
i

8f]s] kmnkm"n Joj;fon] dlxnfsf] cfly{s :t/ / kfl/jfl/s

;DaGwdf NofPsf] kl/jt{g

-kf]v/f dxfgu/kflnsf, j8f g+= ( k[YjLrf]ssf] Ps ;dfhzf:qLo cWoog_

lqe'jg ljZjljBfno dfgljls tyf ;fdflhs zf:q ;+sfo cGtu{t

;dfhzf:q ljifosf] :gftsf]Q/ txsf] cf+lzs cfjZostf

kl/k'lt{sf nflu ;dfhzf:q tyf u|fld0f ljsf; ljefu

k[YjLgf/fo0f SofDk;, kf]v/fdf k|:t't

zf]w kq

k|:t'tstf{

u+uf af:tf]nf

/f]n g+= (%÷)&!

k/LIff /f]n g+=M $*)@(&÷)&%

lq=lj= btf{ g+=M ^–@–$*–!%^!–@)!@

lqe'jg ljZjljBfno

k[YjLgf/fo0f SofDk;

;dfhzf:q tyf u|fld0f ljsff]v/f, @)&*



ii

l;kmfl/; kq

lqe'jg ljZjljBfno, k[YjLgf/fo0f SofDk;, dfgljsL tyf ;fdflhs zf:q ;+sfo

;dfhzf:q ljefu cGtu{t ;dfhzf:q ljifosf] :gftsf]Q/ txsf] låtLo jif{sf]

cfjZostf kl/k"lt{sf lglDt zf]wstf{ 5fqf u+uf af:tf]nfåf/f æ8f]s] kmnkm"n Joj;fon]

dlxnfsf] cfly{s :t/ / kfl/jfl/s ;DaGwdf NofPsf] kl/jt{g -kf]v/f dxfgu/kflnsf,

j8f g+= ( k[YjLrf]ssf] Ps ;dfhzf:qLo cWoog_Æ zLif{sdf tof/ kfl/Psf] zf]wkq

d]/f] k|ToIf ;'k/l/j]If0f / lgb]{zgdf tof/ kfl/Psf] xf] . pQm zf]w kqnfO{ cfjZos

d'NofÍgsf] nflu d"NofÍg ;ldlt ;dIf l;kmfl/; ub{5' .

================================

lzjhL u'?ª

zf]w lgb]{zs

;dfhzf:q ljefu

k[YjLgf/fo0f SofDk;, kf]v/f

ldlt M @)&*÷!@÷*



iii

:jLs[lt kq

lqe'jg ljZjljBfno k[YjLgf/fo0f SofDk;, dfgljsL tyf ;fdflhs zf:q

;ª\sfo, ;dfhzf:q ljifodf :gftsf]Q/ tx låtLo jif{sf] cfjZostf kl/k"lt{sf]

lglDt zf]wstf{ 5fqf u+uf af:tf]nfåf/f o; ljefudf k|:t't æ8f]s] kmnkm"n Joj;fon]

dlxnfsf] cfly{s :t/ / kfl/jfl/s ;DaGwdf NofPsf] kl/jt{g -kf]v/f

dxfgu/kflnsf, j8f g+= ( k[YjLrf]ssf] Ps ;dfhzf:qLo cWoog_Æ zLif{sdf tof/

kfl/Psf] zf]wkq d"Nof+sg ;ldltaf6 :jLs[lt k|bfg ul/Psf] 5 .

d"Nofª\sg ;ldlt

==========================================

lzjhL u'?ª

zf]w lgb]{zs

;dfhzf:q ljefu

k[YjLgf/fo0f SofDk;, kf]v/f

=======================================

t]h k|;fb ;'j]bL

afXo k/LIfs

;dfhzf:q ljefu

k[YjLgf/fo0f SofDk;, kf]v/f

=======================================

lzj axfb'/ yfkf

ljefluo k|d'v

;dfhzf:q ljefu

k[YjLgf/fo0f SofDk;, kf]v/f

ldlt M @)&*÷!@÷!*



iv

s[t1tf1fkg

k|:t't zf]wkq lqe'jg ljZjljBfno dfgljsL tyf ;fdfhLs zf:q ;+sfo

cGtu{t k[YjLgf/fo0f SofDk; :gftsf]Q/ tx bf];|f] jif{sf] ;dfh zf:q ljifosf]

