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VlEG\NG VF5L 7FlTHGMGF :JI\E} ;CSFZ AN, ;F{GM VFEFZ DFG[,P

AFNDF\ R}\86L 5|S|LIFGM 5|FZ\E SZJFDF\ VFJ[, H[DF\  VFUFDL 5 JQF" DF8[ +6 8=:8L TZLS[
zL DC[XEF. J;FJ0F4 zL VT],EF. SLSF6L TYF zL lG,S\9EF. WM/lSIFGL ;JF"G]DT[ JZ6L
SZJFDF\ VFJL CTLP ßIFZ[ VFUFDL +6 JQF" DF8[ S], !) pD[NJFZMDF\YL !Z ;eIM ;J"zL 0MP
HI\TEF. J;FJ0F4 VDLT N[;F.4 S],LGEF. J;FJ0F4 lG,LDF J{̀ GJ4 5NŸDLG A]R4 HGFN"G
A]R4 lJEFSZ 3M0F4 5Z[X VJFXLIF4 ClQF"wW 3M0F4 C[DF\U SrKL4 R{TgI KFIF4 HI[gã J;FJ0FG[
R}\8FI[,F ÔC[Z SZJFDF\ VFjIF CTFP H[DF\YL GLR[ D]HA CMN[NFZMGL JZ6L SZJFDF\ VFJL CTLP
5|D]B v 0MP HI\TEF. J;FJ0F4 p55|D]BvzL HGFN"GEF. 5LP A]R4 D\+LvzL VDLT N[;F.4
;CD\+LvzL 5NDLG A]R TYF S]P lG,LDF J{̀ GJ4 SMQFFwI1FvzL S],LG J;FJ0FP

R}\86L 5|S|LIFG]\ ;\RF,G zL lNG[XEF. A]R[ SI]"\ CT]\P lJNFI ,. ZC[,F 8=:8LzL Z3]JLZEF.
BFZM0GL ;[JFVMGL GM\W ,. X]E[rKF 5F9JJFDF\ VFJL CTLPV<5FCFZGF V\T[ ;EF ;\5gG YI[,P

S]P lNXF BFZM0 v ALP SMDP
H}GFU- l:YT zL pßHJ, BFZM0 TYF zLDTL R[TGF BFZM0GF\ 5]+L S]P

lNXF BFZM0 V[l5|, Z_!ZDF\ ,[JFI[, ALP SMDPGL 5ZL1FFDF\ *5@ ;FY[ p¿L6"
YIF AFN ;LP V[P OF>G,GL T{IFZL SZL ZCIF\ K[P S]P lNXF :JP SFl,gNLA[G
E],FEF. BFZM0GF\ 5F{+L TYF :JP DI]ZFA[G lN5]EF. A1FLGF\ NMlC+L YFI
K[P VlEG\NGP

ZMCG A]R V[DPALPV[P YIF
VF6\N l:YT :JP EZTEF. R\ãSFgTEF. A]R TYF lJEFA[G A]RGF 5]+ ZMCG A]R

DFR"v!ZDF\ V[;P 5LP I]lGJl;"8L lJnFGUZ £FZF ,[JFI[,  V[DPALPV[P sOF>GFg;fGL 5ZL1FFDF\
5|YD JU"DF\ p¿L6" Y. S[d5; .g8ZjI]DF\ 5;\NUL 5FDL VF6\N BFT[ V[G0L0LALGF PF&ADF\
0[%I]8L D[G[HZ TZLS[  HM0FIFP

GFG56YL H ;\ULTDF\ Z;klR WZFJTF ZMCG A]R ;]UD ULTMGF DFC[Z S,FSFZ K[
T[DGF ULTM N}ZNX"G4ULZGFZ R[G, p5ZYL 5|;FlZT YFI K[ T[DH GJZFl+ NZdIFG GJ lNJ;
YTF VJF"RLG UZAF J'\NDF\ S6"l5|I ;]UD ULTM4 UZAFVM  £FZF ;F{G[ 0M,FJ[  K[P

VlEG\NGPPPSFZlSNL" VG[ S,FDF\ 5|UlT ;FWTF ZCM T[JL X]ESFDGFP



 S,D S0KL AZKL v VMUQ8vZ_!ZS,D S0KL AZKL v VMUQ8vZ_!ZS,D S0KL AZKL v VMUQ8vZ_!ZS,D S0KL AZKL v VMUQ8vZ_!ZS,D S0KL AZKL v VMUQ8vZ_!Z

Dt:I lJ7FGGF DCFZYL v zL VEI N[;F.
H}GFU-GL ACFpNLG SM,[HGF lGJ'¿ l5|g;L5F, zL JFIP 5LP N[;F.GF

5]+ VG[ ÔDGUZGF CQF"NZFI EUJ\TZFI WM/lSIFGF HDF. VEIS]DFZ
IMU[gãZFI N[;F.V[ 5MTFGL SFZlSNL"GL X~VFT ACFpNLG lJ7FG SM,[HYL SZL
VG[ JQF" !))ZDF\ H}GFU- S'lQF I]lGJl;"8L VG[ U]HZFT ZFßI C:TSGL V[SDF+
lJ7FG SM,[HDF\ HM0FIF AFN !))&YL Z_!! ;]WL .gRFH" l5|g;L5F, VG[ O[S<8L
0LG TZLS[ ;[JFVM VF5LP zL N[;F.GL JCLJ8L S]G[C VG[ OZHlGQ9FGL SNZ SZL

SFIDL l5|g;L5F, VG[ O[S<8L 0LG TZLS[ lGD6]\S SZJFDF\ VFJL K[P
T[VM U]HZFT ZFßI AFIM0F.Jl;"8L AM0"GF ;eI4 ZFQ8=LI S1FFV[ T[VM V[lXIG OLXZLh

