017 65 62 60 62

2018 65 60 63 50

2019 60 53 45 53

sðkçk :

ð»ko / ¼kð

Éíkw Q
1

Q
2

Q
3

Q
4

2016 60 50 52 65

2017 65 62 60 62

2018 65 60 63 50

2019 60 53 45 53

Mkhðk¤ku 250 225 220 230

Mkhuhkþ ( ix ) 62.5 56.25 55 57.5

1
x

2
x

3
x

4
x

MkhuhkþLke Mkhuhkþ

1 2 3 4

4
i

x x x xx
x

n

  
 

62.5 56.25 55 57.5

4

  


231.25
57.81

4
 
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Q
1
 Lkku {kiMk{e Mkq[fyktf = 

1 100
x

x


62.5
100

57.81
  = 108.11

Q
2
 Lkku {kiMk{e Mkq[fyktf = 

2 100
x

x


56.25
100

57.81
  = 97.30

Q
3
 Lkku {kiMk{e Mkq[fyktf = 

3 100
x

x


55
100

57.81
  = 95.14

Q
4
 Lkku {kiMk{e Mkq[fyktf = 

4 100
x

x


57.5
100

57.81
  = 99.46

8.13 MðkæÞkÞ (ík{khe «økrík [fkMkku) :

(1) Mk{òðku : [r÷ík MkhuhkþLke heík
(2) [r÷ík MkhuhkþLke heíkLke Äkhýkyku ÷¾ku.
(3) [r÷ík MkhuhkþLke heík fÞk rMkØktík WÃkh ykÄkrhík Au. (sðkçk : MkhuhkþLkk rMkØktík)
(4) [r÷ík MkhuhkþLkwt çkeswt Lkk{ sýkðku.

(sðkçk : yufku¥kh Mkhuhkþ yLku ÃkhtÃkrhík MkhuhkþLke heík)
(5) [r÷ík MkhuhkþLke heíkLke økýíkhe fÞk Mk{ÞLkk økk¤kykuLku æÞkLk{kt hk¾eLku fhðk{kt ykðu Au.

(sðkçk : yufe [r¢Þ økk¤ku yLku çkufe [r¢Þ økk¤ku)
(6) ºký ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heík ÷¾ku.
(7) Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heík ÷¾ku.
(8) Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heík ÷¾ku.
(9) [kh ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heík ÷¾ku.
(10) ºký ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heíkLke {ÞkoËk ÷¾ku.
(11) Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heíkLke {ÞkoËk ÷¾ku.
(12) Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke økýíkheLke heíkLke {ÞkoËk ÷¾ku.
(13) [r÷ík MkhuhkþLke heíkLkk ÷k¼k÷k¼ sýkðku.
(14) yÕÃkfk÷eLk ðÄ½x þkuÄðkLkwt Mkqºk ÷¾ku.

(sðkçk : yÕÃkfk÷eLk ðÄ½x = y – T ({q. {krníke – ð÷ý))

(15) LÞqLkík{ ðøkkouLke heík MkrðMíkkh Mk{òðku.
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(16) Mkwhu¾kLkwt yLðkÞkusLkLkwt Mk{efhý ÷¾ku.

(17) Mkwhu¾kLkk yLðkÞkusLkLkk «{kÛÞ Mk{efhýku ÷¾ku.

(18) rî½kík Ãkhð÷ÞLkwt yLðkÞkusLkLkwt Mk{efhý sýkðku.

(19) rî½kík Ãkhð÷ÞLkwt yLðkÞkuLkLkk «{kÛÞ Mk{efhýku ÷¾ku.

(20) LÞqLkík{ ðøkkouLke heíkLkk ÷k¼ku Mk{òðku.

(21) LÞqLkík{ ðøkkouLke heíkLke {ÞkoËk ÷¾ku.

(22) {kiMk{e ðÄ½x þkuÄðkLke heík ÷¾ku.

(23) {kiMk{e Mkq[fyktf þkuÄðkLke heík ÷¾ku.

(24)Lke[u ykÃku÷k Ëk¾÷k økýku. (òíku fhku.)

1. Lke[u ykÃku÷ Mkk{krÞf ©uýe {kxu rºkðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x {u¤ðku.

WÃkhktík {q¤ {krníke yLku ð÷ýLku yuf s yk÷u¾ Ãkºk WÃkh Ëþkoðíkku yk÷u¾ Ëkuhku.

