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ÂÄZŠZ5ÆŸ‚»gÅwÐZÃJÆZë£œ~

ÐZq-ôpz̧W,ÂxZŠZ5ÅŠø7!ÃD¯**ìXZÃJä
oÆñ�Š{ÂxZŠZ5Å»g™ŠÏZzg0*GZg~~'×h+4~Ñä
ÆaFZŠZâ]K÷XZÃJÅÃ@VÃ*¸',ÎVÆ
ŠzgZyâàZŠZgzVSîËVÅY+$ÐWðKZÐZ7š~(,}
eäÅuât»g~ÆË~ZŠZ5ÆÂx~ZºZ¦ÔLZzg

((,"Ð¾e$qÝƒð ADCs ¸W,�ÛZbÆ�ŠwfgZù)
ìXSîÔãCŠ~îg~Å5ZºZ¬]Ði»g™ŠÏÔ}.â]~

4~ZzgZyÅic*Š{–qZ0+Zi~�ÛZbZzgÂñVÅ0*GZg~Å—

R÷áï÷X

(ÅãCŠÆîg6,0*Îy',z‰ÜÎZÅ545ë EG
E

LVP (,~ŠgÅZŠZ5)
Bƒð»Âxik,Y,̂{ê„ÆŠzgZy¸W,Z0+Zi~—ŠgZzgwÆ

7[gz9âq 811 ZkÆfg) 72 (,}ÎŠ}Z�xŠêg;X
DÙZgÎŠ}K‰�ŠgZzgw~*ȩ̂„Æ£«~ 256Æ

^ Zzg 8.1 ].zw ‚%ÃªCÙ™@*ì) 10.4 ‚Zzg 0.3 !*nKM

‚(�ÛZëÅ� 5.1 7[gz9Å(qZ%zi)ù¦Šg» 41 YÅ«ê„ÆŠzgZy(qÅJßgñwÆ!*)̄ZÃJä'×h+ 2013 (X 8.1

�ÎŠ}K‰X~ 347.9 7[gz9âqÆ 696 ‚iZZ+ìXy%Š{ÂxZŠZ5äÌZë™ŠZgZŠZHZzgZkÆfg) 8.8 *¸',kÐ½ã
‚%ƒðXZ¤/py%Š{ZŠZ°V~»½~ÎŠ}ZÌJ-uz„&÷@*ëZ~îg~Æ{~ÚZŸ†ƒg; 4.9 ‚Zzg 4.6 ŠgZzgwÆÒpÐ!*nKM

6�ÛhV)ÓxJ(ÆŠZ¾ÐšŠíîg~~!~Ð%ƒðX 3 ìX!*iZg~

57

:ÂxZŠZ5Æ§i»g»{À 8.1 ].zw

Y2013 «ê„ Y2012 Šzu~ê„

Šg w Šg w §i»g

wDÙZgzVZzgŠg7[gz9~

811 256.1 809 231.9 6,ix

 696  347,859  665  331,600 y%Š{ZŠZœV

 539  177,599  525  180,800 »½6,FF

 157  170,260  140  150,800 Z~ÎŠ}

:6,ixÎŠzV~%»gDy 8.1^

ÎŠ}ÆZz‰—wÅzzÐ6,ixÆÎŠzVÅŠgzÈ~(,~ŠgÆÎŠzV~ÅYCì@*ëÎŠ}ÅÃð¬u7ìX 72



e<pÎ‚…Ò1‰ç�æ7Ún6ì^‘oÞÛçaçño!!!!