;M;FI8L .g0LIG A|F\RDF\ V[ShLSI]8LJ D[dAZ TZLS[ lGI]ST YI[,F K[P TFH[TZDF\ T[VMG[ H}GFU-
S'lQF I]lGJl;"8LGF lGIFDS D\0/GF ;eI TZLS[ 56 VFUFDL +6 JQF" DF8[ lGDJFDF\ VFjIF K[P

lX1F6DF\ E[BWFZL IMUNFG £FZF 7FlTG[ UF{ZJ A1FGFZ sVF TS[ l5TFf 5]+G[ ;,FD ¦

S]P bIFlT lRZ\TG 5Î6L ;LP V[P YIF\
J0MNZF l:YT D]P JL6FA[G ClZ5|;FN 5Î6LGF\ 5F{+L T[DH zLDTL DlGQFF

sDFIFf 5Î6L VG[ lRZ\TG CP 5Î6LGF\ 5]+L S]P bIFlT D[vZ_!ZDF\ ,[JFI[,
;LP V[PsOF>G,f 5ZL1FFDF\ p¿L6" Y. RF8"0" V[SFpg8g8GL 5NJL D[/JL K[P

DGG WM/lSIFV[ V[DP;LPV[PGL 5NJL D[/JL
:JP 5ïFA[G R\NGEF. WM/lSIFGF 5F{+ VG[ zLDTL V<SFA[G 5|DMNZFD

VMhFGF NMlC+ T[ zLDTL ZFH[`JZL ZFÒJ WM/lSIFGF 5]+ DGG WM/lSIFV[
0L:8L\uXG ;FY[ V[DP;LPV[PGL 5NJL 5|F%T SZLP

Ò7[X WM/lSIFG[ 5LPV[R0LPGL p5FlW
:JP 5ïFA[G R\NGEF. WM/lSIFGF 5F{+ VG[ :JP lA\N]A[G TYF :JP

ZDl6SEF. A]RGF NMlC+ T[ zLDTL EFZTLA[G ,l,TS]DFZ WM/lSIFGF 5]+
Ò7[X WM/lSIFV[ V[DPV[;P I]lGJl;"8LDF\YL 'Applied  Mathematics'

lJQFIDF\ 5LPV[R0LPGL p5FlW 5|F%T SZLP   v NFNF R\NGEF.GM lX1F6GM JFZ;M
lN5FJJF  AN,  EF. DGGvÒ7[XG[  VlEG\NGP

VlR"T V\TF6L ;LP V[P YIF
D}/ E]HGF J0MNZF l:YT zLDTL VFXF N]QI\T sAZKL 5|lTlGWLf V\TF6LGF 5]+ lGH"IGF

,3]A\W] VlR"T V\TF6L V[ W >g:8L8I]8 VMO RF8"0" V[SFpg8g8; VMO .lg0IF £FZF D[vZ_!ZDF\
,[JFI[, ;LP V[PsOF>G,f 5ZL1FFDF\ p¿L6" Y. RF8"0" V[SFpg8g8GL 5NJL 5|F%T SZL K[P

VlR"T :JP zLDTL EFG]DTLA[G DG;]B,F, V[DP V\TF6LGF 5F{+ TYF zLDTL
EFZTLA[G ClZ5|;FN V[;P WM/lSIFGF NMlC+ YFIP

VlEG\NG VG[ VF\S0FGL DFIFHF/ ;FY[ ÒJGGF\  NZ[S 1F[+[ 5|UlT SZM T[JL X]ESFDGF
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ERPM 5|MU|FD VY[" lNU\T KFIF 8MSLIM H. VFjIF
V\S,[`JZ BFT[ ,]l5G l,DL8[0 OFDF" S\5GLDF\ l;lGIZ D[G[HD[g8 V[RP

VFZP TZLS[ SFI"ZT zL lNU\T sZFHSM8GF 5|FP N]QI\TEF. VG[ lG~5DFA[G
KFIFGF 5]+f KFIF Ô5FG ;ZSFZGF p5S|D[ 8MSLIM  BFT[  IMÔI[, VF>PVFZP
VG[ V[RPVFZP DFS["8L\UGF ERPM 5|MU|FD DF8[ 5;\NUL 5FDL  !Z lNJ;GF
SFI"XF/Fv5|JF;[ Ô5FG H. VFjIFP

VF 5|MH[S8 5|MU|FD ;DU| lJ`J:TZGM CMJFYL S5ZL 5;\NUL DF\YL 5;FZ
Y. S], !& N[XDF\YL VFJ[, V;\bI GMDLG[XG DF\YL ptS'Q9 U]6J¿F;EZ 5|[hg8[XGDF\YL EFZTGF
A[ 5|lTlGWLVMDF\ lNU\T  KFIF Ô5FG UJG"D[g8 TYF W VMJZ;Lh CI]DG ZL;M;" V[g0 .g0P
0[JP V[XMP Ô5FG £FZF 5;\NUL 5;\NUL 5FdIF CTFPßIF\ T[DGF 5|MH[S8 NZdIFG RLG4 JLV[8GFD4
5FSL:TFG4 AF\u,FN[X4 zL,\SF4 .g0MG[XLIF N[XGF 5|lTlGWLVM ;FY[ VF{nMlUS 5lZl:YlT VG[
V[RPVFZP0LP V\U[GF G}TG VlEUDM lJQFIS lJ:T'T RRF"DF\ EFU ,LW[,P T[DG]\ 5|[hg8[XG
5|X\;GLI AG[,P Z5 5|lTlGWLVMDF\ T[VMG[ cDM:8 0L;L%,Lg0 5F8L"XL5g8cGM V[JM0" 56 5|F%T
SZL lX1F6 ;FY[ ;\S/FI[,F DFTF l5TFGF :JI\lX:TGF ;\:SFZG[ pHF/[,P

T[VMG[ Ô5FG ;ZSFZGF DC[DFG TZLS[ TDFD ;]lJWFVM4 BFG5FG ;FY[ 8MSLIM4 GFUMIF4
SIM8F XC[ZGF VG[S  ;]\NZ :Y/MGM 5|JF;  DF6JFGL 56 TS ;F\50LP

VF AN, H]lGI;" R[dA;" >g8ZG[XG,GF G[XG, 5|[l;0g8GF C:T[ E~R BFT[ IMÔI[,
;DFZ\EDF\ lNU\T KFIFG]\ ;gDFG SZJFDF\ VFjI]\ CT]\P p5ZF\T V[d5P O[0Z[XG .lg0IF £FZF TFP &
;%8[PGF ZMH D]\A. BFT[ IMHFGFZ .g8ZG[XG, SMgOZg;DF\ 56 T[DG]\ ;gDFG SZJFDF\ VFJGFZ K[P

s5MTFGF CMNŸFGM p5IMU SZL 7FlTGF IMuI pD[NJFZG[ S\5GLDF\ GMSZL DF8[ SZ[, TZO[6
VG[ JFZ;FDF\ D/[, JOFNFZL VG[ lGQ9F5}J"SGL AÔJ[, OZHG]\ VF ;]O/  EF. lNU\T[ D[/jI]\ K[P
VFD VG[S ZLT[ S]8]\A VG[ 7FlTG[ pÔ/JF AN, VlEG\NGPf

