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pGF/FDF\ 5X]VMGL J{7FlGS DFJHT 
0MP H[PALP SYLZLIF4 lJQFI lGQ6F\T s5X] 5F,Gf 
 0MPALPALPSFAZLIF4 TFl,D jIJ:YF5S4 S[P JLP S[P 
S]P V[RP V[P D6JZ4 lJQFI lGQ6F\T sU'C lJ7FGf 

0MP  V[RP V[GP ;’NF6L4 lJQFI lGQ6F\T s5X] 5F,Gf* 

*  S'lQF lJ7FG S[gN=4 ,MS EFZTLv ;6M;ZF 

S'lQF lJ7FG S[gN=4 
H]GFU- S'lQF I]lGJl;"8L4 

TZ3l0IF  sZFHSM8f  
OMG G\P s_Z(!vZ*($!*_f 

B[TLGL JFT4 DFR" Z_!#4 #s&fo#$v#( 
 

UZDLYL 5[NF YTF T6FJGL TLJ|TFGM VFWFZ4 JFTFJZ6G]\ TF5DFG4 E[HGL ;F5[1F ;F\äTF4 CJFDFGGL 
UlT4 ;}I"TF5GL 5|BZTF4 5X]GF XZLZG]\ SN4 RFD0LGM S,Z VG[ 5|SFZ4 9\0F 5F6LGL p5,aWTF4 XFlZZLS UZDL 
5[NF YJFG]\ 5|DF64 TYF 5X]GL JT"6]S p5Z K[P HIFZ[ JFTFJZ6GL 5lZl:YlTVM 5|F6L XZLZG[ VG]S]/ T8:Y 
TF5DFGGF UF/F SZTF\ JFTFJZ6G]\ TF5DFG #*_  YL #(_ ;[P SZTF\ JW[ K[ tIFZ[ 5|F6L XZLZDF\YL pQ6TFJCG4 
pQ6TFGIG S[ 5Z;[JFYL YTM UZDLGM jII G YFI tIFZ[ XZLZG]\ TF5DFG JW[ K[P XFlZZLS TF5DFGDF\ ! ;[P GM 
JWFZM YTF\ XZLZDF\ $!_ lS,M S[,ZL UZDLGM ;\RI YFI K[P 5lZ6FD[ 5[8GL UlT VMKL YFI K[P 5[8DF\ 
BMZFSGM EZFJM YFI K[P 5lZ6FD[ BMZFS ,[JFG]\ 5|DF6 38JF ,FU[ K[P pGF/FDF\ lNJ;M ,F\AF4 VG[ ;}I"T0SFGL 
5|BZTF JWFZ[ CMJFYL4 B}<,F JFTFJZ6DF\ ZC[,F 5X]VMGF XFlZZLS TF5DFGDF\ h05YL # YL $_  ;[P GM JWFZM 
YTF\ ,]\ sCL8:8=MS4 S[ ;G8=MSf ,FU[ K[P 5|F6L A[EFG AGL H. DZ6 5FD[ K[P  
 
UZDLYL YTF TGFJGL V;ZM o 
 E[\;MDF\ UZDLYL TGFJ 5[NF YFI K[P H[G[ ,LW[ GLR[ D]HAGL V;ZM HMJF D/[ K[P  
s!f BMZFS TYF 5FRGXlSTDF\ YTM 38F0M o  
 BMZFSDF\ YTM 38F0M UZDLGF 5|DF6DF\ CMI K[P UZDLGL V;Z 8F/JF DF8[ YTL XFlZlZS lS|IFVM h05L 
YJFYL DM8F EFUGL XlST T[DF\ J5ZF. HFI K[P T[GF SFZ6[ XZLZDF\ 56 JW] UZDL pt5gG YFI K[P T[G[ SFZ6[ 
5FRGXlSTDF\ 
38F0M YFI K[P UZDLG[ SFZ6[ 5FRGXlSTDF\ !_v!Z 8SFGM 38F0M DF,]D 50[, K[P  
 