ð»ko 2003 2004 2005 2006 2007 2008 2009 2010

(fhkuz Y.{kt) 4 7 10 6 7 11 9 8

2011 2012 2013 2014 2015 2016 2017 2018 2019

17 11 12 20 17 23 20 18 17

sðkçk : ð÷ý : –, 7, 7.67, 7.67, 8, 9, 9.33, 11.33, 12, 13.33, 14.33, 16.33, 20, 20.33, 18,

33, –.

yÕÃkfk÷eLk ðÄ½x : 0, 2.33, –1.67, –1, 2, –0.33, –3.33, 5, –2.33, –2.33, 3.67, –3, 3, –

0.33, –0.33

2. Lke[u ykÃku÷e Mkk{krÞf ©uýe {kxu ºký ð»koLke [r÷ík Mkhuhkþ ÷E ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

 ð»ko 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

 Mkq[fyktf 106 116 101 91 81 96 86 76 61 66 71 86

sðkçk : ð÷ý : 107.67, 102.67, 91, 89.33, 87.67, 86, 74, 33, 67.67, 66, 74.33

yÕÃkfk÷eLk ðÄ½x : 8.33, –1.67, 0, –8.33, 8.33, 0, 1.67, –6.67, 0, –3.33

3.ºký ð»koLke [r÷ík Mkhuhkþ ÷E ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

 ð»ko 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

 WíÃkkËLk 326 355 395 390 400 403 408 425 403 436 453 405

 (xLk{kt)

sðkçk : ð÷ý : 358.67, 380, 395, 397.67, 403.67, 412, 430.67, 431.33

yÕÃkfk÷eLk ðÄ½x : –3.67, 15, –5, 2.33, –0.67, –4, 13, –18.33, 5.33, 21.67

4.Lke[u ykÃku÷e {krníke ÃkhÚke Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

ð»ko 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

2012 2013 2014 2015 2016 2017 2018 2019

WíÃkkËLk 11 15 21 30 37 13 18 24 29 39 15 22

(xLk{kt) 26 33 41 12 21 31 35 43
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sðkçk : ð÷ý : 22.80, 23.20, 23.80, 24.40, 24.20, 24.60, 25, 25.80, 26.20, 27, 27.40, 26.80,

26.60, 27.60, 28, 28.40

yÕÃkfk÷eLk ðÄ½x : –1.80, 6.80, 13.20, –11.40, –6.20, –0.60, 4, 13.20, –11.20, –5, –1.40, 6.20,

14.40, –15.60, –7, 2.60

5. Lke[u ykÃku÷e {krníke ÃkhÚke Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

ð»ko 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2016 2017 2018 2019

LkVku 14 17 20 18 32 26 24 27 30 38 28

(fhkuz{kt) 30 24 26 42

sðkçk : ð÷ý : 20.20, 22.60, 24, 25.40, 27.80, 29, 29.40, 30.6, 30, 29.2, 30

yÕÃkfk÷eLk ðÄ½x : –0.20, –4.60, 8, 0.6, –3.8, –2, 0.60, 7.4, –2, –0.8, –6

6. Lke[u ykÃku÷e Mkk{krÞf ©uýeLke {ËËÚke [r÷ík MkhuhkþLke heíku ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

 ð»ko 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2016 2017

 LkVku 14 18 24 33 39 16 45 27 32 25 18 25

 (fhkuz Y.{kt) 29 47 22 15 24 34 25 28 51 20 24 26

24 23

sðkçk : ynª [r÷ík MkhuhkþLkku økk¤ku ykÃku÷ LkÚke. íkuÚke íkuLke ðÄ½x íkÃkkMkíkk íku Ëh Mkkík ð»kuo ðÄíke Ëu¾kÞ

Au. íkuÚke Mkkík ðŠ»kÞ [r÷ík Mkhuhkþ þkuÄkþu.

ð÷ý : 27, 28.86, 30.86, 31, 28.86, 26.86, 25.71, 28, 28, 27.86, 28.43, 28.14, 29.43, 29.71, 28.29, 28

yÕÃkfk÷eLk ðÄ½x : 6, 10.14, –14.86, 14, –1.86, 5.14, –3.71, –11, –3.29, 3.14, 21.29, –6, –13,

–3.86, 5.57, –3.14, –1.43, 21.29, –8.29, –4.