VG\TGF IF+LVM oVG\TGF IF+LVM oVG\TGF IF+LVM oVG\TGF IF+LVM oVG\TGF IF+LVM o
v zLDTL CLGFA[G CZLTEF. GF6FJ8L v H}GFU-q zL 5|lJ6R\ã NLGSZZFI hF,F v (Z JQF"
vH}GFU- q D\U[XEF. AFA]ZFI KFIF v *_ JQF" v H}GFU- q D\NFlSGLA[G RF\NFEF. BFZM0
vH}GFU- q  VrI]TEF. VD'TZFI JMZF v ** JQF" v J0MNZF q ZD[XR\ã EF:SZZFI DF\S0 v *!
JQF" v J0MNZF q ZD[XEF. EF:SZEF. DF\S0G]\ J0MNZF BFT[P q ;]Z[BFA[G GLZ\HGEF. ZL\0F6L
v *# JQF" v ZFHSM8 q  zLDTL DGCZAF/FA[G S]\NG,F, DF~ v (5 JQF" v ZFHSM8 q  S]\H,TFA[G
DW]SZEF. A]RvZFHSM8 q .gãJNGEF. VFRFI" v (5 JQF" v ÔDGUZ sN[CNFG SI]"\f q
>gN]DTLA[G SF{lXSEF. VFRFI" v ÔDGUZ q S[I]Z p5[gãEF. WM/lSIF v $& JQF" v D]\A. q
;F{P I7FA[G DC[XEF. GF6FJ8L v &_ JQF" v VDNFJFN  q HI\TEF. WLZH,F, lNJFGG]\ v(&
JQF"v D]\A. q  C[D\TEF. +\AS,F, JKZFÔGLv UM\0, q U\P :JP NDI\TLA[G ULZLXEF. KFIF
v (5 JQF" v DC[;F6F q  z]lTA[G lCDF\X]EF. VMhFG]\ VDNFJFN BFT[P q  V\HGLA[G EjIS[T]
N[;F.G]\ *5 JQF" EFJGUZ q S]P 5ZLgNF VG]5D 5Î6LG]\ Z! JQF"GL JI[ E]H BFT[P q Z\HGA[G
HlDITZFI J{̀ GJ v *! JQF" v E]H q CZ;]BZFI ZFD5|;FN J{̀ GJ v )_ JQF" v 5MZA\NZP
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UlJ"T CFYL v V[DP OFD"DF\ 5|J[X
ZFHSM8  lGJF;L lNG[XR\ã VG[ zLDTL DLGFA[G CFYLGF 5]+ UlJ"T CFYLV[

TFH[TZDF\ ,[JFI[, GPAT DF\ ZFQ8=LI :TZ[ &!DF\ S|DF\S[ T[DH NIPER £FZF ,[JFI[,
ZFQ8=LI :TZGL 5ZL1FFDF\ &_DF S|D[ p¿L6" Y. cNIPERc VDNFJFN BFT[ V[DP
OFD"DF\ 5|J[X D[/jIMP UlJ"T CFYL :JP GZ[gãZFI VG[ D'N],FA[G CFYLGF 5F{+ VG[
:JP .gãJNG DCFZFÔ VG[ :JP ;lJTFA[G DCFZFÔGF NMlC+ YFIP

S'TFY" N[;F. ;LP V[P YIF
D}/ J;FJ0GF VG[ E~R l:YT zLDTL CLGFA[G VG[ S[I]ZEF. N[;F.GF 5]+ S'TFY"

TFH[TZDF\  ,[JFI[,  ;LP V[P OF.G,GL 5ZL1FFDF\ p¿L6" Y.  DF+ ZZ JQF"GL JI[ RF8"0"
V[SFpg8g8GL 5NJL D[/JLP T[VM E~RGF 5|l;wW ;LPV[P;FY[ 5F8"GZ TZLS[ HM0FIF K[ VG[
;FY[ S\5GL ;[S|[8ZL VG[ ,MGM VeIF; SZL ZCIF K[P

S'TFY" ;F{P TZ,LSFA[G ZD[XR\ã N[;F.GF 5F{+ VG[ ;F{P ClZSFgTFA[G SF{lXSZFI
-[AZGF NMlC+ YFIP

I]lGJl;"8LDF\ 5|YD :YFG[ 0MP ZFH ZL\0F6L
H}GFU-GF\ zLDTL lGITLA[G S]D]NR\ã ÒSFZ TYF ÔDGUZGF zL D'U[gã

ClZCZZFI ZL\0F6LGF 5]+ ZFH V[DP ZL\0F6LV[ U]HZFT I]lGJl;"8L £FZF ,[JFI[,
lOhLIMY[ZF5L sOF>G,f 5ZL1FFDF\ ;DU| I]lGPDF\ 5|YD :YFG[ p¿L6" YIFP

lJlJW ;\:YFVM £FZF ;gDFlGT 0MP ZFHG[ H}GFU-GF\ c;D:T GFUZ
lJnMT[HS D\0/c £FZF 56 clJlXQ8 l;lâc ;gDFG 5FlZTMQFLSYL GJFHJFDF\ VFjIFP

S]P G{;UL" DC[TF ALP>PDF\ I]lGJl;"8LDF\ +LÔ\ :YFG ;FY[ p¿L6"
EFJGUZ l:YT zLDTL :G[C,A[G TYF 5FlY"JEF. DC[TFGF\ 5]+L S]P G{;UL" DC[TF  sT[

:JP S{,F;A[G TYF zL HI]EF.GF\  5{F+L VG[ U\P :JP RF~A[G TYF :JP CZSFgTEF. DHD]NFZGF\
NMlC+LfV[ lJWFGUZGL lAZ,F DCFlJ`JlJWF,IDF\YL Ò8LI] £FZF ,[JFI[, ALP.PsVF.P8L f GF
VF9DF\ ;[D[:8ZDF\ )$@ ;FY[  I]lGJl;"8LDF\  +LH]\ :YFG 5|F%T SZL ßJ,\T ;O/TF D[/JL K[P
TFH[TZDF\ l+J[gãD 8L;LV[;DF\ TF,LD ,. D]\A.  BFT[ 8L ;L V[;PDF\ HM0FX[P