sZf N}W pt5FNGDF\ 38F0M o  
 pGF/FDF\ N}W pt5FNG 38L HJFG]\ D]bI SFZ6 C,SL U]6JTFJF/M VG[ H~Z SZTF\ VMKM D/TM 

3F;RFZM K[P H[GF SFZ6[ HFGJZMG[ H~lZIFT SZTF\ VMKL XlST D/JFYL N}W pt5FNG ;FDFgI SZTF\ GLR]\ HFI 
K[P  
s#f N}WGF A\WFZ6DF\ O[ZOFZ o  
 E[\;MDF\ N}WvA\WFZ6DF\ UZDG[ SFZ6[ VUtIGF O[ZOFZ YFI K[P T[DF\ O[8GF 8SF4 O[8 l;JFIGF TtJM 
sV[;PV[GPV[OPf TYF S[l;G s5|M8LGf DF\ YTM D]bI 38F0M K[P H[ E[\;MG[ JFTFJZ6GF µ\RF TF5DFG[ ZFBJFDF\ 
VFJ[ K[ T[DGF N}WDF\ ,[S8MhGF 8SFGM 56 38F0M YFI K[P  
s$f J'lwW NZ q XFlZZLS lJSF;DF\ 38F0M o 
 VFH]AFH]GF UZD JFTFJZ6YL E[\;MGF BMZFS VG[ pt5gG YTF\ V\To:+FJMDF\ 38F0M YFI K[ TYF UZDL 
N}Z SZJF XZLZGL JWFZ[ XlST J5ZFI K[P H[G[ SFZ6[ J'lwWNZDF\ 38F0M YFI K[P  
s5f 5F6LGL H~ZLIFTDF\ JWFZM o  
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 TF5DFGDF\ #5 V{\F; ;[P YL #* ;[P JWFZM YTF\ 5F6LGL H~ZLIFTDF\ $_ 8SF H[8,M JWFZM HMJF D/[ 
K[P H[G]\ D]bI SFZ6 UZDLG[ SFZ6[ T[DGF XZLZDF\YL RFD0L sVG[ O[O;Ff £FZF 5Z;[JF ~5[ JWFZ[ 5F6LGM lGSF, 
YFI K[P  
s&f HFGJZGL 5|HGG XlSTDF\ O[ZOFZ o  
 UZDLYL HFGJZGL 5|HGG XlSTDF\ 38F0M YFI K[P UFE6 YJFGM NZ 56 9\0F DlCGF SZTF\ UZD 

DlCGFDF\ 38L HFI K[P V\To:+FJMDF\ YTF O[ZOFZYL E[\;M 5|KgG UZDL (Silent Heat) DF\ VFJ[ K[P H[YL T[JL 

E[\;MG[ VM/BJL D]xS[, 50[ K[P VG[ T[YL UZDL R}SL HJFYL VYJF BM8F ;DI[ ALHNFG SZJFYL 5|HGG 
1FDTFDF\ 38F0M YFI K[P  
s*f XFZLlZS JT"6}\SDF\ YTF O[ZOFZ o  
 UZDLGF TGFJYL HFGJZMGL JT"6}\SDF\\ O[ZOFZ YFI K[P T[ HF6L T[G]\ IMuI lGNFG SZL p5FI SZL XSFI 
K[P H[ O[ZOFZM GLR[ D]HA K[P  
*P! µ\RM `J;G NZ o  
 HFGJZGM `J;G NZ 5\NZYL JL; U6M JWL HFI K[P H[ XZLZGF 0FAL AFH]GF BF0FGL RFD0L £FZF YTL 
C,GvR,G J0[ HF6L XSFI K[P HFGJZG]\ JWFZ[ CF\OJFGF SFZ6[ 36L JBT VF l:YlT EIHGS AGL HFI K[P  
 
*PZ XZLZG]\ µ\R]\ TF5DFG o  
 HFGJZGF XZLZG]\ TF5DFG ;FDFgI s#*_  ;[Pf SZTF\ JWL HFI K[P H[ $! V{F\; ;[P H[8,]\ YFI VG[ JW] 
;DI ZC[ TM TFtSFl,S ;FZJFZ SZJFGL OZH 50[ K[P  
*P# DM\ B]<,] ZFBL `J;G SZJ]\ o  