6,ix»ªxBƒðÆç}ÐÖÆa¿~Wc*å@*À(,~ŠgÅ
qïÓä‹]ÆÎŠzVÅ',z‰ÜBƒðÃD¯c*Yn)ªBƒð

»ç{ÁHYn(X@*ëz‰Ü*gäÆ‚BZkÆZEwZzg
(X6,ixÆfg)Z�xŠb 8.1 !*¾ §hV~zÝWðì)

YäzZáMÎŠzVÆZ½¦eðÐ¶K0+„ƒCìÀ(,~ŠgÅ
7[gz9âqÆ 811 ZŠZ5)Zsz~8(Æ§i»gÆfg)

‚(~ƒäzZà‚g~ 10.4 w) 73 DÙZgÎŠzV»YHŠHåX 256

%ÎZÅ545ë EG
E-R,Zc)WðZpßK(Zzgy%Š{sBÄ8-)WgÏÏ(Æ

‚(Ã 0.3 @*ëÎŠzVÅŠg©à%) 74 AŠ+~gkgeÅˆX
ªCÙ™CìÔT»Zë:Lê„ÆŠzgZy‹]ÅBƒðÅŠg
~¶¶X6,ixÆfg)—wÁŠgÅBƒðä«ê„~

^ �gz9™Šc*) 317 ‚¶Æ‚B 8.9 ÎŠ}»Zz‰w
75 (X 8.2

‰n^Önk]Ú†æ‡e×ß‚‰_xµ†…ao!!!

!*ÁnËJÃ-iÅº»‚oƒÂZÃJ(Å3ïGGLZ%ziÅ
œª()WðZsZpß(�ÛZë™@*ìXt(qÅZq-åîg6,J-$

”{œª(ì&àg”{Óä‹]6,Šc*Y@*ì@*ÀÂxZŠZ5
YÅ«ê„~ËVÅY+$ 2013 ÆûZg»xÃD¯c*YnX

7[ 41 ‚%Æ‚B(,|™ 8.8 ÐZÃJÅ(qZ%zi
(XZkÐËVÃAŠ+Å¸W,BƒðZzg 8.3^ gz9J-Vˆ)

ƒä‰zZu]Ðv~æŠBX 76 D·gzVZzgÂx~V
!8Zö 40 (qZ%ziÆÚƒ&Å”]Zzg6,ixÆÎŠzVÅŠg

‚J-VˆX(qZ%ziÅŠg~ 5.1 ZŸ±Æ‚B(,|™
Y~6,ixÆW¸iÐZŸ†ƒg;ìX²*¸P',ÎV~ 2008

Ìt(,JìÔZ#!*iZg~(qÅßgñwJ¶X

58

Y«ê„ 2013 âàZPx»Y,̂{

:6,ixÎŠzVÆZb%Z 8.2^

w~(qZ%ziÅœª(÷áï7ì&6,ixÆfg)Z�xŠc*Y@*ìX 73

ÎZÅ545ë EG
E-Ã)WðZpßK(Zzgy%Š{sBÄ8-)WgÏÏ(‹]ÅBƒðÆÎŠzVÅ%~¶Ð̂zi™̂¶X 74

Y2012 �gz9) 1,045 YÅ«ê„~6,ixÆfg)ð0*äzZáZz‰ÎŠ}»w(,|™ 2013 WðZpßK—”]pÁŠg»qïAŠ+ƒ@*ìXZ¤/WðZpßKÆÎŠzVÃu™Šc*YñÂ 75

�gz9(J-VYñÇX 666 Å«ê„~

Grid Z¤/Zq-JÃ-8-~¶»‚oƒÂtzßwà{JÆa-iÅºaZ™YiìX7g}Âx~Zq-Z+ßgñwT~JÆ‰ÎŠ}ð0*äÐguYNÔZÐVÅßgñw) 76

(ZEw™Dƒñ·g~ algorithms (¹Y@*ìX6,ix»ÂxVÅßgñwÐå3Æ§i»gÐ:ìÔ&ZÃJÅY+$Ðdw™äÆẐnÆZÏg
(ā,ç
G

E) lock situation

ZŠZ°VÅF,¶]ÆŠz!*g{çÐZÐZŠ~ãCŠzV6,(,~®ZŠ~ÎŠzVÐ÷YYiìX

:6,ix~(qZ%ziœª(»ZEw)Zg[gz9( 8.3^

Y~ÎZÅ545ë EG
E!*iZgigÆÎŠzVZzg!*iZgIŠ!Æ 2008 :6,ixäZLW6,:»W¸i�Ñð 8.1 !*¾

Z0+gzyoW6,:ÅBƒðÆaÑzqHåXA$ÐÔ6,ixÅzÝÃF}.â]�ÛZë™äJ-ÂWŠ~Y
_ì:)Z³(Óä‹]ÅBƒð)[((qZ%ziÅœª()`(ZÃJ»Z0+gzãAŠ+‰

