
i

k|fylds ljBfnodf jfnd}qL jftfj/0f

lqe'jg ljZjljBfno, lzIffzf:q ;ª\sfo, :gftsf]Q/ tx, bf];|f] jif{

kf7\oqmd tyf d"Nofª\sg ljlzi6Ls/0f ljifosf] cf+lzs

cfjZostf k'/f ug{sf] nflu k|:t't

zf]wkq

k|:t'tstf{

cf/tL cof{n

k/LIff /f]n g+= @!$)))@

lq=lj=btf{ g+= (–@–@!%–(& –@))%

z}lIfs jif{ M @)^^÷)^&

kf7\oqmd tyf d"Nofª\sg ljefu

;'s'gf ax'd'vL SofDk;

sf];Lx/}Frf, df]/Ë

@)&#



ii

lqe'jg ljZjljBfno lzIffzf:q ;ª\sfo

kf7\oqmd tyf d"Nofª\sg

s]Gb|Lo ljefu

sLlt{k'/, sf7df8f}+

l;kmfl/; kq

lqe'jg ljZjljBfno lzIffzf:q ;ª\sfo, s]Gb|Lo ljefu sLlt{k'/ :gftsf]Q/ tx -Pd=P8=_

bf];|f] jif{df kf7\oqmd tyf d"Nofª\sg ljlzi6Ls/0f ljifosf] cf+lzs cfjZostf kl/k"lt{sf nflu

5fqf ;l~htf >]i7n] æk|fylds ljBfnodf afnd}qL jftfj/0fÆ zLif{sdf d]/f] lgb]{zgdf /xL k|:t't

ug'{ ePsf] xf] . pxfFsf] o; zf]wkq n]vgk|lt d ;Gt'i6 ePsf]n] cfjZos d"Nofª\sgsf] nflu

l;kmfl/; ub{5' .

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

-zf]w lgb]{zs_

ldlt M ++=================== @)&#



iii

:jLs[lt kq

lqe'jg ljZjljBfno lzIffzf:q ;+sfo, s]Gb|Lo ljefu, ;'s'gf ax'd'lv Sofk; :gftsf]Q/

tx -Pd=P8=_ bf];|f] jif{ kf7\oqmd tyf d"Nofªs\g ljlzi6Ls/0f ljifosf] cf+lzs cfjZostf

kl/k"lt{sf nflu æk|fylds ljBfnodf afnd}qL jftfj/0fÆ zLif{sdf 5fqf cf/tL cof{nåf/f tof/

kfl/Psf] cWoog zf]wkq d"Nofª\sgsf] nflu o; d"Nofª\sg ;ldltdf k]z ug'{ ePsf]df o;

;ldltaf6 d"Nofª\sg u/L :jLs[t k|bfg ul/Psf] 5 .

d"Nofª\sg ;ldlt x:tfIf/

ljefluo k|d'v =============================

zf]w lgb]{zs ===============================

afXo kl/Ifs ===============================

ldlt  @)&#



iv

s[t1tf 1fkg

lqe'jg ljZjljBfno lzIffzf:q ;+sfo :gftsf]Q/ tx bf];|f] jif{ kf7\oqmd tyf

d"Nofª\sg ljlzi6Ls/0f ljifosf] cf+lzs cfjZostf k"/f ug{sf nflu æk|fylds ljBfno afnd}qL

jftfj/0fÆ zLif{sdf zf]wkq n]vg sfo{ ;DkGg u/L k|:t't u/]sf] 5' . o; zf]wkq cWoog sfo{

z'?b]lv cGTo;Dd lgoldt / dxŒjk"0f{ ;'emfj lbO{ ky k|bz{g ug'{ x'g] zf]w lgb]{zs pk=k|f=8f=

ljZjjfnf yfkfHo"k|lt x[bob]lv g} cfef/ k|s6 ub{5' . ;fy} lzIffzf:q ;ª\sfo kf7\oqmd tyf

d"Nofª\sg lzIf0f ljefusf ljefuLo k|d'v pk=k|f= ls/0f/fd /l~htsf/, pk=k|f= 8f=k]zn vgfn,

pk=k|f= lzj/fh a9" / k|f= :jod k|sfz h=a=/f=Ho"nfO{ xflb{s s[t1tf 1fkg ub{5' .