 VF V[S K[<,L S1FFGF TGFJGL lGXFGL K[P H[DF\ DM\ VFU/ ,[JFDF\ VFJ[ K[P HLE ACFZ GLS/L HFI K[ 
VG[ B}A H 5|DF6DF\ ,F/ hZ[ K[ TYF VFU/GF 5U 5CM/F ZFBL HFGJZ µE]\ ZC[ K[P  
*P$ XZLZ 5Z 5F6L GFBJFGM 5|IF; q XZLZ ELG]\ SZJFGM 5|IF; o 
 E[\;M £FZF T[DGF XZLZ 5Z 5F6L GF\BJFGM 5|IF; SZJFDF\ VFJ[ K[P T[DF\ 36LJFZ 5U J0[ 5F6L 
GF\BJFGM 5|IF; SZ[ K[ VYJF TM 5MTFG]\ DM-]\ S[ XZLZ 5F6LGF JF;6DF\ sCJF0FDF\f 0}AF0JFGM 5|ItG SZ[ K[P 
SFNJFDF\ S[ U\NF 5F6LDF\ VF/M8J]\ V[ E[\;M DF8[GL ;FDFgI VFNT K[P  
UZDLYL ARFJJFGF p5FI o  
 UZDLYL ARJF DF8[GF p5FIM +6 ZLT[ SZL XSFI K[P  
s!f JFTFJZ6DF\ S'l+D O[ZOFZ o  
 VF ZLTDF\ E[\;MG[ ;LWF ;}I"5|SFX ;FD[ ,F\AM ;DI Z1F6 VF5JFDF\ VFJ[ K[P H[ GLR[ 5|DF6[ SZL XSFI 
K[P  
!P! DSFGGL ZRGF o  

 lNJ;[ UZDLGF ;DIDF\ E[\;MG[ KF6vDF8LGF KF5ZFYL AG[,F X[0DF\ ZFBJLP H[ ;LWF ;}I"5|SFXG[ 
V8SFJX[P  

 UZDLGF lNJ;DF\ X[0GM B]<,M EFU KF6vDF8LYL YFA0[,L JF\;GL ZRGF J0[ S[ TF8LIF J0[ S[ TF05+L 
J0[ -F\SJMP VF ZLTDF\ HFGJZMG[ OFINM YI[, CMJFG]\ H6FI[, K[P  

 KF5Z]\ AGFJJFDF\ J5ZFTM ;FDFG VG[ Z\U ;}I"5|SFXGL ;LWL UZDLYL ARJFDF\ DCtJGM EFU EHJ[ 
K[P  

 X[0GL VFH]AFH] 3F;4 GFGF KM0 JU[Z[ 56 ;}I"5|SFXGL UZDLYL V;Z 38F0[ K[P X[0DF\ hF0 56 ;:T] 
VG[ ;FZ]\ Z1F6 VF5[ K[P  
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 h05L JWTF\ hF0GL # YL ( ,F.G DSFGYL Z5v$5 DL8Z N}Z ZFBJFYL UZD 5JGM ZMSF. HFI K[P  

 ZFl+GF ;DI[ E[\;MG[ JF0FDF\ B]<,L ZFBJL HM.V[P H[YL lNJ; NZdIFG XZLZDF\ ;\U|CFI[, UZDLGM 
jII  Y. XS[P  

sZf 5F6LGM K\8SFJ o   
  pGF/FDF\ E[\;MGF XZLZG[ 5F6L £FZF ELG]\ ZFBJFYL V;ZSFZS ZLT[ XZLZG]\ TF5DFG 38F0L XSFI K[P 
GLR[ 5|DF6[ H]NL H]NL ZLT[ 5F6LGM K\8SFJ SZL XSFI K[P  
 
ZP! 5F6LGF K\8SFJ £FZF o  
 X[0DF\ E[\;M 5Z lNJ;GF !!o__ YL #o__ JFuIF ;]WLDF\ +6YL RFZ JFZ  5F6LGM K\8SFJ s5 YL !_ 
lDlG8f B}A H ;FZL V;Z SZ[ K[P VFJF K\8SFJYL E[\;M V[ JWFZ[ N}W VF%IFG]\ 56 DF,}D 50[, K[P  
ZPZ  O}JFZM o  
 DM8F 0[ZL OFD" p5Z KT p5Z O]JFZF OL8 SZL 5F6LGM K\8SFJ SZL XSFI K[P H[ A5MZGF ;DI[ RF,] SZJF 