7. Lke[uLke Mkk{krÞf ©uýeLke {ËËÚke Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄku.

ð»ko 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

2011 2012 2013 2014 2015 2016 2017 2018 2019

WíÃkkËLk 41 43 41 45 50 47 43 45 45 51 43

(÷k¾ xLk{kt) 49 47 53 59 57 52 58 55 64

sðkçk : ð÷ý : 44.29, 44.86, 45.14, 46.57, 46.29, 46.14, 46.14, 47.57, 49.57, 51.29, 51.43,

53.57, 54.43, 56.85

8. Lke[u ykÃku÷e {krníke WÃkhÚke ÞkuøÞ [r÷ík Mkhuhkþ ÷E ð÷ý yLku yÕÃkfk÷eLk ðÄ½x þkuÄku.

ð»ko 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2013 2014 2015 2016 2017 2018 2019

LkVku 8 11 14 30 11 15 13 32 21 15 16 36 21

(fhkuz Y.{kt) 27 24 38 24 18 20 35
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sðkçk : ynª Ëh [kh ð»kuo LkVk{kt ðÄkhku Úkíkku Ëu¾kÞ Au. íkuÚke [kh ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄku.

ð÷ý : 16.13, 17, 17.38, 17.5, 19, 20.25, 20.63, 21.5, 22, 23.5, 26, 27.25, 27.88, 27.13, 25.5,

24.63

yÕÃkfk÷eLk ðÄ½x : –2.13, 13, –6.38, –2.5, –6, 11.75, 0.38, –6.5, –6, 12.5, –5, –0.25, –3.88,

10.88, –1.5, –6.63

9. Lke[uLke Mkk{krÞf ©uýeLke {ËËÚke [kh ðŠ»kÞ [r÷ík Mkhuhkþ ÷E ð÷ý þkuÄku.

ð»ko 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

ðu[ký

(fhkuz Y.{kt) 3 7 2 6 4 8 3 7 5 9 4

sðkçk : 4.625, 4.875, 5.125, 5.375, 5.625, 5.875, 6.125

10. Lke[u ykÃku÷e {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2021 ð»ko {kxu LkVkLkwt

ÃkqðkoLkw{kLk {u¤ðku.

ð»ko 2015 2016 2017 2018 2019

LkVku

  (÷k¾ Y.{kt) 45 55 67 63 65

sðkçk : a = 59, b = 4.8, y = 59 + 4.8 (t – 2017)

 y = 78.2 ÷k¾ xLk

11. Lke[u ykÃku÷e {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2022 Lkk ð»ko {kxu WíÃkkËLkLkwt

yLkw{kLk fhku.

ð»ko 2014 2015 2016 2017 2018 2019

WíÃkkËLk

(÷k¾ xLk{kt) 12 15 18 12 20 12

sðkçk : a = 14.83, b = 0.13, y = 14.83 + 0.13 [2(t – 2016.5)]

 y = 16.26

12. Lke[u ykÃku÷e {krníke WÃkhÚke Mkwhu¾kLkwt yLðkÞkusLk fhku.

ð»ko 2011 2013 2015 2017 2019

LkVku

(fhkuz{kt) 20 25 34 46 60

sðkçk : a = 37, b = 10.1, y = 37 + 10.1 (t – 2015)

13. Lke[u ykÃku÷e {krníke WÃkhÚke rî½kíke Ãkhð÷ÞLkwt yLðkÞkusLk fhku yLku íku WÃkhÚke 2021 {kxu WíÃkkËLkLkwt

ÃkqðkoLkw{kLk fhku.

ð»ko 2013 2014 2015 2016 2017 2018 2019

WíÃkkËLk

(÷k¾ xLk{kt) 7 8 9 11 12 13 10

sðkçk : a = 11.04, b = 0.79, c = –0.26
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y = 11.04 + 0.79 (t – 2016) – 0.26 (t – 2016)
2

y = 8.49 ÷k¾ xLk

14. Lke[u ykÃku÷e {krníkeLku ykÄkhu rî½kík Ãkhð÷ÞLkwt yLðkÞkusLk fhku.

ð»ko 2015 2016 2017 2018 2019 2020

WíÃkkËLk

(nòh xLk{kt) 100 105 126 130 180 190

sðkçk : a = 145.03, b = 9.7, c = –0.56

y = 145.03 + 9.7 [2(t – 2017.5)] – 0.56 [2(t – 2017.5)
2
]

15. Lke[u ykÃku÷e {krníke WÃkhÚke [r÷ík MkhuhkþLke heíku ð÷ý þkuÄe íkuLke {kiMk{e ðÄ½xku {u¤ðku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