VlEG\NG ;C pHHJ/ TYF EFlJGL X]ESFDGFP
zL H}GFU- JP GFP 7FlT 5lZJFZ

VF ;\:YFGF p5S|D[ TFP !_q&GF ZMH H}GFU-YL Z_ lSPDLPGF V\TZ[ VFJ[, zL ZUlTIFNFNFGL
HuIFGF 5|JF;G]\ VFIMHG Y. UI]\P H[DF\ !__YL JW] ;eIMV[ HM0FIG[ lXJTF\0J4ULT;\ULT AFNDF\
EMHGGM VFG\N DF^IM CTMP 5|JT"DFG ;\HMUF[ VG];FZ A[ G}TG lJRFZM ZH} YI[,P H[ D]HA R1F]NFG
DF8[  Z5 H[8,F\ ;\S<55+ D/[,P ALHF lJRFZDF\ VFH[ p9D6]\ S[ 5|FY"GF;EF H[JL ,F{lSS lS|IF DF+
VF{5RFZLS AGL UI[, K[4 T[ A\W ZFBJF 7FlTHGM lJRFZ[ T[JF ã- lJRFZM ZH} YI[,P s;tI o
lD,G;DFZ\EPP¦ 5C[, SZJF H[JM lJRFZ BZMPf

TFP ZZq*GF ZMH ;\:YFGF p5S|D[ OZF/L JFGUL :5WF"G]\ VFIMHG SZJFDF\ VFJTF\ ZZ :5W"SMV[
EFU ,LWM CTMP tIFZAFN zFJ6 DF;G[ VG],1FLG[ lXJ;\wIFG]\ VFIMHG SZJFDF\ VFJ[,P
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v v v ,uG lJQFIS ÔC[ZFT v v v
GJF U|FCSM DF8[ o GJF U|FCSM DF8[ o GJF U|FCSM DF8[ o GJF U|FCSM DF8[ o GJF U|FCSM DF8[ o ZF+[ ( YL ) NZdIFG SFU/ 5[G T{IFZ ZFBL  OMG o _Z(!v Z$5#_&# p5Z OMG
SZJFYL VF5G[ H[ S|DG\AZGF 5F+ DF8[ OMG G\AZ HM.TF CMI T[GM S|D G\AZ SC[JFYL T[ OMGqDMP
G\AZ VF5JFDF\ VFJX[P tIFZAFN VF5[ ;LWM ;\5S" SZL 5}ZL DFlCTL D[/JL ,[JFGL ZC[X[P
s!f ALPSMDP4 0L%,MDF V[JLV[XG4 Zq!)(&4 5cP$cc p\RF.GF .g0LUM V[Z,F.g; SF]\PDF\
VDNFJFN BFT[ GMSZL SZTFv;FNM D\U/ K[Pv I]JSG[ SgIFP ;\5S" o  _Z(!v
sZf 0L%,MDF ;LV[0Lq;LV[V[D4 HP *q!)(#4 5cP!_cc 5|FP ,LP S\5GLDF\ DFS["8L\U VMOL;Z
TZLS[ GMSZL SZTF I]JSG[ SgIFP ;\5S" o
s#f ALPSMDP4 SMd%I]P *q!)(Z4 5cP#cc pP|4 5|FP S\5GLDF\ GMSZL SZTL SgIFG[ I]JSP ;\5S" o _Z&5v
s$f ALPSMDP4 V[DALV[P4 &q!)(#4 p\RF. 5cP!!cc V[S;L; A[\SDF\ D[G[HZ TZLS[ GMSZL
SZTF I]JSG[ SgIFP ;\5S" o _Z(!v
s5f ALPV[PV[DPV[;PsVFI]P0MS8Zf!Zq!)(* GFP A|FP SgIFG[ I]JSP ;\5S" o _Z((v
s&f ALPSMDP4 Z( JQF"GF GMSZL SZTF GFP A|FP I]JSG[ SgIFP ;\5S" o )$Z&*(*)#(
s*f ALP.P s;LP>PfHP c(#4 5cP#cc ;L:8D V[gÒP TZLS[ GMSZL SZTL SgIFG[ I]JSP ;\5S" o _Z*(v
s(f ALPSMDP4 V[DALV[4 HP *q!)(*4 5cP5cc p\RF.4 VDNFJFN BFT[ 5|FP ,LP S\5GLDF\
GMSZL SZTF I]JSG[ SgIFP ;\5S" o _Z*(v
s)f ALPSMDP4ALP,LAP4V[DP,LAsRF,]f HP 5q!)()4 p\RF. 5cP5cc4 SM5M"Z[XG A[\SDF\ GMSZL
SZTF I]JSG[ SgIFP ;\5S" o _Z((v
s!_f  V[DPV[;;LP HP 5q!)(54 5cP&cc p\RF. S|F>:8 SM,[HDF\ ,[SRZZ TZLS[ GMSZL SZTF
I]JSG[ SgIFP ;\5S" o _Z(!v
s!!f  ALP .P s.g:8=]D[g8f HgD o #q!)(&4 p\RF. o 5cP$cc4 V[DV[G;L S\5GLDF\ GMSZL
SZTF DF\Ul,S I]JSG[ SgIFP ;\5S" o _Z&5 vs!Zf   V[DPSMDP4 V[DPALPV[P4 HP !Zq!)(Z4
p\RF. 5cP(ccA[\SDF\ VMOL;Z TZLS[ GMSZL SZTF DF\Ul,S I]JSG[ SgIFP ;\5S" o _Z(!v

H,NL5 J;FJ0F V[DP>P YIF
ZFHSM8GF  H,NL5 ZFH[XEF. J;FJ0F AL8; l5,FGLcDF\YL

V[DP>Ps;LP>PfDF\ 0L:8L\uXG ;FY[ p¿L6" Y.  C{ãFAFN BFT[ DF.S|M;MO8
S\5GLDF\ ;MO8J[Z V[gÒGLIZ TZLS[ 5;\NUL 5FdIF K[P VlEG\NGP