HM.V[P T[GFYL E[\;MDF\ BMZFS ,[JFG]\ 5|DF6 VG[ XZLZGF JHGDF\ JWFZM YFI K[P  
ZP#  DF8LGM ,[5 sD0 %,F:8ZL\Uf o  
 H[DF\ E[\;GF VFBF XZLZ 5Z ELGL DF8L sUFZMf GM ,[5 SZJFDF\ VFJ[ K[P H[GF 5Z ;DIF\TZ[ 5F6LGM 
K\8SFJ SZJFYL V;Z KLKZL T/FJ0LDF\ VF/M8J]\ SZTF\ JWFZ[ V;ZSTF" DF,}D 50[, K[P  
ZP$ H,lJCFZ q T/FJDF\ GJ0FJJ]\ o 
 BF; SZLG[ UFD0FVMDF\ H,lJCFZ DF8[ E[\;MG[ T/FJDF\ ,. HJFDF\ VFJ[ K[P 5Z\T] HM UZDLGF S,FSMDF\ 
UFDGF T/FJDF\ ,. HJFDF\ VG[ 5FKF ,FJJFDF\ YTF ;DIG[ ,LW[ T[GL 9\0SGL V;Z GFA}N Y. HFI K[4 DF8[ 
AG[ TM B[TZ p5Z H GFGS0L B[TT,FJ0LGL jIJ:YF JW] p5IMUL GLJ0L XS[ K[P  
ZP5 9\0S VF5JFGF ;FWGM o  
 DM8F 0[ZL OFD" p5Z 9\0S VF5JFGF ;FWGM H[D S[4 5\BF4 50NFqSMY/FqB; 88'LGM p5IMU T[DH A\W 
DSFGDF\ V[Z S],Z VYJF V[Z S\0LXG 5wWlTYL UZDLGM T6FJ 38F0L XSFI K[P  
 
ZP& 9\0] 5F6L VF5J]\ o  
  UFD0FDF\GL 5lZl:YlTDF\ DF8,FDF\ ZFB[, 9\0]\ 5F6L HM E[\;MG[ VF5JFDF\ VFJ[ TM 56 YM0FS V\X[ 
UZDLGM AMHM VMKM SZL XSFI K[P 5F6LGF ;FWGMG[q5F6LGF CJF0FG[ 9\0L HuIFV[ HFGJZGL 5CM\RDF\ 5]ZTL 
;\bIFDF\ ZFBJF HM.V[ H[YL HFGJZ HIFZ[ .:KF YFI tIFZ[ 5F6L 5L XS[P  
 
s#f BMZFSDF\ O[ZOFZ SZLG[ o  
#P!  

3F;RFZF lGZ6GL O|LSJg;L & YL ( U6L JWFZJL4 9\0F S,FSMDF\ BMZFS VF5JMP T[ BMZFS pTD S1FFGM 

CMJM HM.V[P H[DF\ Z[;FG]\ 5|DF6 VMK]\ CMIP UZDLGF lNJ;MDF\ BMZFSDF\ Z[;FG]\ 5|DF6 38F0JFYL OFINM YFI K[P 
NF6 SZTF\ 3F;RFZM XZLZDF\ UZDL JW] 5[NF SZ[ K[P Z[;FG]\ 5|DF6 38F0JFYL XZLZDF\ UZDL VMKL pt5gG YFX[P 
JW]DF\ C,SL S1FFGM RFZM VF5JFYL 5[8DF\ BMZFSGL UlT JWJFYL H<NLYL 5[8 BF,L YJFYL JW] BMZFS ,[JFGL 
.:KF pT[lHT YFI K[P  
#PZ  

;}SF £jIMG]\ 5|DF6 38JFYL XZLZDF\ µHF"G]\ 5|DF6 H/JFT]\ GYLP VFCFZDF\ XlSTG]\ 5|DF6 JWFZJF DF8[ 
,L,F 3F;RFZFG]\ VG[ NF6FG]\ 5|DF6 HF/JJ]\ HM.V[P VFCFZDF\ RZALG]\ 5|DF6 JWFZJ]\ HM.V[P VFD SZJFYL 
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UZDLGF JFTFJZ6DF\ XlSTG]\ 5|DF6 JWX[P HM VFCFZDF\ RZALG]\ 5|DF6 #P5 8SF ZFBJFDF\ VFJ[ TM 5[8GF 
HLJF6]VM p5Z 5|lTS}/ V;ZM YTL GYLP  
 