8òÅBƒð)Š($©ï EEHÆfg)
#-?ç
EGFE~ñßwƒäzZàÎZÅ545ë EG

E-ÃÅBƒð){( / !*iZgigÆÎŠ}
JÆZL3DÐÃZzg)z(BƒðËVÆfg)Z6uZo8gÁJ-g‚ðX

ZoX«-ÃÅZœmì&ZÃ / ZoZzge< / 6,ixŠzZëZœÅ6,Œƒ@*ì:WgKZö

Zo‹]Å / JÅY+$ÐÑ»ÆZqð~·‚ÅÜz*Æafg)ZüîwHY@*ìXe<
ZoÆ‚B',z‰ÜÝHY@*ì@*À�ÛZb®¨ / BƒðÅZq-zd$6,FFZœmì&WgKZö

ZŠZ5)e~z~8(ÅãCŠzV6,AŠ+D¯c*YnX



ì†�å]�]ñn,oÒ1Þ¿^ÝÚn6ÞÏ‚Òçe^Ÿ�‰jou^‘Ø

a1!!!!

y%Š{ÂxZŠZ5»§i»gAŠ+Æ»½~z)»½~§hVŠzâV
6,ŒìXy%Š{ÎŠzV~×Ã!*ÑŠ4qÝg„X~ic*Š{F,6,ÍI

(ZŠZœV÷X×ÎŠzVÆ‚BÝ‰)bÆ P2P 6,Í)
!*z�Š);BÐ2ÌÆ!*)̄—çÙÑ†'ÔâIVÅÂ}Zzgfí{

vy»ç{z){(×Å!*ÑŠ4ÅFz�;]÷X / »g~Ôag~
~�Šw§hVÆ0WÇ„~¶Ô(qÃF,ßŠbÔ™́6,úZx»
zZãZOŠÔpD)bÔâàËqÅ-RZzgLag~Æa
gkgegppÐYy1ú™¤/m,÷áï÷X×ãCŠ6,ÎŠzVÆ´z{†
y%Š{ZŠZ°V~sB6,FFAŠ+÷áïìTÆˆZ½@*ƒZZ~
îg~AŠ+ìÔT~%Ã(¼ßYÅqD',ÎV~F,¹Ð

(X 8.4^ ¾e$Bì)

Ò^Æ„µ†Úfßoen�j†ì†�å]�]ñn,n^72nÔ‰1Òo+òn6!!!

Ä8-ZzgBƒðÆ¿Å»g™ŠÏ4¯äÆaZÃJâà
WÑ]Å£gÈ~6,»x™g;ìT~Z’Zðîg6,ìVÅ£g
È~6,izgŠc*ŠHì)&ìVÆZ"g»**xÌŠc*Y@*ì(²Zk
Æ‚B‚BZyÅ�gKS:]ÃÌ4¯c*Yg;ìXZkŠx»
ÑsBÅÄ8-Æù¦¿~!~Ñ**ZzgŠðÀŠ„Åu¤/ñVÃ
ÁÐÁ™**ìX

7[gz9 539 ù¦îg6,Ô»½6,FFy%Š{ZŠZ5Æ§i»gÐ

�ÎŠzVÅBƒðÅˆ�*ȩ̂„Æ£« 177.6 âqÆ
‚ZŸ± 2.7 YÅ«ê„ÆŠzgZyŠgÆÒpÐ 2013~

‚¶ÃªCÙ™@*ìXíik,Y,̂{æ]Æ 1.8 ZzgwÆÒpÐ

DÙZggz9ƒŠH�*¸ 303.2 ŠzgZyÎŠ}»Zz‰w!~Ð(,|™
DÙZggz9åXb%zZgŠgzÈ~ÐªCÙƒ@*ìÀy%Š{ 290.1 ê„~