AF/ G'tIF\UG lRP VFI]QFL WM/lSIF
J0MNZF l:YT 0MP DF{,[X WM/lSIFGF\ 5]+L lRP VFI]QFLV[ DF+ ) JQF"GL

JI[ 5}GF BFT[ VlB, EFZTLI ;F\:S'lTS SFI"S|DDF\ V[SF\SL G'tI s;M,M
0Fg;fDF\ EFU ,. 5|YD 5]Z:SFZ D[/jIMP VFI]QFL J0MNZF N}ZNX"GGF IMÔTF
SFI"S|D TYF ClZOF.DF\ NZ JQF[" .GFDM 5|F%T SZ[ K[P 0Fg; VFI]QFL 0Fg;PPP¦

AZKLGL J[A;F.8 www.barchhi.com/kkb p5Z VF5GF U|FP G\PU|FP G\PU|FP G\PU|FP G\PU|FP G\P ;FY[ SM.V[S G\AZ
ZÒ:8Z SZJF lJG\TL H[YL SMSYL VFJTF V\S DF8[ V[S ;FY[ NZ[SG[ ;\N[XM DMS,L XSFIP vT\+L
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vovov ;DFRFZ ;\RI vovov
D]\A. o D]\A. o D]\A. o D]\A. o D]\A. o zL R[TG Zl;S,F, WM/lSIF A[\S VMO AZM0F V+[YL RLO D[G[HZ TZLS[  A-TL ;FY[
ND6 AN,FIFP
v S]P lXJFGL N[J[gã V\HFZLIF UF\WJ" ;\ULT DCFlJnF,I TZOYL ,[JFI[, EFZTGF8IDŸ 5ZL1FFGF
+LHF\ JQF"DF\ 0L:8L\uXG ;FY[ p¿L6" YIF\
J0MNZF o J0MNZF o J0MNZF o J0MNZF o J0MNZF o zLDTL GLTFA[G DI\SEF.  N[;F.G[ SM5M"Z[XG A[\SDF\ :5[P VF;LP TZLS[ A-TL D/LP
DI\SEF. N[;F. ;[g8=, A[\SDF\ ;]ZTYL J0MNZF AN,FIFP
v WDF"\U TYF HIDF\U lXZLQFEF. A]R4 I7[XEF. A1FL4 S'TFY" DF\S04 HI\T J{̀ GJ J{Q6JLN[JL4
VDZGFY4 SFxDLZ4 VD'T;ZGL IF+Fv5|JF;[ H. VFjIFP
v GF6FJ8L lJnMT[HS U]|5 J0MNZF £FZF U]HZFTDF\ J;TF GFUZ TYF GFUZ A|FD6 lJwFFYL"VMG[
U]6JTFGF WMZ6[ JQF" Z_!Z DF8[ 5FlZTMlQFS VF5JFDF\ VFJX[P DFR" Z_!Z DF\ U]HZFT AM0" £FZF
,[JFI[, WMZ6 !_4 WMZ6 !Z slJ7FG 5|JFCf DF\ (_@ S[ T[YL JW] VG[ WMZ6 !Zs;FDFgI 5|JFCf
DF\ *5@ S[ T[YL JW] U]6 D[/JLG[ p¿L6" YGFZ lJWFYL"V[ TFP #! VMS8MAZ Z_!Z ;]WLDF\
U]65+SGL 5|DFl6T GS,4 ;ZGFDF VG[ OMGG\AZ ;FY[GL VZÒ 0MP ZlJgã V[;P GF6FJ8L4cc
lAl,5+cc V[v!(4.g0:8=LI, ;M;FI8L4 gI] ;DF ZM04 J0MNZFv#)__Z$ BFT[ DMS,L VF5JLP
v S'TFY" lCDF\X]EF. V\ÔZLIF 8MZ[g8 OFDF":I]8LS<;DF\ NC[H BFT[ 5ZR[h VMOL;Z TZLS[ HM0FIFP
v V+[GF ;LP V[P lCTFY" DI]Z N[;F. E~R l:YT D<8LG[XG, S\5GL cSMC,ZcDF\ RF8"Z V[SFpg8g8
TZLS[ HM0FIFP
v WUX DI\SEF. N[;F. V[DP V[;P I]lGJl;"8L DF\YL ALP >P sDLS[PfDF\ *(@ ;FY[ p¿L6" Y.
HDX[N5]Z l:YT c8[<SMGc S\5GLDF\ HM0FIFP
ZFHSM8 o ZFHSM8 o ZFHSM8 o ZFHSM8 o ZFHSM8 o 0LJLhG, CMl:58, VMOL; ;]l5|8[g0g8 TZLS[ OZH AHFJTF zL H[P 0LP J;FJ0FG[
RLO D[0LS, 0FIZ[S8Z D]\A.GL J0L SR[ZL TZOYL JQF" Z_!!v!ZGL ptS'Q9 SFDULZL AN,
D[ZL8 ;8L"OLS[8 VG[ ZMS0 5]Z:SFZ V[GFIT YIF\P
v ÒUZ ZD[XEF. J;FJ0F ALP OFD"DF\ 0L:8L\uXG ;FY[ p¿L6" Y. V[DP OFD"PDF\ VFZP V[PDF\
5|J[X D[/jIMP
v ZFH[XS]DFZ EZT5|;FN J;FJ0F 5LÒJL;LV[,PDF\ V[ShLSI]8LJ V[gÒGLIZ TZLS[ A-TL
;FY[ H;N6 AN,FIFP
v NL5XLBF D\0/  £FZF IMÔI[, JFGUL :5WF"DF\ zLDTL ;]WFA[G lCT[QF WM/lSIFV[  5|YD
:YFG D[/jI]\P
v T],G ptS, J{̀ GJ V[,P ÒP WM/lSIF :S},DF\ U]~5}l6"DFGF p5,1IDF\ IMÔI[, JS'tJ :5WF"DF\
cU]~ DlCDFc lJQFI p5Z JSTjI VF5L WMP (DF\ 5|YD VG[ WMP (YL !!GL :5WF"DF\ l£TLI :YFG
D[/JL 5|DF65+ VG[ 5FlZTMQFLS  D[/jIF\P
v EF:SZ U|]5 VIMÒT cG[XG, ,[J,GL A|[>G Cg8vZ_!Zc :5WF"DF\ U|]5vDF\ V+[GF\ lJ`JF
D[C},EF. J{̀ GJ lJH[TF ÔC[Z YIF\P
v D[C}, J{̀ GJ ;C5lZJFZ AãLGFY S[NFZGFYGL IF+FV[ H. VFjIF\P
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v V+[GF lCT[QF WM/lSIF4 VFlXQF GF6FJ8L4 EFJ[X A]R TYF lGlD"T KFIF VDZGFYGL
S9LG IF+FV[ H. VFjIFP
v V+[GF Ô6LTF lS|S[8Z Vl5"T jIMD[X J;FJ0F ;LPV[PÒP TZOYL lN<CL ZDL VFjIFP
v V+[GF 5FY" lSZ6 J;FJ0F .g0LIG 0[ZL DXLGZL SM5M"Z[XG sV[GP0LP0LPALPGF ;L:8Z
