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†hvMvb 
 

 
 

 

cvV 1 : †hvMvb  
 

D‡Ïk¨  
G cvV  †k‡l Avcwb − 
• †hvMvb wewa eY©bv Ki‡Z cvi‡eb|  
• †hvMvbm~wP †_‡K †hvMvb †iLv AsKb Ki‡Z cvi‡eb|  
• †hvMvb †iLv Wvbw`‡K DaŸ©Mvgx nIqvi KviY eY©bv Ki‡Z cvi‡eb|  
 

†Kvb wbw ©̀ó mg‡q †Kvb wbw ©̀ó `v‡g GKRb we‡µZv †Kvb ª̀‡e¨i †h cwigvY weµq 
Ki‡Z cÖ ‘̄Z _v‡K Zv‡K e‡j †hvMvb| D`vniY¯̂iƒc, g‡b Kiv hvK 10 UvKv `‡i GKRb 
Avjy Drcv`K 15 †KwR Avjy wewµ Kivi Rb¨ evRv‡i Avbj| GLb GB 15 †KwR nj 
Avjyi †hvMvb| hw` evRv‡i G‡m †`‡L †h Avjyi `vg †KwR cÖwZ 9 UvKv Ges ZLb †m 
Avjy wewµ Ki‡Z bvivR n‡e ZLb 15 †KwR‡K Avi †hvMvb ejv hv‡e bv|  
 
†hvMvb wewa  
†hvMv‡bi msÁvq Avgiv †`Ljvg †h †Kvb ª̀‡e¨i †hvMvb Zvi `v‡gi Dci cÖavbZ 
wbf©ikxj| A_©vr †hvMvb I `v‡gi g‡a¨ GKwU A‡cw¶K m¤úK© we`¨gvb| GB A‡cw¶K 
m¤úK© cÖZ¨¶ Ges G‡K e‡j †hvMvb wewa|  
†hvMvb wewawU nj − Ab¨vb¨ Ae ’̄v AcwiewZ©Z †_‡K ª̀‡e¨i `vg evo‡e Zvi †hvMvb 
evo‡e Ges `vg Kg‡j †hvMvb Kg‡e| A_©vr `vg I †hvMv‡bi g‡a¨ mivmwi ev abvÍK 
m¤úK© we`¨gvb|  
Avgv‡`i Dc‡iv³ D`vniY †_‡K Avgiv ej‡Z cvwi †h, hLb Avjyi `vg 10 UvKv ZLb 
GKRb Avjy we‡µZv 15 †KwR Avjy wewµ Ki‡Z cÖ ‘̄Z _v‡K| GLb hw` Avjyi `vg 10 
UvKv †_‡K 12 UvKv nq ZLb †m 15 †KwRi e`‡j 20 †KwR Avjy wewµ Ki‡Z cÖ ‘̄Z 
_v‡K| GLb Avjyi `vg hw` 9 UvKv nq Z‡e we‡µZv nqZ 10 †KwR Avjy wewµ Ki‡Z 
cÖ ‘̄Z _vK‡e| G‡Z Avgiv †`Ljvg †h, Avjyi `vg hLb ev‡o ZLb Avjy we‡µZv †ekx 
Avjy wewµ Ki‡Z cÖ ‘̄Z _v‡K| Avi Avjyi `vg hLb K‡g hvq ZLb †m Kg Avjy wewµ 
Ki‡Z cÖ ‘̄Z _v‡K| Avjyi `vg I Avjyi †hvMv‡bi GB m¤úK©‡K †hvMvb wewa e‡j|  
 
†hvMvb m~Px  
Avgiv †`‡LwQ †h, †Kvb ª̀‡e¨i `vg I Zvi †hvMv‡bi g‡a¨ GKUv A‡cw¶K m¤úK© 
we`¨gvb| GLb wewfbœ `v‡g †hvMv‡bi †h wewfbœ cwigvY cvIqv hvq Zv‡K hLb Avgiv 
GKwU Q‡Ki mvnv‡h¨ cÖKvk Ki‡ev ZLb Zv‡K e‡j †hvMvb m~Px|  

 
 
 
 

BDwbU 
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wb‡æ GKwU †hvMvb m~Pxi D`vniY †`qv nj :  
 