455 ‚) 84.5 ZŠZ°V~&+g=sBÎŠzV»zŠgÆÒpÐ

‚ìÔŠzuZ�9Wgegi» 94.1 7[gz9(ZzgwÆÒpÐ

‚&+g=sBAŠ+X 49.5 (XtZ%ŠNìÀ 8.5^ ì)
‚² 31.5 ‚ìXZkÆ£«~ģxÅÃÆasBÐZŠZ°V»w~zÜs 16.8 ×ģxÃdZäÆaHŠHw~Zyģx»zÜs

(X 8.2 ].zw ‚áCì) 55.1 Šg~z
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ÂxZŠZ5

:y%Š{ZŠZ5»gDy 8.4^

Y«ê„Ôy%Š{ÎŠzVÆ»½6,FFZb%ZñF,0Ì 2013:8.5^

:Z~îg~ÎŠ} 8.6^

YÅ«ê„~ìVÆÎŠ} 2013:8.2 ].zw

Šg»z w»z g¶)Zg[gz9( ®ZŠ)ÑÅV~(

‚17.2 ‚ 48.9 7,980.8 83.1 ×

‚56.0 ‚32.8  25,928.9 55.6 Ã

‚26.7 ‚18.3  12,358.6 31.1 Ä8-

‚0.1 0.0  28.4 0.0 !*iZŠZ5



]penßÓ^…pÚn6]•^Êäq^…p…a^!!!!

0*Îy~z‰Ü*gäÆ‚BZ~îg~Ã�ÛzrqÝƒg;ìT
~ZŸ±»gDyìZzgy%Š{îg~~ZÐZÌqÝƒCYg„
ìX(¼ßY6,FFAŠ+Æ§i»gÆfg)™g@ÅZq-(,~

(ÃZEw ADCs ®ZŠäâà}.â]Å�ÛZbÆ)gzZîfgZù)
™Dƒñ¸W,Ô‡.Þ½z�Zzg–qîg~}.â]ÐZ.Š{H
ìXZkÆËZ~îg~~y%Š{ZŠZ°VÆù¦ÎŠ}Wy%�y

20.6 YJ- 2012 ‚J-V‰)�Wy%Šc 22.2 YJ-(,|™ 2013

�ÎŠ} 170.2 ‚¸(Xê„ÆŠzgZyZ~îg~Æ½ã
‚ZŸ±ÃªCÙ™@*ìXZÏ§bŠgÌ 12.9 K‰�Zk~

Zzg 8.6^ 7[gz9J-Vˆ) 155 ‚%Æ‚B(,|™ 10.6

(XÂxZŠZ5»ãCŠ~ZÐZ7š{à4~Å?Ï™@*ìT 8.7

(ÔZ}KZ@Zzgö8 RTOBs ~5g"5ÿ GJN*ìWyÑí',Z+?ç
E
FE)

»gei~{™ZŸ†Š¬ŠHX

]penßÓ^…pÚn6�…:o]æenˆÒoe^Ÿ�‰jo!!!

÷ápVÆZŸ±Æ‚BWyÑíJ',Z+?ç
E
FEÅ 117 ,Mzgu~

J-Vˆì�Ào½~ù¦J',ZvV» 10.013 ®ZŠ(,|™
‚áCìXWgKZzÜÆfg)ZŠZ°VÅù¦ŠgZzgw~ 94.6

YÅ«ê„ 2013 ‚%ƒðTÐ 5.9 ‚Zzg 11.7 !*nKM
�gz9J-VŠH�ëê„ 0.312 ~Zz‰ÎŠ}»w(,|™

�gz9åXPJZ,¸XÆÎŠzV»Zz‰w 0.295~

ÅÅù¦Zz‰Ðic*Š{å@*ëAŠ+Åù¦Šg~Z,ËV
YÅ«ê„ÆŠzgZyWgKZz!ZŠZ°V»Šg 2013 »zÁåX

~JzZgzÜsPËVJ-özŠåÔ�Å~ZyÆZU*P
(X 8.8^ ÆZŸ°{Ð¹ic*Š{ì)

]c:o]mÜÚn6ÞÛçÚj^$†Òàião!!!