Sg;G"fDF\ J<,ElJnFUZ BFT[ HM0FIFP
;]ZT o ;]ZT o ;]ZT o ;]ZT o ;]ZT o S]P lNXF V<S[X J;FJ0F 5|YD JQF" V[DPALPALPV[;PDF\ *Z@ ;FY[ SMIMER SM,[HDF\
5|YD VG[ I]lGJl;"8LDF\ RMY]\ :YFG D[/JL p¿L6" YIF\P
EFJGUZ o EFJGUZ o EFJGUZ o EFJGUZ o EFJGUZ o TFH[TZDF\ lJ`J ZSTNFTF lNJ;GF VJ;Z[ EFJGUZ a,0 A[\S VG[ c;F{ZFQ8=
;DFRFZcGF ;\I]ST p5S|D[ IMHFI[, ZSTNFG lXlAZDF\ zL HI[X S]gNG,F, V\TF6LV[ !_(DL
JBTG]\ ßIFZ[ T[DGF I]JF  5]+ 5|lTS[ 5DL JBT ZSTNFG SZTF\ VF A[,0LG[ :D'lTE[8 VF5L
;gDFlGT SZJFDF\ VFJ[,P l5TF 5]+GF ;\I]ST ZSTNFGGL 38GFG[ :YFlGS gI]hR[G,MV[
5|FWFgI VF5L  RDSFJ[,P
v 5|lTS HI[XEF. V\TF6LV[ I.C.A.I.£FZF H}GvZ_!ZDF\ ,[JFI[, C.P.T. 5ZL1FF prR U]6F\S
;FY[ 5;FZ SZL ;LPV[PGL SFZlSNL" TZOGF 5|YD ;M5FGDF\ ;O/TF D[/JLP
v N[J[gãEF. DMTL,F, N[;F. :DFZS ;lDlT TZOYL T[DGF\ 5F{+L 0MP S{ZJLA[G £FZF 5|lT JQF"
D]HA H~ZTD\N lJnFYL"GLG[ lX1F6 DF8[ ~FP !_ CHFZ ;]WLGL lXQIJ'¿L VF5JFDF\ VFJGFZ
K[ TYF JQF" NZdIFG lX1F6DF\ z[Q9TD lJnFYL"GLG[ c:D'lT5NSc VF5JFDF\ VFJX[P lJX[QF DF8[
;\5S" o 0MP S{ZJLA[G4 #_Z S<5;}+ V[5F8"D[g84 SF/]EF ZM04 EFJGUZP
ÔDGUZ o ÔDGUZ o ÔDGUZ o ÔDGUZ o ÔDGUZ o lJ`J lJbIFT lS|S[8Z lJG] DF\S0GL 5}̂ IlTlY lGlD¿[ SM5M"Z[XG TZOYL lS|S[8
A\U,F 5F;[ D]SJFDF\ VFJ[, 5|lTDFG[ ÔDGUZ JP GFP 7FlT TZOYL 7FlT 5|D]B zL ;]Z[XEF.
GF6FJ8LV[ Ô6LTF lS|S[8ZM4 7FlTHGMGL p5l:YlTDF\ O},CFZ SZL zwWF;]DG VF%IF\P
zL D\0/ £FZF IMHFI[, lJ;ZFTL HTL JFGUL :5WF"DF\ zLDTL .lT H[P KFIFV[ 8M5ZF3FZL
AGFJL 5|YD .GFD D[/J[,P
v V+[GF 0MP EZTEF. A1FL TZOYL T[VMGF\ 5tGL :JP SMSL,FA[G A1FLGL lNJF;FGF ZMH  HgDlTlY
;FY[ H l5TFzL :JP V[RP 5LP A1FLGL VF H lTlYV[ !__DL HgDHI\lT lGlD¿[ CF8S[̀ JZDF\
,3]~ãG]\ VFIMHG SZFTF\ :G[CLVM4 S]8]\ALHGMV[ NX"G VG[ ,F0]GF HD6GM ,FE ,LW[,P
v V+[GF\ S]P X{,L EZTEF. vNL5FA[G DF\S0G[ T[DGL VFI" ;DFH XF/FDF\ WMP ( YL !ZGL
lJnFYL"GLVM DF\YL VeIF; TYF .TZ5|J'l¿VMDF\ z[Q9 N[BFJ AN, cA[:8 :8]0g8cGM ZGL\U
XL<0 V[GFIT SZJFDF\ VFjIMP
H}GFU- o H}GFU- o H}GFU- o H}GFU- o H}GFU- o S]P lCZ, :G[C,EF. JMZF V[DPALPV[PsV[RVFZfDF\ ((@ ;FY[ p¿L6" Y. GMA,
U|]5 VMO .g:8L8I]XGDF\ VF;LP 5|MO[;Z TZLS[ HM0FIFP
E]H o E]H o E]H o E]H o E]H o  DCFZFJzL lJHIZFHÒ ,FIA|[ZLGF p55|D]B TZLS[ zL 5\SHEF. J{̀ GJ VG[ D\+L
TZLS[ zL CZ[XEF. WM/lSIFGL JZ6L Y.P
DFO SZXMPP DFO SZXMPP DFO SZXMPP DFO SZXMPP DFO SZXMPP SMd%I]8ZDF\ VF V\SGF Z_ 5FGF T{IFZ Y. UIF AFN 5FPG\PZ SFZ6YL BR" AMHM
38F0JF $5FGF VMKF\ SZTF\ 36F ;DFRFZM4 SM,D4 ,P lJP HFC[ZFTMGL VF V\SDF\YL AFNAFSL
SZJL 50[, K[P  vT\+LP
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5ZL1FFGF 5lZ6FDPPP5ZL1FFGF 5lZ6FDPPP5ZL1FFGF 5lZ6FDPPP5ZL1FFGF 5lZ6FDPPP5ZL1FFGF 5lZ6FDPPPsK[<,F\fsK[<,F\fsK[<,F\fsK[<,F\fsK[<,F\f
WMP !_WMP !_WMP !_WMP !_WMP !_
Z[JgT ßJ,\T A]R )!@ D]\A.
WMP !ZWMP !ZWMP !ZWMP !ZWMP !Z
5FZ; N[J[gã V\ÔZLIF (_!@ VDNFJFN
AZBF NX"S J{̀ GJ ((@ E~R
J,I V\lST J{n )!@ J0MNZF
UF{ZJ lJGI DHD]NFZ    (_@    J0MNZF
EQDF\U CZ[X WM/lSIF  5|YD JQF"  ÔDGUZ
ALP V[PALP V[PALP V[PALP V[PALP V[P
5'yYF 5|NL5EF. D\SM0L l£TLI JU"
TYF 0L%,MDF .G dI]hLS 5|YD JU" J0MNZF
V[DP V[PV[DP V[PV[DP V[PV[DP V[PV[DP V[P
G{kTL l+,MRG hF,F l£TLI JU" 5MZA\NZ
V[;P JFIP ALPSMDPV[;P JFIP ALPSMDPV[;P JFIP ALPSMDPV[;P JFIP ALPSMDPV[;P JFIP ALPSMDP
WFZF ;]WLZEF. J{̀ GJ  &&@  H}GFU-
;\UlT ÒP J{̀ GJ 5|YD JU" VDNFJFN