Av‡gi †hvMvb m~Px  
 

`vg / †KwR  †hvMv‡bi cwigvY / †KwR  
40 
50 
60 

100 
120 
140 

 
Dc‡iv³ D`vni‡Y †`Lv hv‡”Q †h, hLb Av‡gi `vg 40 UvKv/‡KwR ZLb Av‡gi †hvMvb 
100 †KwR| GLb hw` Av‡gi `vg †e‡o 50 ev 60 UvKv nq Z‡e †hvMv‡bi cwigvYI 
†e‡o 120 ev 140 †KwR n‡e|  
 
†hvMvb †iLv  
ª̀‡e¨i `vg I †hvM‡bi g‡a¨ †h Av‡cw¶K m¤úK© Zv‡K hw` Avgiv wP‡Î iƒc †`B Z‡e 

†hvMvb †iLv cve| A_©vr wewfbœ `v‡g ª̀‡e¨i †h wewfbœ †hvMvb Zv‡K wP‡Îi cÖKvk Ki‡jB 
†hvMvb †iLv cvIqv hvq| Dc‡ii m~Px‡K wP‡Î iƒc w`‡j wbæiƒc SS †hvMvb †iLv cvIqv 
hvq|  
 
 
 
 
 
 
 
 
 
 

wP‡Î : Y A‡¶ ª̀‡e¨i `vg Avi X A‡¶ †hvMv‡bi cwigvY †`Lvb nj| GLb 40 UvKv 
†KwR `‡i †hvMv‡bi cwigvY nq 100 †KwR| ZLb a we› ỳ w`‡q cÖKvk cvq| Gici 50 
ev 60 UvKv †KwR `‡i †hvMv‡bi cwigvY h_vµ‡g 120 I 140 †KwR hv b I c we› ỳ 
Øviv cÖKvwkZ| GLb a, b I c we› ỳ‡K †hvM K‡i Avgiv SS GKwU †iLv †cjvg Zv 
Av‡gi †hvMvb †iLv|  
 
Abykxjbx 6.1.1  
wb‡æ †Kvb †`‡ki †cqv‡Ri †hvMv‡bi QK †`qv nj GLvb †_‡K †cqv‡Ri †hvMvb †iLv 
A¼b Ki|  

`vg/‡KwR †hvMvb/gvm 
40 
35 
30 
20 

4000 
7000 
9000 
12000 
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†hvMvb †iLv †Kb Wvb w`‡K DaŸ©Mvgx nq?  
†Kvb ª̀‡e¨i `vg hLb ev‡o ZLb we‡µZvi weµq jä A‡_©i cwigvY ev‡o| Drcv`K 
ZLb †m ª̀e¨ Drcv`‡b †ekx AvMÖnx nq| G‡Z Drcv`‡bi Dcv`vb‡K H ª̀e¨ Drcv`‡bB 
†ekx wb‡qvM Ki‡e Ges ª̀‡e¨i Drcv`bI evo‡e| A_©vr ª̀‡e¨i `vg evo‡j Zvi Drcv`b 
ev‡o|  
Ab¨w`‡K hw` ª̀‡e¨i `vg K‡g Z‡e we‡µZvi weµqjä A‡_©i cwigvY K‡g| Drcv`K 
ZLb Avi H ª̀e¨ Drcv`‡b AvMÖnx nq bv Ges Drcv`‡bi Dcv`vb‡KI H ª̀e¨ Drcv`‡b 
†ekx wb‡qvM K‡i bv| G‡Z Drcv`b Kg nq| A_©vr ª̀‡e¨i `vg Kg‡j Zvi †hvMv‡bi 
cwigvYI K‡g| 
AZGe †`Lv hv‡”Q †h, ª̀‡e¨i `vg I Zvi †hvMv‡bi m‡½ GwU mivmwi ev cÖZ¨¶ m¤úK© 
we`¨gvb| GB cÖZ¨¶ ev abvÍK m¤ú‡K©i Kvi‡YB †hvMvb †iLv Wvbw`‡K DaŸ©Mvgx|  
 