d]/f] zf]wkq sfo{nfO{ k|efjsf/L agfpgsf] nflu cfjZos z}lIfs ;fdu|Lsf] vf]hLsf] nflu

k|ToIf tyf ck|ToIf ?kdf ;xof]u k|bfg ug'{ x'g] d]/f ;xkf7L ldqx? /Ltf ltdN;]gf, OlGb/f e§,

uLtf hf]zL, ;Ltf s]=;L=, ;fljqL rf}nfufO{ nufot cGo ;Dk"0f{ ;xkf7L ldqx?k|lt wGojfb 1fkg

ub{5' .

cWoogsf qmddf cfjZos ;"rgf pknAw u/fO{ ;xof]u k'¥ofpg' x'g] $ j6} ljBfnosf

k|wfgfWofks, lzIfsx?, ljBfyL{x? tyf ;Dk"0f{ ljBfno kl/jf/nfO{ xflb{s wGojfb 1fkg ug{

rfxG5' . ;fy} d]/f] k|ultdf ;bf ;fy / pTk|]/0ff k|bfg ug'{ x'g] cfb/0fLo a'af >L d]x]/dfg >]i7 /

ddtfdoL dftf >LdtL lnnfdfof >]i7 ;fy} o; cWoog sfo{nfO{ cufl8 a9fpg cfly{s ?kdf

;xof]u ug'{x'g] d]/f] hLjg ;fyL >L t'n;L/fd >]i7 / d]/f] cWoogdf ;xof]u k'¥ofpg' x'g] ;Dk"0f{

3/ kl/jf/k|lt cflhjg C0fL /xb}+ s[t1tf 1fkg ub{5' . cGTodf zf]wkq 6ª\sg u/L ;xof]u

k'¥ofpg] Educational Desktop nfO{ klg wGojfb lbg rfxG5' .

zf]wkq k|:tf]tf

cf/tL cof{n



v

zf]w;f/

ljsf;sf] k|yd r/0fdf k|fylds lzIff g} dxŒjk"0f{ hu xf] . t;y{ k|fylds txsf]

lzIffnfO{ ;j{;'ne ;j{JofkL / u'0ffTds agfpg' cfjZos 5 . olb o;f] x'g ;s]g eg] k|fylds

lzIff k|efjsf/L x'g ;Sb}g / b]z klg ljsf;sf] af6f]df cufl8 a9\g ;Sb}g . To;sf lglDt

ljBfyL{x?sf] 1fg, l;k / wf/0ffsf] ljsf; u/fpg lzIf0f lqmofsnfkn] d'Vo e"ldsf v]n]sf] x'G5 .

t;y{ lzIf0f l;sfO lqmosnfk k|efjsf/L / u'0ffTds x'gsf nflu afns]lGb|t lzIf0f ljlwsf]

k|of]u u/L afnd}qL jftfj/0fdf lzIf0f x'g' kb{5 . o;} kl/k|]Iodf of] cWoog k|fylds ljBfnodf

afnd}qL jftfj/0fsf] cj:yf kQf nufpg ul/Psf] lyof] .

k|:t't cWoog zLif{s æk|fylds ljBfnodf afnd}qL jftfj/0fÆ df]/Ë lhNnf l;h'jf

uf=lj=;= j8f g+= !, %,( / * df kg]{ >L ;f}7f df=lj=, >L l;2sfnL df=lj=, >L ;/:jtL df=lj= /