:gftsf]Q/ pkflwsf] cf+lzs cfjZostf kl/k"lt{sf] nflu tof/ ul/Psf] xf] . of]

zf]wkq tof/ ug{ cfkm\gf] sfo{ Jo:ttfsf afah'b klg dxTjk"0f{ ;do pknAw u/fO{

zf]wkqsf]  ljleGg ;Nnfx ;'emfj k|bfg ub}{ lg/Gt/ zf]wsfo{df lgb]{zg ug'{ x'g] zf]w

lgb]{zs cfb/0fLo u'? lzjhL u'?ª k|lt xflb{s cfef/ JoQm ub{5' . ljefuLo k|d'v

lzj axfb'/ yfkf tyf jfXo k/LIfs u'? t]h k|;fb ;'j]bL k|lt s[t1tf k|s6 ug{

rfxG5' .

o;}u/L o; zf]wkqsf] nflu cWoog ;fdfu|L pknAw u/fP/ ;xof]u ul/lbg]

k[YjLgf/fo0f SofDk; k':tsfno k|lt cfef/L 5' . cWoogsf l;nl;nfdf Jo:ttfsf

afjh'b cd'No ;do k|bfg u/L ;xof]u ul/lbg'x'g] pQ/bftfx? k|lt xflb{s wGojfb

lbg rfxG5' . n]vg sfo{df plrt jftfj/0f ldnfO{ ;xof]u ug{] lhjg ;fyL >L ;'hg

cfrfo{nfO{ ;bf :d/0f ug{ rfxG5' . cGTodf sDKo'6/ 6fOlkË, lk|lG6Ë u/L ;xof]u

k'¥ofpg] Pe/]i6 sDKo'6/ ;]G6/k|lt xflb{s wGojfb 1fkg ub{5' .

u+uf af:tf]nf



v

zf]w;f/

k|:t't zf]wkq lqe'jg ljZjljBfno cGtu{t ;dfhzf:q, dfgjzf:q ljefu,

;dfhzf:q ljifosf] :gftsf]Q/ tx l4lto jif{sf] nfuL tof/ ul/Psf] xf] . o;

zf]wkqdf 8f]s] kmnkm"n Joj;fon] dlxnfsf] cfly{s :t/ / kfl/jfl/s ;DaGwdf

NofPsf] kl/jt{g af/] cWoog ul/Psf] 5 . h;df 8f]s] kmnkm"n Joj;fo ug{]

dlxnfx?sf] cfDbfgL, vr{, art, nufgL / Joj;fon] kfl/jfl/s ;DaGwdf NofPsf]

kl/jt{gsf] af/]df cWoog ul/ ljZn]if0f ul/Psf] 5 .

of] cWoog u'0ffTds tyf ljZn]if0ffTds cg';Gwfg 9fFrfdf cfwfl/t /x]sf] 5 .

tYof+s ;+sngsf] ;|f]tdf k|fylds / l4lto b'a} u'0ffTds k|s[ltsf /x]sf 5g\ .

xfn;Dd o; 8f]s] kmnkm"n Joj;foL dlxnf ;DalGw cWoog cg';Gwfg gePsf]