YÅŠzu~�â„~ƒZ(XZk§b·”{Z}KZ@ 2013 '×h+Z}KZ@»ZŸ†HŠH)ic*Š{F, 525 ‚%Æ‚B‰ËVÅY+$Ðù¦îg6, 8.4

JzZgZ°ZŠzÑgÐØ¸ìÀZ}KZ@Å®ZŠ(,"~ƒ&Ð(,Zzuz„&0*õËV»å)ZU*NVÆ 77 J-VˆX 6,757 Åù¦®ZŠ(,|™
�ÎŠ}K�Šg 107.3 7[gz9Æ 10.7 (Xîg~ˆäZ}KZ*Æfg) 8.9^ ÒpÐ(²ŠgxäŠgZZzggLËV»zÁg;)

‚%ÃªCÙ™@*ìX'×h+',WVÔ‰ËVÅY+$Ð°Z}KZ*»ge×g¶dZäÅu~ZŸ±Æ!*)̄Z}K 16.1 ‚Zzg 18.6 Zzgw~!*nKM

60

Y«ê„ 2013 âàZPx»Y,̂{

:Z~îg~ÎŠ})wÆÒpÐ( 8.7^

Y:WgKZzÜÆZz‰ÎŠ} 2013 :«ê„ 8.8^

Y:Z}KZ@Å®ZŠ~JzZgZŸ† 2013 :«ê„ 8.9^

YÐUzZàCÙ5÷ác6,Zq-Z}KZ*·™äZzgWÒ{0*õ',ÎVÆŠzgZyñ�Š{÷ápVÅ®ZŠZzgZ}KZ@ÆŠgxy�Ût» 2013 Z}KZ@Å®ZŠ~ZŸ†b%z~îg6,ZÃJÅY+$Ð 77

Y(X 03, 2013 ™äÅ@Ze$»³å)!8Wge~u°�



gz9Ð 9,794 Z@ÆAŠ+»Zz‰wik,{Y,̂{æ]ÆŠzgZy
gz9J-VŠHX@*ëÔJzZg-eðÐËVÆ 10,007 (,|™

ŠgxyZ}KZ*ÆZz‰w~{á;ƒÅ?ÏƒCìX

Z~îg~ÅŠ*~Z}KZ*Æfg)ÅzÝ~âèŒÛd$~

{àÂWƒðìXZ[Z}KZ@aä]Ö×ģxdZäZzg
ZâPÔ-

"5Í-
ö
H
GH‘ÅZŠZ°VÔ±zuu0*g-ÅÃZzg™i+^»ge

ZŠZ°VÆaZEwƒgì÷XÁZiÁz‰Ü~Zy}.â]Å
YÅ« 2013 ÚŠø7!Z}KZ@Å»g¦/Zg~Æa¢zg~ìX

W(~Z}K 9 W@*gZ] 9 ê„ÆŠzgZy»xÆZz‡])ð
‚J-VŠH�ë�â„~ 9.6 Z@»eZƒyN*ì©à¶Æ‚B

W(~ 9 W@*ð 9 @*ë»x:™äÆZz‡])gZ] 78 ‚åX 9.9

‚J-VŠH 13.4 ‚Ð(,|™ 12.7 eZƒyN*ì*ȩ̂„Æ
(XeZƒyN*ì(,JäÆ)b~6‚ÅÜz*6,ÃÔ 8.10^)

ð~ZÒVÔM̂gCZ}KZ@‚ÅÜz*”gs™Z**ÔÄ„
~',q-eZƒyÔ�gK}.÷á]z){÷áï÷X

Ò†m;HÒ^…JÒ1Ò^…æe^…Ún6ÒÛoÒ1e^Â&µo]æ]m‹Ún6ÒÛoæ]ÎÄaçño!!!