2017 20 25 35

2018 22 21 40

2019 25 30 42

2020 23 22 44

sðkçk : ð÷ý : 26.67, 27.33, 26, 27.67, 28.67, 31.67, 32.33, 31.67, 29, 29.67

yÕÃkfk÷eLk ðÄ½x : –1.67, 7.67, –4, –6.67, 11.33, –6.67, –2.33, 10.33, –6, –7.67

{kuMk{e ðÄ½x : Q
1
 = –5.44, Q

2
 = –4.46, Q

3
 = 9.90

16. Lke[uLke ykÃku÷e {krníke WÃkhÚke [r÷ík MkhuhkþLke heíku ð÷ý þkuÄe íkuLke {kuMk{e ðÄ½x yLku yrLkÞr{ík

ðÄ½xku þkuÄku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

2016 15 20 25

2017 12 18 22

2018 12 13 24

2019 13 11 26

sðkçk : ð÷ý : 20, 19, 18.33, 17.33, 15.67, 16.33, 16.67, 16, 16.67

yÕÃkfk÷eLk ðÄ½x : 0, 6, –6.33, 0.67, 4.67, –3.67, –3.33, 7.33, –3, –5.67

{kuMk{e ðÄ½x : Q
1
 = –4.47, Q

2
 = –2.22, Q

3
 = 5.86

–2.22, 5.86, –4.47, –2.22, 5.86, –4.47, –2.22, 5.86, –4.47, –2.22

yrLkÞr{ík ðÄ½x : yÕÃkfk÷eLk ðÄ½x – {kuMk{e ðÄ½x

2.22, 0.14, –1.86, 2.89, –1.19, 0.81, –1.11, 1.47, 1.47, –3.44
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17. Lke[u ykÃku÷e {krníke WÃkhÚke {kuMk{e ðÄ½xku yLku yrLkÞr{ík ðÄ½xku þkuÄku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

Q
4

2016 4 5 7 9

2017 3 4 6 8

2018 7 6 8 9

2019 6 5 7 8

sðkçk : ynª [kh {kuMk{ ykÃku÷ Au. íkuÚke [kh ðŠ»kÞ [r÷ík MkhuhkþLke heíku ð÷ý þkuÄkÞ.

ð÷ý : 6.13, 5.88, 5.63, 5.38, 5.75, 6.5, 7, 7.38, 7.38, 7.13 ,6.88, 6.63

yÕÃkfk÷eLk ðÄ½x : 0.88, 3.13, –2.63, –1.38, 0.25, 1.5, 0, –1.38, 0.63, 1.88, –0.88, –1.63

{kuMk{e ðÄ½x : Q
1
 = –1.2, Q

2
 = –1.49, Q

3
 = 2.14

0.55, 2.14, –1.2, –1.49, 0.55, 2.14, –1.2, –1.49, 0.55, 2.14, –1.2, –1.49

yrLkÞr{ík ðÄ½x : 0.32, 099, –1.43, 0.11, –0.3, –0.64, 1.2, 0.11, 0.07, –0.26, 0.32, –0.14

18. Lke[uLke {krníke WÃkhÚke {kiMk{e Mkq[fyktf þkuÄku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

Q
4

2016 50 40 40 40

2017 52 52 45 47

2018 55 45 52 50

2019 60 53 45 65

sðkçk : x  = 49.55, Q
1
 = 109.73, Q

2
 = 96.08, Q

3
 = 92.04, Q

4
 = 102.15

19. Lke[uLke {krníke WÃkhÚke {kuMk{e Mkq[fyktf þkuÄku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

Q
4

2016 53 53 45 60

2017 62 62 60 62

2018 50 55 53 65

2019 60 50 52 60

2020 57 63 55 58

sðkçk : x  = 56.75, Q
1
 = 99.38, Q

2
 = 99.74, Q

3
 = 93.39, Q

4
 = 107.49
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20. Lke[uLke {krníke WÃkhÚke {kiMk{e Mkq[fyktf þkuÄku.

ð»ko/{kuMk{ ¼kð

Q
1

Q
2

Q
3

Q
4

2015 40 30 32 40

2016 42 42 40 42

2017 45 35 33 30

2018 40 33 25 33

2019 38 34 38 45

sðkçk : x  = 36.85, Q
1
 = 111.26, Q

2
 = 94.44, Q

3
 = 91.18, Q

4
 = 103.12

8.14 ¾k÷e søÞk Ãkwhku :

(1) [r÷ík MkhuhkþLke heíkLku ........ yÚkðk ........ heík íkhefu Ãký yku¤¾ðk{kt ykðu Au.