vovov D\U, D[Z[H aI]ZM vovov
;\RF,S o DDTF -[AZ v OMG o _Z(! v Z5*_&(!sDMf _)$Z(*_!!#&;\RF,S o DDTF -[AZ v OMG o _Z(! v Z5*_&(!sDMf _)$Z(*_!!#&;\RF,S o DDTF -[AZ v OMG o _Z(! v Z5*_&(!sDMf _)$Z(*_!!#&;\RF,S o DDTF -[AZ v OMG o _Z(! v Z5*_&(!sDMf _)$Z(*_!!#&;\RF,S o DDTF -[AZ v OMG o _Z(! v Z5*_&(!sDMf _)$Z(*_!!#&
;DI o ;JFZ[ ) YL !! ;F\H[ 5 YL * ;DI o ;JFZ[ ) YL !! ;F\H[ 5 YL * ;DI o ;JFZ[ ) YL !! ;F\H[ 5 YL * ;DI o ;JFZ[ ) YL !! ;F\H[ 5 YL * ;DI o ;JFZ[ ) YL !! ;F\H[ 5 YL * .D[., o.D[., o.D[., o.D[., o.D[., o  mamtadhebar@yahoo.in.

I]JSMGL lJUT oI]JSMGL lJUT oI]JSMGL lJUT oI]JSMGL lJUT oI]JSMGL lJUT o
s!f GJ[dAZv(Z4 B.Sc.(Botony) PGDM p\RF. 5cP5cc
sZf VMS8MAZv(54 Comp.Engineer p\RF. 5cP&cc sD\U/f
s#f H}Gv($4 EC Engneer p\RF. 5cP)cc
s$f H},F.v($4 B.Com.PGDCA,M.Sc.IT p\RF. 5cP5cc sD\U/f
s5f DFR"v($4 Biomedical Eng. p\RF. &c
s&f VMUQ8v(&4 B.Com,MBA p\RF. 5cP)cc
s*f O[A|]VFZL (& B.E(C.E.) MBA p\RF. 5cP&cc (NRIG[ 56 5;\NULf
;UF.GF VlEG\NG o;UF.GF VlEG\NG o;UF.GF VlEG\NG o;UF.GF VlEG\NG o;UF.GF VlEG\NG o
DGF,L DF\S0 v 5}JF"\U JMZFP
lGZF,L GF6FJ8L v V\lST J;FJ0F
0MP lRgDIL EÎv CLZ[G Ô[QFL

VF5GF ;\TFGM DF8[ VFH[ HVF5GF ;\TFGM DF8[ VFH[ HVF5GF ;\TFGM DF8[ VFH[ HVF5GF ;\TFGM DF8[ VFH[ HVF5GF ;\TFGM DF8[ VFH[ H
AFIM0[8F OMGYL GM\WFJM VG[AFIM0[8F OMGYL GM\WFJM VG[AFIM0[8F OMGYL GM\WFJM VG[AFIM0[8F OMGYL GM\WFJM VG[AFIM0[8F OMGYL GM\WFJM VG[
DG5;\N ÒJG;FYL D[/JMPDG5;\N ÒJG;FYL D[/JMPDG5;\N ÒJG;FYL D[/JMPDG5;\N ÒJG;FYL D[/JMPDG5;\N ÒJG;FYL D[/JMP