‚2.8 YJ- 2013 �g{̂XZÏgDyÆ_.8ZzZöR,ìÌWy%�y 1.08 ‚¶Æ‚B 13.8 YÅ«ê„Æ{86,™i+^»geiÅ®ZŠ 2013

‚Å 1.3 ‚Zzg 7.4 8Zz©6,W‰@*ëÔâŠ~ZÐZ7š~¶Æ!*z�Š8ZzZö6,FFZŠZ°VÅŠgZzgw~!*nKM 33,748 (¶Æ‚Bo�R6, 976)
gz9åX 4,824 gz9ƒŠH�*ȩ̂„~ 5,112 YÅ«ê„ÆŠzgZyÎŠ}»Zz‰w 2013 µ%ƒðXÁ8ZzZöÐ—ŠgÆÎŠzVÆË~

ŒVtZ%‡.Þf™ìÀSîP',ÎVÆŠzgZyJ™g°âÃg~{mîg6,Zkb%~çïŒÛnÅ—RZzgç}Ð0*uÓä‹]ÅâÃg~Æ�Šw
fg)Æîg6,Šø7!Æ:LŠzggì÷X

]Þ9†Þn8enßÓ^…pÒo]aÛnkÚn6]•^Êäaçi^…a^!!!

WgKZz!ZzgZ}KZ@ÆẐ~îg~»ŠZ(,Zb%ZÚ,Mîg~ìT~OW,ÁgëgÐZŸ†ƒg;ìZzgty%Š{ÂxZŠZ5~ZK(¯g;ìX!*œª(
Zzg4�gKÜZëS:]ÅzzÐZÚ,Mîg~»w*Ş̌z',ÎV~ŠkHƒŠHìXik,Y,̂{ê„ÆŠzgZyZÚ,Mîg~ÅŠgZzgw~!*nKM

�ÎŠ}ƒñ²ÎŠ}»Zz‰w 5.35 Zg[gz9âqÆ 271 YÅ«ê„ÆŠzgZy 2013 ‚ZŸ†ƒZìXZkfg)Ð 26.7 ‚Zzg 18.6

gz9g;X 50,493

e¡�Êj†enßÓ^…pÚn6ÞÛç!!!

(user friendly !~ÐF,¹™C(¼ßYÅZºZ¬]Æ!*)̄âàZŠZgzV)SîËV(äšŠíîg~}.â]Å¸W,Ô‡.Þ½z�Zzg-ig�Ûhà)
âà}.â]ÅzWgfÅæ¾Æa8ñãmˆÆ‚BZ·Zu™1ìXZŠZ5ÆZk§i»g»³:Üsâà}.â]Ðøzx™g@)âà

61

ÂxZŠZ5

ïÑY@*ìX eZƒyN*ì Ð7g~ê„Æa  Šz�â‘VÆZz‰eZƒyN*ì 78

:Z~îg~ZÐZ7šÅ7ic 8.3 ].zw

YÅ« 2013

ê„~%

Y2013 «ê„ Y2012

‚ 12.9 6,757 5,987 Z}KZ@

‚ 6.4 10,013 9,412 WyÑí',Z+?ç
E
FE,Mzgu

‚ -1.4 33,748 34,229 8ZzZö

‚ -14.6 1,088 1,274 ™i+^»gei)DÙZgzV~(

‚ 15.2 20,267 17,588 ePM»gei)DÙZgzV~(

‚ 19.3 962 806 ÜsZ}KZ*»ge)DÙZgzV~(

:Z}KZ@»eZƒyN*ì)‚z( 8.10^



Ëq(Åg‚ð(,"Åßg]~�ìÉÑ†'ÅZW,Z0~Æ
ÒpÐÌËVÃÃZ+{àìXšŠíîg~Æfg)0*Îy~

(ÃZŠZ°VÅ P2G (Zzg�ÛŠÐÓ#Ö) G2P Ó#ÖÐZ�ÛZŠ)
ßg]~÷á0+ZgñZµÌ�ÛZëKYMh÷X

Y~ 2009 šŠíîg~»ƒ&Ð¬W¸iyâMz+÷Jä
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