cj:yfdf ;do, hgzlQm / cfly{s cefjsf sf/0fn] l;ldt ul/Psf] k|:t't cWoog

kf]v/f dxfgu/kflnsf j8f g+= ( k[YjLrf]s l:yt k"j{df rfOgf k'n b]lv klZrddf

nvgrf]s ;Dd / pQ/df xªsª ahf/ b]lv blIf0fdf a;kfs{ 6ld{gn ;Ddsf] If]q

leq 8f]s] kmnkm"n Joj;fo ug{] dlxnfnfO{ Theoretical Saturation ljlwnfO{ cfwf/

agfO{ !@ hgf Joj;foL dlxnfnfO{ 5gf]6 ul/Psf] 5 . tYof+s ;|f]t dWo k|fylds

;|f]tnfO{ al9 hf]8 lbOPsf] 5 . h;n] ubf{ cg';Gwfg al9 oyfy{k'/s j}1flgs /xf];\

elg ;fdu|L ;+sngdf k|fydLs ;|f]tsf nflu cjnf]sg ljlw, j}olQms cWoog /

cGt/jftf{ ljlwsf] k|of]u ul/Psf] 5 eg] l4lto ;|f]tsf nflu k|sflzt / ck|sflzt

n]v, /rgf, k':ts, OG6/g]6sf] ;xof]u lnOPsf] 5 .

k|:t't cWoogdf 8f]s] kmnkm"n Joj;fo ug{] dlxnfx?n] cfDbfgL kZrft 3/

vr{ ug]{, art ug{] aflgsf] ljsf;, 3/fo;L lg0ff{os sfo{df dlxnfsf] lg0f{osf] sb/

ePsf] / kfl/jfl/s ;DaGwdf klg kl/j{g ePsf] kfOof] . Joj;fo kZrft dlxnfx?

cfTdlge{/ x'b}F uPsf] kfOof] .



vi

ljifo;"rL

k[i7

l;kmfl/; kq ii

:jLs[lt kq iii

s[t1tf 1fkg iv

ljifo ;"rL v

zf]w;f/ vii

cWofo Ps M kl/ro !–%

!=! cWoogsf] k[i7e"ld !

!=@ ;d:ofsf] syg #

!=# cWoogsf] p2]Zo $

!=$ cWoogsf] dxTj $

!=% cWoogsf] l;df $

!=^ cWoogsf] ;+u7gfTds 9fFrf %

cWofo b'O{ M ;flxTosf] k'g/fjnf]sg ^–!^

@=! ;}4flGts k'g/fjnf]sg ^

@=!=! cfly{s l;4fGt ^

@=!=@ n}lËs cjwf/0ff &

@=@ k"j{ ;flxTosf] cWoog (

cWofo tLg M cg';Gwfg ljlw !&–@)

#=! cWoog If]q 5gf}6sf] cf}lrTo !&

#=@ cg';Gwfg 9fFrf !&

#=# cWoogsf] gd'gf 5gf]6 ljlw !&



vii

#=$ tYofÍsf] k|s[lt / ;|f]t !*

#=$=! k|fylds ;|f]t !(

#=$=@ lålto ;|f]t @)

#=% tYofÍsf] k|:t'lts/0f Pj+ ljZn]if0f @)

cWofo rf/M 8f]s] kmnkm"n Joj;fon] dlxnfsf] cfly{s ljj/0f @!–##

$=! 8f]s] kmnkm"n Joj;foL dlxnfsf] cfDbfgL / artsf] cj:yf @!

$=@ 8f]s] kmnkm"n Joj;foL dlxnfsf] vr{sf] ljj/0f @%

$=# 8f]s] kmnkm"n Joj;foL dlxnfsf] cfly{s nufgLsf] cj:yf @&

$=$ 8f]s] kmnkm"n Joj;fodf dlxnf ;+nUg x'g'sf] sf/0f #)

cWofo kf“rM 8f]s] kmnkm"n Joj;foL dlxnfsf] kfl/jfl/s ;DaGw #$–$^

%=! 8f]s] kmnkm"n Joj;foL dlxnf dfyL kfl/jfl/s b[li6sf]0f #$

%=@ 8f]s] kmnkm"n Joj;foL dlxnfsf] kfl/jfl/s lg0f{o k|s[ofdf e'ldsf #&

%=# 8f]s] kmnkm"n Joj;foL dlxnfsf] kfl/jfl/s lhDd]jf/Lsf] cj:yf $)

%=$ 8f]s] kmnkm"n Joj;foL dlxnfsf] kfl/jfl/s ;DaGwdf cfPsf]

kl/jt{g $#

cWofo ^M ;f/f+z / lgisif{ $&–$(

^=! ;f/f+z $&

^=@ lgisif{ $(

;Gbe{ ;fdfuL|

cg';"rL