>L l;h'jf df=lj=nfO{ ;'ljwfhgs gd'gf 5gf]6 ljlwaf6 5gf]6 u/L afnd}qL jftfj/0fsf] cj:yfsf]

ljZn]if0f ul/Psf] lyof] . k|:t't cWoogsf p2]Zox? ljBfnodf pknAw ef}lts k"jf{wf/sf] cj:yf

kQf nufpg', k|fylds txdf afnd}qL jftfj/0fsf] b[li6n] lzIf0f cj:yfsf] klxrfg ug'{ / afnd}qL

jftfj/0fnfO{ k|efjsf/L agfpg z}lIfs tyf ;fdflhs jftfj/0fsf] klxrfg ug'{ /x]sf] lyof] .

cWoogsf ;fwgx?df k|=c= sf nflu cGtjf{tf{ lgb]{lzsf, lzIfssf nflu k|ZgfjnL, ljBfyL{sf

nflu ;d"x 5nkmn lgb]{lzsf, sIff cjnf]sg kmf/fd / ljBfno cjnf]sg kmf/fdsf] k|of]u

ul/Psf] lyof] . o; cWoogaf6 k|fKt ;"rgfx?nfO{ j0f{gfTds ljlwaf6 ljZn]if0f / JofVof ul/Psf]

lyof] .

ljBfno ejg, sIffsf]7fsf] Joj:yfkg, zf}rfno, k':tsfno, v]nd}bfg, vfg]kfgL,

SoflG6gsf] /fd|f] Joj:yf x'g'k5{ eg] klg ;a} ljBfnox?df ef}lts k"jf{wf/ k"0f{ gePsf] kfOof] .

sIffsf]7fsf] lzIf0f l;sfO lqmofsnfkdf afns]lGb|t lzIf0f ljlwsf] k|of]udf Go"g /x]sf] kfOof] .

z}lIfs ;fdu|L k|ofKt dfqfdf gePsf] / ljifoj:t' cg'?k cfjZostfg';f/ lzIfsx?n] :yfgLo

?kdf pknAw x'g] / ljBfnodf pknAw ePsf ;fdu|Lx?sf] k|of]u ub}{ cfPsf] kfOof] . sIffsf]7fsf]

ef}lts Joj:yfkgnfO{ x]bf{ sIffsf]7fsf] ;fOhcg';f/ ljBfyL{x?sf] a;fOsf] cj:yf afnd}qL /x]sf]

kfOof] . sIff lqmofsnfkdf lg/Gt/ ljBfyL{ d"Nofª\sg eg] gePsf] kfOof] . lzIfssf] JolQmTjnfO{

x]bf{ ;kmf, ;'U3/, cfTdljZjf;, af]nLsf :ki6tf cflb ePsf]n] pgLx?sf] c;/ ljBfyL{x?df k/]sf]

kfOof] .

afnd}qL jftfj/0fnfO{ k|efjsf/L agfpg ljleGg z}lIfs tyf ;fdflhs ultljlw ub}{

cfPsf] kfOof] . h;df cltl/Qm lqmofsnfk xflh/Lhjfkm, ;f+:s[lts sfo{qmd, sljtf k|ltof]lutf,

v]ns'b cflb h;n] ubf{ ljBfyL{x?sf rf]tkmL{ ljsf;sf ;fy} z}lIfs kIfdf ljsf; ug]{ ub{5 .

o:tf lqmofsnfkdf ;dfg ?kdf ;a} hflt, efiff, wd{, ;+:s[lt, lnª\u, cflbsf cfwf/df ;xefuL



vi

x'Fb} cfPsf] kfOof] . lzIf0f l;sfOsf] qmddf ljBfyL{x?n] /fd|f] sfd u/] afkt k|z+;fkq jf :ofjf;L

lbg] u/]sf] / g/fd|f] sfd jf uNtL sfd u/]df b08 glbO{ ;'wf/fTds sfo{ jf k/fdz{ ;]jf lbg]

u/]sf] kfOof] To;n] ubf{ afnd}qL jftfj/0f g} 5 h:tf] nfU5 / lzIfs, k|=c= tyf ljBfyL{x?aLr

;DaGw klg ;'dw'/ /x]sf] kfOof] .