†hvMv‡bi wba©viKmg~n  

Avgiv †`‡LwQ †h, †Kvb ª̀‡e¨i †hvMv‡bi cwigvY Zvi evRvi `v‡gi Dci cÖavbZt wbf©i 
K‡i| wKš‘ †hvMvb ïaygvÎ ª̀‡e¨i `v‡gi Dci wbf©i bv K‡i AviI A‡bK Dcv`v‡bi 
Dci wbf©i K‡i| †hgb Drcv`‡bi DcKiYmg~‡ni `vg (PF), cÖvK…wZK Ae ’̄v (N), 
KvwiMix †KŠkj (T), Ki/fZz©wK (T/S), m¤úwK©Z ª̀‡e¨i `vg (Pr), we‡µZvi msL¨v 
(SN), Drcv`‡K Avq I wewb‡qvM (Y/I) —̄i BZ¨vw`|  

GB me¸wj Dcv`vb‡K we‡ePbv Ki‡j †h †hvMvb A‡c¶K cve Zv nj QS = f(P, PF, 
N, T/S, Pr SN, Y/I ...........)  

wKš‘ Av‡jvPbvi myweavi Rb¨ Avgiv ª̀‡e¨i `vg Qvov Ab¨vb¨ me Dcv`vb‡K w ’̄i a‡i 
ïaygvÎ wbR¯̂ `vg‡K cwieZ©bkxj a‡i †h †hvMvb A‡c¶K cvB Zv nj QS = f(P) 
A_©vr Ab¨vb¨ Ae ’̄v AcwiewZ©Z _vK‡j †Kvb ª̀‡e¨i †hvMvb Zvi `v‡gi DciB 
wbf©ikxj|  
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 `ª‡e¨i `vg  
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b
    

   

 14 a 
 
   

 

 S 
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cvV 2 : †hvMv‡bi cwieZ©b I †hvMvb †iLvi 
’̄vbvš—i  

D‡Ïk¨  
G cvV †k‡l Avcwb − 
• †hvMv‡bi cwieZ©‡bi KviYmg~n ej‡Z cvi‡eb|  
• †hvMvb †iLvi ’̄vbvš—i e¨vL¨v Ki‡Z cvi‡eb|  
 
†hvMv‡bi cwieZ©b  
†hvMv‡bi †h wba©viKmg~‡ni K_v Avgiv Av‡jvPbv Kijvg Zv‡`i g‡a¨ Ab¨vb¨ Ae ’̄v 
AcwiewZ©Z †_‡K ïaygvÎ `v‡gi cwieZ©‡bi Kvi‡Y †hvMv‡bi cwigv‡Yi †h cwieZ©b nq 
Zv‡K †hvMv‡bi cwieZ©b e‡j| †hgb, wW‡gi `vg hLb 14 UvKv/nvwj ZLb wW‡gi 
†hvMv‡bi cwigvY nq 20 nvwj, Avi wW‡gi `vg †e‡o 16 UvKv n‡j †hvMv‡bi cwigvY 
†e‡o 29 nvwj nj| G‡¶‡Î Avgiv GKB †hvMvb †iLv SS Gi Dc‡i a we› ỳ †_‡K b 
we› ỳ‡Z hve| G‡KB e‡j †hvMv‡bi cwieZ©b|  
 
 
 
 
 
 
 
 
 
 
 
Abykxjbx 6.2.1 
imy‡bi `vg hLb 10 UvKv/‡KwR ZLb †Kvb †`‡ki imy‡bi †hvMvb 10,000 †KwR| GLb 
hw` imy‡bi `vg 15 UvKv/‡KwR nq Z‡e †m †`‡ki imy‡bi †hvMv‡bi cwieZ©b wP‡Îi 
gva¨‡g †`LvI|  
 