V[DPSMDPV[DPSMDPV[DPSMDPV[DPSMDPV[DPSMDP
DLG/ X{,[QFEF. A]R 5|YD JU" ZFHSM8
S'5F ;]WLZEF. J{̀ GJ 5|YD JU" H}GFU-
V[DPALPV[P s;[D[P ZfV[DPALPV[P s;[D[P ZfV[DPALPV[P s;[D[P ZfV[DPALPV[P s;[D[P ZfV[DPALPV[P s;[D[P Zf
W{I" lSZ6EF> KFIF *5@ ZFHSM8
ALP;LPV[PALP;LPV[PALP;LPV[PALP;LPV[PALP;LPV[P
IX:JL lGX[gN] J{n *!@ ;]+F5F0F
V[DP;LPV[PV[DP;LPV[PV[DP;LPV[PV[DP;LPV[PV[DP;LPV[P
ãlQ8 lJGI DHD]NFZ *_@ J0MNZF
V[DP V[0PV[DP V[0PV[DP V[0PV[DP V[0PV[DP V[0P
zLDTL z]lT Zl1FT A1FL  (_@   ZFHSM8
;L5L8LP;L5L8LP;L5L8LP;L5L8LP;L5L8LP
ZlRTF W|]J A1FL D]\A.
V[DPALPV[P sV[RVFZfV[DPALPV[P sV[RVFZfV[DPALPV[P sV[RVFZfV[DPALPV[P sV[RVFZfV[DPALPV[P sV[RVFZf
Zl1FT SxI5EF. J{̀ GJ )P!$ V[;5LVF>
s;GXF.G SM,[HDF\ RMYF :YFG[f
V[DPALPV[Ps;[D[:8Zv$fV[DPALPV[Ps;[D[:8Zv$fV[DPALPV[Ps;[D[:8Zv$fV[DPALPV[Ps;[D[:8Zv$fV[DPALPV[Ps;[D[:8Zv$f
5,S HGFN"GEF. WM/lSIF   0L:8L\P  H}GFU-
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lR  lS\H, D]\HF, VMhFG[ X]E[rKFvVFlXJF"NlR  lS\H, D]\HF, VMhFG[ X]E[rKFvVFlXJF"NlR  lS\H, D]\HF, VMhFG[ X]E[rKFvVFlXJF"NlR  lS\H, D]\HF, VMhFG[ X]E[rKFvVFlXJF"NlR  lS\H, D]\HF, VMhFG[ X]E[rKFvVFlXJF"N
       CF8S[X NFNFGL S'5F VG[ J0L,MGF VFlXJF"NYL lRP lS\H, .,[\S8=MGLS;
V[g0 8[,LSMdI]GLS[XG V[gÒP sALP.Pf GF V\lTD JQF"DF\ *#P## @ ;FY[
pTL"6 Y>4 I]PV[;PGF AM:8G XC[ZGL 8M5 I]lGJl;"8LDF\ V[DPV[;P .G
8[,L SMdI]GLS[XGGF prR VeIF; VY[" I]PV[;PV[PH. ZCIF\ K[PPP

pTZMTZ 5|UlTGL X]E[rKF VG[ VFlXJF"N ;FY[PPP
    ;F{P NL%TL D]\HF, VMhF  v DFTFvl5TF
    :JP HIS]DFZLA[G WGJ\T,F, VMhF v NFNF NFNL

                              :JP 5[|DL,FA[G T~6SFgT DF\S0v GFGF GFGL
ULTF lG5],EF. VMhF vSFSF SFSL                  ZL8F ;]GL,EF. DF\S0 vDFDL DFDF
5F~, C[D\TEF. VMhF    SFSF SFSL                 ClQF"NF ;\NL5 DFS\0v  DFDF DFDL
T'%TL ;]GL,EF. VMhF   SFSF SFSL                  :JFTL CFNL"SEF. DF\S0vDFDF DFDL
lN%TL pNIEF. J;FJ0FvO. O]VF                  S'TL D[U8EF. DF\S0 vDFDF DFDL
:JFTL S]\H,EF. J;FJ0F vO. O]VF                lXJFGL lJXF,EF.  DF\S0 vDFDFvDFDL
SMD, S[I]Z J;FJ0F vEF.vEFEL                  DC[XEF. DF\S0 vDFDF
bIFTL S[T], VNF6LvA[G AG[JL                     HFU'lT DI]ZEF. J{n vDF;L DF;F
V[STF4 lGT,4 VDG4 X{XJ 4            WlZ+L4 lCT[X :JFlNIF DF;LvDF;F
.XF4IJ[X4J~64ãlQ8 vEF. AC[G                 J'lT4 ;]UD4J[N4:JZ4V\TZF4 pgGlT4 ãlQ8

;U56v;UF. o;U56v;UF. o;U56v;UF. o;U56v;UF. o;U56v;UF. o
☺ H}GFU-GF IFl+S IX[QF J;FJ0FG]\ ;U56 ZFHSM8 l:YT ZRGF C[D[gã  KFIF ;FY[P
☺ H}GFU-GF\ zLDTL ZL8FA[G W|]J[GEF. l+J[NLGF\ 5]+L VF,MSLG]\ ;U56 H}GFU-GF\
zLDTL lST"GFA[G SD,[XEF. J{̀ GJGF 5]+ T[H; ;FY[P ☺ H}GFU-GF zLDTL 5|lTEFA[G
lJD,EF. A]RGF 5]+ ClZTG]\ ;U56 EFJGUZGF\ zLDTL JL6FA[G S],LGEF. J{̀ GJGF\
5]+L S'lTG]\ ;U56 J0MNZF lGJF;L 5|SFX ZFH[gãEF. N[;F.GF 5]+ 5]ZA ;FY[P
☺ J0MNZF l:YT 5|SFXEF. H[P N[;F.GF 5]+ ßJ,\TG]\ ;U56 J0MNZF l:YT CQFF"I]EF.
X]S,GF\ 5]+L H5lgT ;FY[P
☺ D]\A. l:YT WZF DF\S0G]\ ;U56  J0MNZF lGJF;L wJlGT HI[XEF. JMZF ;FY[P
☺ H}GFU- l:YT 5,S HGFN"GEF. WM/lSIFG]\ ;U56 E]H lGJF;L GL,[XEF. CZ;]BZFI
CFYLGF 5]+ NX" ;FY[P sDFwID AZKLf
☺ J<,ElJnFGUZ l:YT VJGLgã V[GP VMhFGF 5]+ XFl,GG]\ ;U56 UF\WLWFD l:YT
IX[QFEF. WM/lSIFGF\ 5]+L XLT, ;FY[P
☺ VDNFJFN l:YT ÒT[gãEF. ZFDX\SZ 5\0IFGF 5]+ klQFS[XG]\ ;U56 VDNFJFN l:YT
ZFÒJEF. JF;]N[JEF. EÎGF\ 5]+L :G[CF ;FY[P
X]E,uGDŸ o X]E,uGDŸ o X]E,uGDŸ o X]E,uGDŸ o X]E,uGDŸ o E]HGF\ zLDTL Z[6]SFA[G ULZLXEF. J{̀ GJGF\ 5]+L XLT,GF\ ,uG ZFHSM8GF
zLDTL ZFlU6LA[G lJHIEF. JMZFGF 5]+ N[JF\U ;FY[P
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GFZFI6A,L TYF DFT'zFwW DF8[
GFUZ 7FlTGF V[SDF+ UMZ
;]WLZEF. R\ãX\SZ X]S,
UM,JF04 AZM0F A[\SGL AFH]DF\4
l;â5]ZP OMG o Z*&*vZZ!)#5

ABM          TRAVELS
lNJF/L J[S[XGDF\ H[g8L\UvS]VF,\d5]Zvl;\UF5MZ
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