 
#P#  

,L,F 3F;RFZFG]\ 5|DF6 JWFZJ]\ H[DF\ 5F6LGM EMU JWFZ[ s*_ 8SFf CMI K[P  
#P$  

UZDLGF ;DIDF\ 5|M8LGG]\ 5|DF6 JWFZJFYL JW] J/TZ D/[ K[P E[\;G[ HM Z! 8SF  5|M8LG VF5JFDF\ 
VFJ[ TM ;]SF TtJG]\ 5|DF6 JW] ,[ K[ VG[ N}W pt5FNG 56 38F0[ K[P 
#P5  

VFCFZDF\ BGLHTtJMG]\ 5|DF6 JWFZJ]\P SFZ6S[ UZDLDF\ HFGJZ BMZFS VMKM BFI K[P TNŸp5ZF\T 

BGLH TtJMGM lGSF, JWL HFI K[P BF; SZLG[ 5M8[lXID4 5Z;[JF äFZF VG[ ;Ml0ID 5[XFA äFZF JW] GLS/[ K[P 
HM ;Ml0ID VG[ 5M8[lXID JW] VF5JFDF\ VFJ[ TM UZDLGF ;DIDF\ N}W pt5FNG JW[ K[P  
#P&  

UZDLGF ;DIDF\ E[\;GF BMZFSDF\ ALHF 5}ZS TtJMGM 56 pD[ZM SZL XSFI K[P H[GFYL E[\;GF XZLZG]\ 
TF5DFG VG[ `J;G 5|lS|IFVM 38F0L N}W pt5FNG HF/JLqJWFZL XSFI K[P VF 5}ZS TtJM 5[8DF\ s~D[GDF\f 
HLJF6]VMG]\ SFDSFH pT[lHT SZL p5ZMST H6FJ[, OFINM SZ[ K[P  
s$f 5F6LGL p5,laW o  
 5F6L V[S VUtIG]\ 38S VG[ 5MQFS TtJ K[P H[ BF; SZLG[ pGF/FDF\ VUtIGM EFU EHJ[ K[P  
$P! 

 pGF/FDF\ ;TT Z$ S,FS 5F6L p5,aW CMJ]\ H~ZL K[P H[ HFGJZGL AG[ T[8,L GHLS p5,aW  SZJ]\ 
HM.V[P 
$PZ  

5F6L :J:K4 ;FZL S1FFG]\ TYF BZFA JF; VG[ :JFN JUZG]\ CMJ]\ HM.V[P 
s5f RlZIF6 o  
5P!  

RlZIF6GL jIJ:YF p5,aW CMI TM HFGJZG[ ;JFZGF !_ JFuIF 5C[,F VYJF ;F\H[ 5 JFuIF 5KL 
RZFJJF ,. HJ]\P H[ pGF/FDF\ p5IMUL GLJ0L XS[P  
5PZ  

AGL XS[ TM ZF+[ 56 RZFJL XSLV[P ZFl+ RZF6YL A[ OFINF Y. XS[P V[S TM lNJ;GL UZDLGL V;Z 
GCL\ G0[ VG[ ALH]\ lNJ; NZdIFG ;}I" 5|SFXGL UZDL H[ XZLZDF\ XMQFF. CMI T[G]\ ZFl+ ;DI[ lJ;H"G Y. XS[P  

 
UZDLGL UE" lJSF; 5Z V;ZM ov    
 
 UZDLGF T6FJYL V;Z 5FDTF UE"lJSF;GL 5|lS|IFGF\ VG[S 5F;F\VM K[P lJEFHG 5FDTF UE" p5Z 
UZDLYL ;{FYL JWFZ[ G]SXFG YFI K[P UZDLGF T6FJGL V;Z T/[ UE"GF DFT'XZLZ TZO HTF ;\S[TM V[8,F AWF 

GA/F CMI K[4 H[ UEF"XIDF\ 5[NF YTF 5|Mx8Fu,Fg0LG (PGF2) GF pt5FNGG[ ZMSJF V;DY" CMI K[P 5lZ6FD[ 
UE"G[ 8SFJGFZ V\0U|\lY 5ZGF 5L/F D;FG]\ lJ38G YTF\ 5X] TZJF. HFI K[P T[D KTF\ 56 UE"WFZ6 8SL ZC[ 
TM UE" WLZ[ WLZ[ DFT'"HgI UZDLGF T6FJYL 5|lTSFZSTF lJS;FJ[ K[P 5Z\T] UE"F;IDF\ ,MCLGM 5]ZJ9M VMKM 