†hvMvb †iLvi ¯’vbvš—i  
Ab¨w`‡K †hvMv‡bi †h me wba©viK¸wj Av‡Q Zv‡`i g‡a¨ ïaygvÎ ª̀‡e¨i `vg Qvov Ab¨vb¨ 
Dcv`vb¸wji †h †Kvb GKwUi cwieZ©‡bi Kvi‡Y †hvMvb †iLvi †h ’̄vb cwieZ©b nq 
Zv‡K e‡j †hvMvb †iLvi ’̄vbvš—i| c~‡e©i wbw ©̀ó `v‡g †hvMv‡bi cwigvY hLb evo‡e ZLb 
†hvMvb †iLv Wvbw`‡K ’̄vbvš—wiZ nq| Avevi c~e© wba©vwiZ `v‡g †hvMvb hLb Kg‡e ZLb 
†hvMvb †iLv ev‡g ’̄vbvš—wiZ nq|  
D`vniY¯̂iƒc : g‡bKwi, GKwU kv‡U©i `vg eZ©gv‡b 400 UvKv| GB 400 UvKv `v‡g 
kv‡U©i †hvMvb nj 50wU| hv SO SO †hvMvb †iLv Øviv †`Lvb nj| GLb hw` KvwiMwi 
Kjv‡KŠk‡ji DbœwZ nq Z‡e Kvco wk‡í DbœZ hš¿cvwZi D™¢veb n‡e| G‡Z GKB Li‡P 
Av‡Mi †P‡q †ekx Kvco Drcv`b Kiv hv‡e| A_©vr c~‡e©i `v‡g †ekx cwigvY kv‡U©i 

� 
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 ª̀‡e¨i `vg  
 S0 
  

    S1 
   

 400 a b 
 

  
 

 S0 

  S1  
  `™áe®i ÜhvMvb  
  50 60  

 

 ™̀áe®i `vg  
 S2 
  

    S0  
   

 400  
 

  
 

 S2 

  S0  
  `™áe®i ÜhvMvb  
  40 50  

 

†hvMvb n‡e| g‡b Kwi 400 UvKv `v‡gB GLb 60wU kv‡U©i †hvMvb nq| G‡¶‡Î †hvMvb 
†iLv Wv‡b ’̄vbvš—wiZ n‡q S1 S1 nj| wb‡Pi wP‡Î Zv †`Lv‡bv n‡jv :  
 
 
 
 
 
 
 
 
 
 
Abykxjbx 6.2.2  
KvM‡Ri `vg hLb 15 UvKv/w` —̄v ZLb GKwU KvM‡Ri wgj 10,000 w` —̄v KvM‡Ri 
†hvMvb †`q| GLb hw` miKvi Zv‡K 10,000 UvKv fZz©wK †`q Z‡e KvM‡Ri †hvMv‡bi 
wK cwieZ©b n‡e wP‡Îi gva¨‡g †`LvI|  
 
Avevi hw` e ¿̄wk‡í e¨eüZ DcKi‡Yi `vg †e‡o hvq, †hgb myZvi `vg †e‡o †M‡j Z‡e 
Drcv`b LiPI †e‡o hv‡e| G Ae ’̄vq Av‡Mi `v‡g †hvMv‡bi cwigvY K‡g hv‡e| g‡b 
Kwi 400 UvKv `v‡g GLb 40wU kv‡U©i †hvMvb nq ZLb †hvMvb †iLv ev‡g ’̄vbvš—wiZ 
n‡q S2 S2 nq|  
 
 
 
 
 
 
 
 
 
 
 
Abykxjbx 6.2.3  
Kj‡gi `vg hLb 5 UvKv (cÖwZwU) ZLb GKRb Kjg we‡µZv 10,000 Kjg †hvMvb 
†`q| GLb hw` miKvi Kj‡gi weµ‡qi Dci Ki avh©¨ K‡i Z‡e Kj‡gi †hvMvb wKfv‡e 
cwiewZ©Z n‡e wP‡Îi gva¨‡g †`LvI|  
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cvV 3 : †hvMv‡bi w ’̄wZ ’̄vcKZv  
 

D‡Ïk¨  
G cvV †k‡l Avcwb −  
• †hvMv‡bi wewfbœ ai‡bi w ’̄wZ ’̄vcKZv eY©bv Ki‡Z cvi‡eb|  
• †hvMv‡bi w ’̄wZ ’̄vcKZvi wba©viKmg~n eY©bv Ki‡Z cvi‡eb|  
 