(sðkçk : yufku¥kh Mkhuhkþ, ÃkhtÃkrhík Mkhuhkþ)

(2) [r÷ík MkhuhkþLke økýíkhe ð¾íku ........ yLku ........ [r¢Þ økk¤kyku æÞkLk{kt ÷uðk{kt ykðu Au.

(sðkçk : yufe, çkufe)

(3) ºký ðŠ»kÞ [r÷ík MkhuhkþLke heík{kt ........ yLku ........ ð»ko ð÷ý {u¤ðe þfkíkwt LkÚke.

(sðkçk : «Úk{, AuÕ÷k)

(4) Ãkkt[ ðŠ»kÞ [r÷ík MkhuhkþLke heík{kt ........ yLku ........ ð»koLkwt ð÷ý {u¤ðe þfkíkwt LkÚke.

(sðkçk : «Úk{ çku, AuÕ÷k çku)

(5) Mkkík ðŠ»kÞ [r÷ík MkhuhkþLke heík{kt ........ yLku ........ ð»koLkwt ð÷ý {u¤ðe þfkíkwt LkÚke.

(sðkçk : «Úk{ ºký, AuÕ÷k ºký)

(6) Mkwhu¾kLkk yLðkÞkusLk{kt ........ «{kÛÞ Mk{efhýkuLkku WÃkÞkuøk ÚkkÞ Au.

(sðkçk : çku)

(7) rî½kík Ãkhð÷ÞLkk yLðkÞkusLk{kt ........ «{kÛÞ Mk{efhýkuLkku WÃkÞkuøk ÚkkÞ Au.

(sðkçk : ºký)

(8) yrLkÞr{ík ðÄ½x = yÕÃkfkr÷Lk ðÄ½x – ........ ðÄ½x.

(sðkçk : {kiMk{e)

(9) {kuMk{e Mkq[fyktf = 100
?
ix


(sðkçk : x )

(10) rðfMkíkk Ëuþ{kt çkufkheLkwt «{ký yu ........ ð÷ý Au.

(sðkçk : ½xíkwt)

(11) “{q¤ {krníke yLku yLkw{krLkík ®f{ík nt{uþk Mkh¾e nkuÞ Au.” yk rðÄkLk ........ Au.

(sðkçk : ¾kuxwt)
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(12) Mkwhu¾kLkwt yLðkÞkusLk y = 60.75 + 2.58x Au. ßÞkt 
2019

2
x

 
  
 

ð»ko
 Au. íkku ð»ko 2025 {kxu y Lkwt

yLkw{kLk = ........

(sðkçk : 68.49)

(13) yÕÃkfk÷eLk ðÄ½x = {q¤ {krníke{ktÚke ........ çkkË fhðk{kt ykðu Au.

(sðkçk : ð÷ý)

(14) Mkk{krÞf ©uýeLke ðÄ½x{kt (Y – T) – ............ = I

(sðkçk : C)

(15) ðu[ký y {kxu rî½kíke Ãkhð÷ÞLkwt yLðkÞkusLk Lke[u {wsçk Au. òu x yu ð»ko Ëþkoðu íkku ð»ko 2021 {kxu

ðu[ký y Lkwt yLkw{kLk fhku.

y = 25.19 + 5.15 [2(x – 2017.5)] + 0.24 [2(x – 2017.5)]
2

(sðkçk : 73)

8.15 [kðeYÃk þçËku :

• yufku¥kh Mkhuhkþ : [r÷ík Mkhuhkþ

• yufe [r¢Þ økk¤ku : yufe MktÏÞk Ähkðíkku Mk{Þkøkk¤ku (su{ fu, 3, 5, 7 ....... ð»koLkku økk¤ku)

• rºkðŠ»kÞ : ºký ð»koLkku økk¤ku

• yÕÃkfk÷eLk ðÄ½x : xqtfkøkk¤k{kt Úkíkk VuhVkhku

• çkufe [r¢Þøkk¤ku : çkufe MktÏÞk Ähkðíkku Mk{Þøkk¤ku (su{ fu, 4, 6, ........ ð»koLkku økk¤ku)

• ÃkqðkoLkw{kLk : Äkhýk, yLkw{kLk

• rî½kík : çku½kík (Ëk.ík. y = a + bx + cx
2 {kt x Lke ½kík 2 Au.)
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