YFI K[4 VG[ V\T[ UE"GF lJSF;DF\ 38F0M YFI K[P UE"VMZGF HyYFGM 38F0M YJFYL V\T:+FJG]\ RS| BMZ\E[ 50[ 
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K[P H[DF\ V5}ZTM l5rI]8ZL U|\lYGM :+FJ VG[ JW] 50TM V[l0=G, U|\lYGM :+FJ YFI K[P H[ K[J8[ 5MQFS TtJM VG[ 
RIF5RIG[ V;Z SZ[ K[P 5lZ6FD[ UE"GF lJSF; VG[ J[TZGF N}W pt5FNGG[ V;Z YFI K[P prR TF5DFGJF/F 
JFTFJZ6DF\ UEF"J:YF WZFJGFZ 5X]VM YSL 5[NF YTF JFKZ0Fq3[8F\GF ArRF 36F\ H GA/F VG[ VXST CM. 
T[DGL DFTFG]\ N}W WFJJF DF8[ 56 V;DY" CMI K[P T[DG]\ HgD ;DIG]\ JHG 56 VMK]\ CMI K[P  
UZDL ;CG SZ[ T[JL VM,FNMGM lJSF; ov   
  
 VF56[ tIF\ N[XL HFGJZM JW] UZDL ;CG SZL XS[ K[P N[XL UMJU"GF\ 5X]VMDF\ 5|lT RMP;[PDLP RFD0LDF\ 
(5_ YL )__ H[8,L 5|:J[N U|\YLVM CMI K[P HIFZ[ 5ZN[XL VM,FNMDF\ T[G]\ 5|DF6 XFlZZLS JHG NL9 ACFZ 
50TL UZDLGM HyYM4 5|lTNLG XZLZDF\ YTL 5F6LGL C[ZFO[ZLG]\ 5|DF6 5ZN[XL HFGJZM SZTF\ VMK]\ CMJFYL UZDL 
;CG SZJFGL XlST JWFZ[ K[P JW]DF\ N[XL VM,FNMGF\ N}WF/v5X]VMDF\ U/F GLR[ ,8STL RFD0L TYF T[GF ;/ 
JWFZ[ CMJFYL 5|:J[N U|\lYVMGL DF+F JWJFYL UZDLG]\ lGIDG ;FZL ZLT[ YFI K[P ;\SZ HFGJZMDF\ N[XL 

VM,FNMGF 5X]VMGF U]6 VFJJFYL TYF UZD JFTFJZ6DF\ 8[JF. HJFYL T[DGFDF\ UZDL ;CG SZJFGM U]6 
lJSl;T YI[,M K[P E[\;M 5Z;[JFYL TYF XFlZlZS ;5F8L 5ZYL YTF AFQ5LEJGYL 9\0S 5|F%T SZ[ K[P T[YL 
pGF/FDF\ 5|:J[NG lKg£M B}<,F SZJF E[\; ;\JU"GF 5|F6LVMGF JF/ AM0FJJF HM.V[P  
 
VgI jIJ:YF ov  
 pGF/FDF\ 5|F6L VFJF;GL :J:KTF HF/JJFGM BF; 5|IF; SZJM HM.V[P 5|F6L VFJF;DF\ lGIlDT 
;OF.4 KF64 D]+GF pSZ0FVM 36F N]Z SZJF TYF UMAZvU[; S[ SMd5M:8 5wWlTYL BFTZ AGFJJFYL 
DFBLvD:KZMGM p5äJ N]Z SZL XSFI K[P X\SZ UFIMDF\ .TZ0LVM N}Z SZJF NZ 5\NZ lNJ;[ caI]8MS;c H[JL 
NJFGM K\8SFJ SZJM HM.V[P GFGF\ ArRFVMG[ S'lDGFXS NJF 5FJL HM.V[P SFG T[DH 5]\KZ0FGL :J:KTF 
HF/JJL HM.V[ DFBL4 D:KZGF GFX DF8[ H\T]GFXS NJFGM K\8SFJ SZJM HM.V[P  
 

 