k|fylds txsf] lzIf0fdf k|efjsfl/tf Nofpg afnd}qL agfpg, afns]lGb|t lzIf0f ug{ ;a}

k|fylds txsf lzIfsx?nfO{ z}lIfs hgzlQm tflnd s]Gb| tyf lhNnf lzIff sfof{no dfkm{t\

lzIfs lgb]{lzsfn] tf]s]cg';f/sf] lzIf0f l;sfO lqmofsnfk ug{ k|fylds txdf pko'Qm lzIf0f

ljlw tyf z}lIfs ;fdu|Lsf] k|of]u ug{ ;xof]u k'Ug] vfnsf k'g{tfhuLs/0f tflndsf] Joj:yf

ug'{kb{5 . ljBfnodf cfjZos kg]{ z}lIfs ;fdu|Lx? / ;Gbe{ ;fdu|Lx?sf] Joj:yf ;DalGwt

lgsfon] ug'{ u/fpg' kb{5 . :yfgLo :t/df lgdf{0f u/L k|of]u ug{ ;lsg] z}lIfs ;fdu|Lx?sf]

lgdf{0f / k|of]udf :jod lzIfsn] Wofg k'¥ofpg' k5{ . o;sf ;fy} lg/Gt/ ljBfyL{ d"Nofª\sg u/L

ljBfyL{nfO{ k[i7kf]if0f k|bfg ug{ ;Sg'kb{5 . ;do ;fk]If ljBfnosf] ef}lts cj:yf ;'wf/ / lgdf{0f

ug{df ;DalGwt kIfn] Wofg k'¥ofpg' kb{5 . To;}n] cfhsf] kl/jlt{t ;dodf k|fylds txsf]

lzIf0fdf k|efjsfl/tf NofO{ slnnf afnaflnsfx?df 1fg, l;k / wf/0ffsf] ljsf; u/L eljiosf

nflu Jojxfl/s, bIf hgzlQm pTkfbgdf lzIffn] dxŒjk"0f{ cfwf/ k|bfg ug'{ g} cfhsf] cfjZostf

xf] . To;}n] ljBfnosf] cfwf/e"t txaf6 g} afnaflnsfx?n] afnd}qL jftfj/0fdf lzIf0f l;sfO

xfl;n ug{ ;s]df pgLx?sf] eljio pHhjn /xg] ub{5 / l;sfO lbuf] / u'0f:t/Lo x'g] ub{5 .
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ljifo;"rL

l;kmfl/; kq i

:jLs[lt kq ii

s[t1tf 1fkg iii

zf]w;f/ iv

ljifo;"rL vi

tflnsf ;"rL x

kl/R5]b M Ps

kl/ro

!=! k[i7e"ld !

!=@ ;d:ofsf] syg ^

!=# cWoogsf] p2]Zo &

!=$ cg';GwfgfTds k|Zgx¿ &

!=% cWoogsf] cf}lrTo &

!=^ cWoogsf] ;Ldfª\sg *

kl/R5]b M b'O{

k"j{ ;flxTosf] k"g/fjnf]sg

@=! ;}4flGts ;flxTosf] ;dLIff (

@=!=! ljBfnodf afnd}qL jftfj/0f;DaGwL ;}4flGts kIf (

@=!=@ afnd}qL jftfj/0fdf lzIffsf] bfz{lgs cfwf/ !@

@=!=# afnd}qL ljBfno /fli6«o k|f¿k -@)^&_ n] lglb{i6 u/]sf If]q dfkb08 Pjd\

;"rsx¿ !#

@=@ ;DalGwt ;Gbe{ ;flxTosf] ;dLIff !^

@=# cjwf/0ffTds 9fFrf !(



viii

kl/R5]b M ltg

cWoog ljlw

#=! cg';Gwfg 9fFrf @)

#=@ gd'gf 5gf}6 k|s[of @)

#=@=! hg;ª\Vof gd'gf 5gf]6 @!

#=@=@ If]q 5gf}6 @!

#=@=# ljBfno 5gf}6 @!

#=@=$ k|wfgfWofkssf] 5gf}6 @!

#=@=% lzIfssf] 5gf}6 @!