†hvMvb wewa‡Z Avgiv †`‡LwQ †h, Ab¨vb¨ Ae ’̄v w ’̄i _vK‡j †Kvb ª̀‡e¨i `v‡gi 
cwieZ©‡bi m‡½ †hvMv‡bi cwigvYI cwiewZ©Z nq| `v‡gi cwieZ©‡bi m‡½ †hvMv‡bi 
cwieZ©‡bi gvÎv wewfbœ ª̀‡e¨i †¶‡Î wewfbœ iKg| GB `v‡gi cwieZ©‡bi m‡½ †hvMv‡bi 
mvov †`qvi gvÎv‡K †hvMv‡bi w ’̄wZ ’̄vcKZv e‡j| w ’̄wZ ’̄vcKZv‡K kZvswkK cwieZ©‡bi 
Øviv cÖKvk Kiv nq|  

AZGe Avgiv ej‡Z cvwi, `v‡gi Av‡cw¶K ev kZvswkK cwieZ©‡bi d‡j †hvMv‡bi †h 
Av‡cw¶K ev kZvswkK cwieZ©b nq Zv‡K †hvMv‡bi w ’̄wZ ’̄vcKZv e‡j| GB msÁv‡K 
wb‡æv³ m~‡Îi gva¨‡g cÖKvk Kiv nq|  
 

†hvMv‡bi w ’̄wZ ’̄vcKZv =  †hvMv‡bi cwigv‡Yi kZvswkK cwieZ©b  

 ª̀‡e¨i `v‡gi kZvswkK cwieZ©b  
 

 †hvMv‡bi cwieZ©‡bi cwigvY   dQs 
 g~j †hvMvb   Qs 
 Qs =   = 
 `v‡gi cwieZ©‡bi cwigvY   dP 
 g~j `vg   P 

ev, Qs
dQs

dP

P

Qs
= ×  

 

GLv‡b es = †hvMv‡bi w ’̄wZ ’̄vcKZv, dQs = †hvMv‡bi cwigv‡Yi cwieZ©b,  
Qs = g~j †hvMvb, dP = `v‡gi cwieZ©‡bi cwigvY, P = g~j `vg|  
 

Abykxjbx 6.3.1 
†Kvb ª̀‡e¨i mieivn A‡c¶K Q = .5 + 2P2

. †hvMv‡bi `vg w ’̄wZ ’̄vcKZv wbY©q 
Ki“b| hLb P = 2|  
 
 
 

cÖKvi‡f` :  
†hvMv‡bi w ’̄wZ ’̄vcKZv cuvP cÖKvi :  
1| GK‡Ki mgvb w ’̄wZ ’̄vcKZv (es = 1) 
2| GK‡Ki †P‡q †ekx w ’̄wZ ’̄vcKZv (es > 1) 
3| GK‡Ki †P‡q Kg w ’̄wZ ’̄vcKZv (es < 1) 
4| k~b¨ w ’̄wZ ’̄vcKZv ev m¤ú~Y© Aw ’̄wZ ’̄vcKZv (es = 0) 
5| Amxg w ’̄wZ ’̄vcKZv ev m¤ú~Y© w ’̄wZ ’̄vcKZv (es = ∝) 
 

� 
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†hvMv‡bi w¯’wZ¯’vcKZv wba©viK mg~n  

†hvMv‡bi w ’̄wZ ’̄vcKZv †h me wel‡qi Dci wbf©i K‡i †m¸wj wbæiƒc − 

1| mgq : ¯̂íKvj A‡c¶v `xN©Kv‡j †hvMvb w ’̄wZ ’̄vcKZv †ekx| A_©vr †hvMvb 
w ’̄wZ ’̄vcKZv mg‡qi mv‡_ e„w× cvq|  

2| DcKiYmg~‡ni MwZkxjZv : Drcv`‡b e¨eüZ DcKiYmg~n‡K GK †¶Î †_‡K 
Ab¨ †¶‡Î ’̄vbvš—‡ii gvÎv hZ †ekx nq w ’̄wZ ’̄vcKZv ZZ †ekx n‡e|  

3| SyuwK MÖnY : D‡`¨v³vMY hZB SuzwK AvMÖnx n‡e, †hvMv‡bi w ’̄wZ ’̄vcKZv ZZB 
AwaK n‡e|  
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cvV 5 : †hvMvb I mgq  
 
D‡Ïk¨  
G cvV †k‡l Avcwb −  
• †hvMv‡bi mv‡_ mg‡qi m¤úK© eY©bv Ki‡Z cvi‡eb|  
 
†hvMv‡bi w ’̄wZ ’̄vcKZv mg‡qi mv‡_ m¤úwK©Z| †hvMv‡bi wba©viYKvix Dcv`v‡bi g‡a¨ 
†Kvb GKwUi cwieZ©b n‡j †hvMv‡bi †h cwieZ©b n‡e Zv `xN©Kv‡ji †P‡q ¯̂íKv‡j Kg| 
Gi KviY nj mgq †ekx n‡j Drcv`b †¶‡Î dvg©¸wj cÖ‡qvRbxq cwieZ©b I wbqš¿Y 
mvab Ki‡Z cv‡i Ges B”QvgZ †hvMv‡bi n«vm e„w× K‡i| Aa¨vcK gvk©vj †hvMv‡bi 
wZbwU mgqKv‡ji K_v D‡j−L K‡ib, h_v : K. gyn~Z©Kvj, L. ¯̂íKvj, M. `xN©Kvj| 
G‡`i cÖPwjZ msÁv¸wj nj −  

K. gyn~Z©Kvj : GKwU wbw ©̀ó gyn~‡Z© Drcv`bKvix Drcv`b evov‡Z ev Kgv‡Z cv‡i bv 
e‡j †hvMv‡biI †Kvb cwieZ©b nq bv| A_©vr †hvMvb w ’̄wZ ’̄vcKZv gyn~Z©Kv‡j k~b¨ 
nq|  

L. ¯̂íKvj : ¯̂íKv‡j †hvMv‡bi wKQyUv e„w× Kiv m¤¢e| KviY ¯̂íKv‡j wkícÖwZôv‡bi 
hš¿cvwZ, KviLvbv, AvqZb, BZ¨vw` cwieZ©b Kiv hvq bv e‡j Drcv`b ¶gZvI 
mxwgZ _v‡K| ZLb ïaygvÎ AwaKmsL¨K kªwgK wb‡qvM K‡i ev cyivZb 
kªwgKMY‡K AwZwi³ mgq Kv‡R wb‡qvM K‡i Drcv`b e„w× Ki‡Z cv‡i| Gici 
`vg AviI e„w× †c‡j †hvMvb †gv‡UB mvov †`q bv|  

M. `xN©Kvjxb : `xN©Kv‡j †hvMv‡bi B”QvgZ cwieZ©b Kiv hvq, KviY `xN©Kv‡j me 
e¨qB cwieZ©bkxj Ges bZzb dvg© wk‡í †hvM`vb Ki‡Z Ges cyivZb dvg© †ei 
n‡q †h‡Z cv‡i| d‡j Drcv`b ev‡o Ges evRvi `vg n«vm cvq|  

 
D`vniY¯̂iƒc ejv hvq, †Kvb wbw ©̀ó Kvi‡Y Avgv‡`i †`‡k we ỳ¨r mieivn k~b¨ n‡q †Mj| 
d‡j nvwi‡K‡bi Pvwn`v nVvr K‡i †e‡o hv‡e Ges nvwi‡K‡bi `vg †e‡o hv‡e| KviY 
gyn~Z©Kv‡j nvwi‡K‡bi †hvMvb evovb m¤¢e bq| Gici ¯̂íKv‡j nvwi‡Kb wk‡í bZzb 
†jvK wb‡qvM K‡i ev cyivZb kªwgK‡`i‡K †ekx mgq KvR Kwi‡q nvwi‡K‡bi †hvMvb 
wKQyUv evov‡bv m¤¢e| hw` we ỳ¨r mieiv‡ni GB NvUwZ wPi ’̄vqx e‡j g‡b Kiv nq Z‡e 
nvwi‡K‡bi Drcv`‡bi Rb¨ bZzb bZzb KviLvbv ’̄vcb Kiv n‡e| G‡Z nvwi‡K‡bi †hvMvb 
evo‡j Zvi evRvi `vg n«vm cv‡e| AZGe Avgiv †`L‡Z †cjvg †h, †hvMv‡bi cwigvY 
wba©vi‡Y mgq GKwU D‡j−L‡hvM¨ Dcv`vb|  
 
Abykxjbx 6.5.1 
1. mg‡qi mv‡_ †hvMv‡bi m¤úK© eY©bv Ki“b|   
 

� 

 