#=@=^ ljBfyL{ 5gf}6 @@

#=@=& sIff 5gf]6 @@

#=# ;"rgfsf] ;|f]t @@

#=#=! k|fylds ;|f]t @@

#=#=@ låtLos ;|f]t @@

#=$ ;fwgx¿sf] lgdf{0f @#

#=$=! k|=c sfnflu cGtjf{tf{ lgb]{lzsf @#

#=$=@ lzIfssf nflu k|ZgfjnL @#

#=$=# ;d"x 5nkmn lgb]{lzsf lgdf{0f @#

#=$=$ sIff cjnf]sg kmf/fd lgdf{0f @#

#=$=% ljBfno cjnf]sg kmf/fd lgdf{0f @$

#=% ;fwgsf] j}wtf lgwf{/0f @$

#=^ ;"rgf ;+sng k|s[of @$

#=& ;"rgfsf] ljZn]if0f / JofVof @%



ix

kl/R5]b M rf/

;"rgfsf] ljZn]if0f / JofVof

$=! ef}lts jftfj/0fsf] cj:yf @^

$=!=! ljBfnosf] ef}lts jftfj/0f @&

$=!=@ sIffsf]]7fsf] ef}lts jftfj/0f #$

$=@ afnd}qL  jftfj/0fsf] b[li6n] lzIf0f cj:yf #%

$=@=! z}lIfs of]hgfsf] lgdf0f{ / k|of]u #^

$=@=@ lzIf0f ljlwsf] k|of]u #&

$=@=# lzIf0f l;sfO lqmofsnfk $)

$=@=$ z}lIfs ;fdu|Lsf] cj:yf $@

$=@=% sIffsf]7fdf lzIfssf] k|:t'lt $$

$=@=%=! ljBfnodf lzIfs Ps gd'gfsf] ¿kdf $$

$=@=%=@ cfTdljZjf;sf ;fy} nlrnf] k|:t'lt $%

$=@=%=# af]nLsf] :ki6tf $%

$=@=%=$ efiffz}nLsf] k|of]u $%

$=@=^ ljBfyL{x¿sf] sIffsf]7fdf a;fOsf] cj:yf $^

$=# afnd}qL jftfj/0f k|efjsf/L agfpg z}lIfs tyf ;fdflhs jftfj/0fsf] cj:yf $^

$=#=! lzIfsx¿sf] z}lIfs tflnd $^

$=#=@ b08 / k'/:sf/sf] Joj:yf $&

$=#=# ljBfyL{ ;xeflutfsf] cj:yf $*

$=#=$ cltl/Qm lqmofsnfk $(

$=#=% lzIfs tyf ljBfyL{sf] cfk;L Jojxf/ %)



x

kl/R5]b M kfFr

k|flKt, lgisif{ / ;'´fjx¿

%=! k|flKt %@

%=@ lgisif{ %#

%=# ;'´fjx¿ %$

;Gbe{;"rL %^

clg';"rL

!= k|wfgfWofkssf nflu cGtjf{tf{ lgb]{lzsf %&

@= lzIfssf nflu k|ZgfjnL %(

#= ljBfyL{x?sf] ;d"x 5nkmn lgb]{lzsf ^%

$= sIff cjnf]sg kmf/fd ^&

%= ljBfno cjnf]sg kmf/fd ^(

^= gd'gf 5gf]6df k/]sf ljBfnox¿sf gfdfjnL &)

&= gd'gf 5gf]6df k/]sf ljBfnosf k|=c= x¿sf] gfdfjnL &!

*= gd'gf 5gf]6df k/]sf k|fylds txsf] lzIfsx¿sf] gfdfjnL &@

(= gd'gf 5gf]6df k/]sf 5fq 5fqfx¿sf] gfdfjnL &#



xi

tflnsf ;"rL

tflnsf g+= $=! M ljBfnosf] ef}lts jftfj/0fsf] cj:yf @*

tflnsf g+= $=@ MsIff lzIf0fdf k|of]u ul/Psf ljlw #*


