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iyvstk�vfmhnxnk�xkqkptrrysnpf|ntss�{�wnwxkr�n�htmvfwxf��f��utxvkgstwx��tukvfxtvth�
wh�mn�h�uth�~ksnn�uvtnmhtjnxkq�stwxn�wnwxkr�tgvfgtxpn�nsztvrf|nn�sf�gfmk�wthvkrkss�{�
nsztvrf|ntss�{� xk{stqtino� xvkgykx� wtmjfsn�� vfwuvkjkqkss�{� nszvfwxvypxyv�
ryq�xnwkvhnws�{�wkxko�wh�mn�w�uth�~kssto��zzkpxnhstwx�� �uvkjywrfxvnhf��n{��
ukvkjf}y�wkxkh�{�uvnqtlksno��
uvtnmhtjnxkq�stwx��mhksf�ryq�xnwkvhnws�{�wkxko�xkqkptrrysnpf|nn�wy�kwxhksst�

mfhnwnx�tx�whtkhvkrkssto�jtwxfhpn�n�sfjklstwxn�ukvkjf}n�sktjstvtjstit�xvfznpf�w�
nwutq�mthfsnkr�rstitzysp|ntsfq�s�{�fgtsksxwpn{�n�wkxkh�{�xkvrnsfqth��rhnwx��jq��
tukvfxnhstit�yuvfhqksn��n�ptsxvtq��xkqkptrrysnpf|ntss�{�uvt|kwwth�Aukvkjf}n �
tgvfgtxpn�n�uvnkrf�wqylkgstit�xvfznpf�uvn�h�utqsksnn�uvt|kjyv��ywxfsthqksn��
wtkjnsksno�utq�mthfxkqko�sf�hxtvn}s�{�wkx�{�wh�mn��lq��vk~ksn��xfpn{�mfjf}�gtq�~tk�
hsnrfsnk�yjkq�kxw��wtmjfsn��ryq�xnwkvhnws�{�wkxko�xkqkptrrysnpf|nn�w�uth�~kssto�
uvtnmhtjnxkq�stwx���jq��yuvfhqksn��ukvkjf}ko�wkxkh�r�uvnqtlksnkr �}xt�uvntgvkxfkx�
gtq�~y��msf}nrtwx��h�wnwxkrf{�yuvfhqksn��wh�mn�
M�wnwxkrk�wh�mn�wkxkh�k�uvnqtlksn��ryq�xnwkvhnws�{�wkxko�xkqkptrrysnpf|nn�rtlst�

vfmjkqnx��sf�xvn�twsths�k�ivyuu��C�'�ukvkjf}f�jfss�{ �ufpkxsf��xkqkztsn��n�utxtpthtk�
hnjkt�Axfp�sfm�hfkr�k�ywqyin�!SMR2I�:2E=�A?xvtosf��nivf]��
uvthkjkss�o�fsfqnm�utpfm�hfkx�C� �	' �}xt�xvfznp�ptrrysnpf|ntss�{�uvnqtlksno �

txstw��n{w��p�ukvhto�ivyuuk �sk�}yhwxhnxkqks�p�mfjkvlpk �st�utxkv��ufpkxth�rtlkx�
uvnhkwxn�p�utxkvk�nsztvrf|nn�h�|kqtr�nqn�p�msf}nxkq�stry�yhkqn}ksn��mfivympn�pfsfqf�mf�
w}kx�uthxtvsto�ukvkjf}n��xvfznp�ptrrysnpf|ntss�{�uvnqtlksno�hxtvto�n�xvkx�ko�ivyuu�
xvkgykx�jtwxfhpy�h�vkfq�str�rfw~xfgk�hvkrksn �xt�kwx��w�rnsnrfq�sto�mfjkvlpto�n�
jlnxxkvtr���
M�C	 �
'�nwwqkjthfst�{fvfpxkvnwxnpn�uvtnmhtjnxkq�stwxn�xkvrnsfq�stit�tgtvyjthfsn��

mhksf�ryq�xnwkvhnws�{�wkxko��ukvkjf}n�sktjstvtjstit�xvfznpf�n�tuvkjkqks��n{�skptxtv�k�
utpfmfxkqn �xfpnk�pfp��uvtuywpsf��wutwtgstwx��n�hkvt�xstwxst-hvkrkss�k�{fvfpxkvnwxnpn�
wnwxkr���tjsfpt �fsfqnm��xn{�vfgtx�utpfmfq �}xt�t|kspf�uvtnmhtjnxkq�stwxn�xkvrnsfq�stit�
tgtvyjthfsn��ryq�xnwkvhnws�{�wkxko�wh�mn�w�mfjfss�r�utpfmfxkqkr�;Q �(Quality of Service)
h�m�hfkx�rstit�uvtgqkr�uvn�ukvkjf}k�utxtpth�ufpkxth�ut�kjns�rpfsfqfr�wh�mn�n�
nsxkivf|nn�vfmqn}s�{�hnjth�tgwqylnhfsn��sktjstvtjstit�xvfznpf��vk}n �jfss�{ �zfpwth �
5PUISPIU �hnjkt�n�jv���
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M�jfssto�vfgtxk�vfwwrfxvnhf�xw��htuvtw��nwwqkjthfsn��rkxtjth�t|kspn�{fvfpxkvnwxnpn�
mhksf�ryq�xnwkvhnws�{�wkxko�xkqkptrrysnpf|nn�w�nwutq�mthfsnkr�ufpkxsto�xk{stqtinn�n�
fsfqnmnvykxw��uvtnmhtjnxkq�stwx��xkvrnsfq�s�{�wvkjwxhtgkwuk}ksn��pf}kwxhf�wkvhnwf�QoS 
ukvkjf}n�itqtwthtit�xvfznpf �}xt���hq�kxw��sfngtqkk�fpxyfq�s�r��

#.D-G�;:=>-9:/6-�3-1-C4

hsfqnm�vfmhnxn��wthvkrkss�{�xkqkptrrysnpf|ntss�{�wkxko�utpfm�hfkx �}xt�h�sfwxt��kk�
hvkr��uvtnw{tjnx�utwxkuksstk�uvktgvfmthfsnk�xkqkztss�{�wkxko�tg�kit�utq�mthfsn��h�
ryq�xnwkvhnws�k�wkxn �ptxtv�k�wxvt�x�sf�twsthk�wkxko�wh�mn�wqkjy��kit�utptqksn���838�A
8IYU�3IPISEUMQP�8IU;QSN��w�nwutq�mthfsnkr�ptrryxf|nn�ufpkxth�
tjsto�nm�wfr�{�gtq�~n{�xk{sn}kwpn{�uvtgqkr�uvn�ukvkjf}k�ryq�xnrkjnos�{�

uvnqtlksno�ut�ufpkxs�r�wkx�r��hq�kxw��tgkwuk}ksnk�pf}kwxhf�tgwqylnhfsn��uvn�tgvfgtxpk�
jfss�{��orksst�uqt{f��uvnwutwtgqksstwx��wkxko�w�ptrryxf|nko�ufpkxth�p�ukvkjf}k�
xvfznpf�vkfq�stit�hvkrksn �pfp�txrk}fkxw��ht�rstin{�nwxt}snpf{ �wjkvlnhfkx�uthwkrkwxstk�
vfmhnxnk�ryq�xnwkvhnws�{�wkxko�C	 ��'��
y}nx�hf��hflstwx��utwxvtksn��xkvrnsfq�stit�tgtvyjthfsn��ryq�xnwkvhnws�{�wkxko�

wh�mn�sf�gfmk�838 �wqkjykx�tgvfxnx��twtgtk�hsnrfsnk�sfutpfmfxkqnuvtnmhtjnxkq�stwxn
�xto�wnwxkr���xfpf��wnwxkrf�uvkjtwxfhq�kx�utq�mthfxkq�r�htmrtlstwx��ryq�xnwkvhnwstit�
tgwqylnhfsn� �x��k��htmrtlstwx��ukvkjfhfx� �uvnsnrfx��n�tgvfgfx�hfx��vfmqn}sy��ut�hnjy�
n�tg�kry�nsztvrf|n��h�ufpkxstr�hnjk��uvn��xtr�htmsnpfkx�hflsf��mfjf}f�Avfmvfgtxpf�
rkxtjth� vfw}kxf� utpfmfxkqko� uvtnmhtjnxkq�stwxn� xkvrnsfq�stit� tgtvyjthfsn��
ryq�xnwkvhnws�{�wkxko�wh�mn �ptxtvf��mfhnwnx�pfp�tx�fqitvnxrf�vfgtx�fgtsksxwptit�n�
wkxkhtit� xkvrnsfqf xfp� n� tx� uvtnmhtjnxkq�stwxn� txjkq�s�{� mhks�kh�
xkqkptrrysnpf|ntss�{�wkxko ptxtv�k�gfmnvy�xw��sf�wthvkrkss�{�xk{stqtin�{�hxr�
(/T=PGLSQPQVT�!SEPT-IS�7Q+I��n�5:-xkqkztsnn��5PUISPIU�:SQUQGQ2). 
w�y}kxtr�h�~knmqtlksstit �rfxkrfxn}kwpf��ztvryqnvthpf�mfjf}n�uvtnmhtjnxkq�stwxn�

mhksf�ryq�xnwkvhnws�{�wkxko�wh�mnsf�twsthk�wthvkrkss�{�nsztvrf|ntss�{�xk{stqtino�
rtlkx�g�x��uvkjwxfhqksf�wqkjy��ko�|kqkhto�zysp|nko��

,,1,][sup . niE� +,i
i

+, �� (1)

uvn�wqkjy��n{�tivfsn}ksn�{�

,,1,,, ............. ni�����T  *++:+: *+�:�: *+#-,:#-,: ���� (2)

ijk�Ci.a Awxtnrtwx��fuufvfxs�{�n�uvtivfrrs�{�wvkjwxh�xkvrnsfq�stit�tgtvyjthfsn��
ryq�xnwkvhnws�{�wkxko�wh�mn�uvn�ukvkjf}k�i-it�utxtpf�ufpkxth.����+Awvkjs���hkvt�xstwx��
utxkvn�ufpkxth�uvn�ukvkjf}k�i-it�xvfznpf.�T��	,�#Awvkjskk�hvkr��mfjkvlpn�uvn�ukvkjf}k�i-it�
utxtpf�ufpkxth��
M�vflksn������n�����tuvkjkq��x�rfxkrfxn}kwpy��ztvryqnvthpy�mfjf}n�jq��t|kspn�

{fvfpxkvnwxnp��zzkpxnhstwxn�xkvrnsfq�stit�tgtvyjthfsn��xkqkptrrysnpf|ntss�{�wkxko�
uvn�tgwqylnhfsnn�sktjstvtjstit�xvfznpf �n�kk�rtlst�sfmhfx��|kqkhto��zzkpxnhstwx���
wnwxkr��
omhkwxst�C	 ��' �}xt�tjsto�nm�pq�}kh�{�uvtgqkr�h�vfmhnxnn�xkqkptrrysnpf|nn��hq�kxw��

tgkwuk}ksnk�pf}kwxhf�tgwqylnhfsn��sktjstvtjstit�xvfznpf�xkvrnsfq�stit�tgtvyjthfsn��
ryq�xnwkvhnwsto�wkxn�wh�mn��lq��ifvfsxnvthfsstit�;Q �sktjstvtjstit�xvfznpf�
ryq�xnwkvhnws�{�wkxko�wh�mn�sktg{tjnrt�tgkwuk}nx��tuvkjkqkss�k�utpfmfxkqn��wvkjs���
mfjkvlpy�uvn�ukvkjf}k�utxtpf�ufpkxth �krptwx��gyzkvs�{�sfptunxkqko�h{tjstit�utvxf �
uvtuywpsy��wutwtgstwx� �hkvt�xstwx��utxkv��uvn�ukvkjf}k�utxtpth�ufpkxth�n�jv��uvn}kr�
pflj�o�tgwqylnhfkr�o�xvfznp��vk}� �jfss�k �hnjkt��uvkj��hq�kx�tuvkjkqkss�kxvkgthfsn��
p�utpfmfxkq�r�uvtnmhtjnxkq�stwxn.
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lq��fqitvnxrf�vfw}kxf�utpfmfxkqko�uvtnmhtjnxkq�stwxnxkvrnsfq�stit�tgtvyjthfsn��
ryq�xnwkvhnws�{�wkxko�wh�mn�sktg{tjnrt�wtmjfx��w{kry�zysp|ntsnvthfsn��rtjkqn�mhksf �
ptxtvf��sfngtqkk�xt}st�gyjkx�y}nx�hfx��xkqkptrrysnpf|ntss�k�uvt|kww��yuvfhqksn��
ukvkjf}ko�utxtpth�ufpkxth �uvtxkpf��n{�h�vfwwrfxvnhfkrto�wkxn�uvn�tpfmfsnn�ywqyi�

!->28->4C2=6:2�:;4=-942�8:1274�3/29-�8?7F>4=2</4=9EA�=2>25�=/G34

lq��vk~ksn��utwxfhqkssto�mfjf}n �{fvfpxkvnmy��ko�pf}kwxhkss�k�utpfmfxkqn�pfsfqth�
wnwxkr��ukvkjf}n �sktg{tjnrt�vfmvfgtxfx��rtjkq��mhksf�wkxn �ptxtvf��wtmjfkx�twsthy�
uvkjqfifkrtit�fqitvnxrf�vfw}kxf�uvtnmhtjnxkq�stwxn xkvrnsfq�stit�tgtvyjthfsn��
ryq�xnwkvhnws�{�wkxko�wh�mn��
hqitvnxr�zysp|ntsnvthfsn��mhksf�wkxn�mfpq�}fkxw��h�ukvkw�qpk�ukvhn}sto�nsztvrf|nn�

tx�nwxt}snpf�sfivympn�jt�utqy}fxkq��uvn�sfqn}nn�hnvxyfq�stit�pfsfqf�wh�mn�
yuvfhqksnk�ukvkjf}ko�xvfznpf�sf}nsfkxw��w�h{tjstit�utvxf�h�wkxn�n�mfpfs}nhfkxw��

nsxkivfq�s�r�ryq�xnuqkpwtvtr��or��n�ivfsn}s�r�rfv~vyxnmfxtvtr��kr��sf�h�{tjknm�
wkxn�wh�mn�C
'��or�xkvrnsfqf�n�kr�h�pfsfqf{�wnwxkr�ukvkjf}n�rtiyx�h�jkq�x��n�
tgvfgfx�hfx��h�ukvhy��t}kvkj��}yhwxhnxkq�s�k�p�mfjkvlpfr�ufpkx��vk}n�n�hnjkt�w�
nwutq�mthfsnkr�uvtxtptqf�7:6 ��7V2UMRSQUQGQ2�6E)I2� ;MUGLMP.���
om�fqitvnxrf�vfgtx��wqkjykx �}xtmhkstr�wkxn��hq�kxw��rstitqnskosf��wnwxkrf�rfwwthtit�

tgwqylnhfsn���wrt� �h�ptxtvto�utj�jkowxhnkr�wqy}fosto�wvkj��w�xk}ksnkr�hvkrksn�h�
wqy}fos�k�rtrksx��tjsthvkrksst�nmrks��xw��ufvfrkxv��e �f �n�Nm��uvkjutqtlnr �}xt�
}nwqt�htmrtls�{�vklnrth�zysp|ntsnvthfsn�wnwxkr� �txqn}f��n{w��msf}ksn�rn��xn{�
ufvfrkxvth �ptsk}st�n�vfhst�l �f�jqnxkq�stwx��i-it�vklnrf�vfwuvkjkqksf�ut�utpfmfxkq�stry�
mfptsy�w�ufvfrkxvtr�bi ( nib ii ,1;1 �� �� ).
pvtrk�xtit �nwwqkjykr�k�mhks���wkxn��hq��xw��wrt�xnuf�r�r���8gw�utxkv�rn�w�

nsxkswnhstwx����i, ni ,1� h{tj��n{�xvfznpth �h�ptxtv�{�jtwxyust�Ni.mxkvrnsfqth�C�'��
M�i-tr�vklnrk�sf�h{tj�wrt�utwxyufkx�uvtwxko~no�utxtp�xvfznpf�w�ufvfrkxvtr�ei �f�

jqnxkq�stwxn�tgwqylnhfsn��mf�htp�uvkjwxfhq��x�wtgto�skmfhnwnr�k�wqy}fos�k�hkqn}ns� �
vfwuvkjkqkss�k�ut�utpfmfxkq�stry�mfptsy�w�ufvfrkxvtr�fi��̀nwqt�fgtsksxwpn{�n�wkxkh�{�
xkvrnsfqth �mfjkowxhthfss�{�h�i-tr�vklnrk �tgtmsf}nr�}kvkm�N��..
xtijf�zysp|ntsnvthfsnk�mhksf�wkxn�tunw�hfkxw��pqfwwn}kwpnr�tjstrkvs�r�rfvpthwpnr�

uvt|kwwtr ��hq���nrw��uvt|kwwtr�vfmrstlksn��n�ingkqn��0MSUL-Death Processes, BDP). 
twtgksstwx�r�vfwwrfxvnhfkrto�wnwxkr��wttxhkxwxhy�x�wqkjy��nk�pt�zzn|nksx���
c�pt�zzn|nksx�uvt|kwwf�vfmrstlksn��tuvkjkq�kxw��wqkjy��nr�tgvfmtrC	 ��'�

��� ���� :mmi +,$N:$Ni!-'$,0 , (3)

c�pt�zzn|nksx�uvt|kwwf�ingkqn�

,1,,,1 11 ����� ��
::::ii ni,b ����� (4)

ijk�i�Ajqnxkq�stwx��tgwqylnhfsn�i-it�xvfznpf�

ut�vkptrksjf|n�r�ztvyrth�hxr�n�Px 5�C�'�sf�wkxkhtr�yvthsk�fsfqnm�uvt|kwwth�
ukvkjf}n�utxtpf�vfmstxnus�{�ufpkxth�xvfznpf�utmhtq�kx�h�}nwq�x��sktg{tjnr�k�
{fvfpxkvnwxnpn�pf}kwxhf�zysp|ntsnvthfsn��fgtsksxwpn{�n�wkxkh�{�xkvrnsfqth�
ryq�xnwkvhnwsto�wkxn�wh�mn�wqkjy��kit�utptqksn��jq��tgkwuk}ksn��ifvfsxnvthfsstit�;Q ��
p��xnr�utpfmfxkq�r�txstw�xw���rfpwnrfq�stk�msf}ksnk�unpthto�uvtuywpsto�wutwtgstwxn, 
krptwx��is�h{tjstit�utvxf �wvkjskk�hvkr��mfjkvlpn�ukvkjf}n �pt�zzn|nksx��zzkpxnhstit�
nwutq�mthfsn��wkxkh�{�ptrryxfxtvth�
sf�twsthk�����n�wnwxkrst-xk{sn}kwptit�fsfqnmf�w{kr��zysp|ntsnvthfsn��rtjkqn�mhksf�

ryq�xnwkvhnwsto�wkxn�wh�mn�wtmjfs��zzkpxnhs�o�fqitvnxr�vfw}kxf �y}nx�hf��no�
tg�kjnsksnk�uvt|kwwth�vfmstit�tgwqylnhfsn��n�ryq�xnuqkpwnvthfsnk�utxtpth�ufpkxth�
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sktjstvtjstit�xvfznpf�C	 ��' �utmhtq���no�t|ksnx��{fvfpxkvnwxnpn�pfsfqth�wnwxkr�
ukvkjf}n�

#B296-�A-<-6>2<4=>464�;<:43/:14>27F9:=>4�3/29-�=4=>28�;2<21-C4�92:19:<:19:0:�><-@46-

lq��t|kspn�utpfmfxkqko�uvtnmhtjnxkq�stwxn�wnwxkr�ukvkjf}n�sktjstvtjstit�xvfznpf�sf�
twsthk�uvkjqtlkssto�rtjkqn�mhksf�wkxn�sktg{tjnrt�tgvfxnx��twtgtk�hsnrfsnk�sf�
xvkgykry��wptvtwx��ukvkjf}n�mhks�kh�Vi.mr, ni ,1� uvnmfjfssto�wptvtwxn�utwxyuqksn��

h{tjstit�utxtpf��i �mfivympk�wnwxkr���i �1, ni ,1� n�ptqn}kwxhk�fgtsksxwpn{�n�wkxkh�{�

xkvrnsfqth�Ni.m , ni ,1� n�8M�x =	
j

jim ,  �ijk� jim , Aptqn}kwxht�fgtsksxwpn{�n�wkxkh�{�

xkvrnsfqth�h�mhks��{�wkxn �xvfznp�ptxtv�{�uvt{tjnx�}kvkm�jfss�k�xkvrnsfq���
tjsnr�nm�hfls�{�utpfmfxkqko�uvtnmhtjnxkq�stwxn�mhksf�wkxn�jq��rfv~vyxnmf|nn�

utxtpth�vfmstxnus�{�ufpkxth�xvfznpf��hq�kxw��rfpwnrfq�stk�msf}ksnk�unpthto�uvtuywpsto�
wutwtgstwxn��:IEN-SEMUI�ULSQV.LRVU� �{fvfpxkvnmy��kk�rfpwnrfq�stk�}nwqt�ufpkxth �ptxtvtk�
mhkst�rtlkx�ukvkjfhfx��h�kjnsn|y�hvkrksn �n�tuvkjkq�kxw��wqkjy��nr�h�vflksnkr�

	 ���
j

ji *+ii+mi n:CC ,,1,)( ,..... �� (5)

ijk��i,j Auvtuywpsf��wutwtgstwx� �tgkwuk}nhfkrf��jq��fgtsksxwpn{�n�wkxkh�{�xkvrnsfqthj
n �y}nx�hf���zzkpxnhs�k�fqitvnxr��wlfxn��jfss�{ �tuvkjkq�kxw��wqkjy��nr�tgvfmtr���

ji
i

c"iiji m
b

KbC ,., ),( ���
�

� ,    ni ,1� , (6)

ijk����	"Apt�zzn|nksx�wlfxn��xvfznpfi-it�utxtpf�ufpkxth��sf�twsthk��jnzzkvks|nfq�s�{�
fqitvnxrth�n�fqitvnxrth�nsxkvutq�|nn�vk}kh�{�n�hnjktwnisfqth�
M�mhksk�ryq�xnwkvhnwsto�wkxn�tjsnr�nm�pq�}kh�{�utpfmfxkqko�;Q �xvfznpf��hq�kxw��

wvkjs���hkvt�xstwx��utxkv���ufpkxth�jq��xvfznpf�vkfq�stit�hvkrksn�n�utxtpthtit�xvfznpf���
om�fqitvnxrf�vfgtx��mhksf�wkxko�wh�mn�wqkjykx �}xt�hkqn}nsf�wvkjsko�hkvt�xstwxn�utxkv��
ufpkxth�mfhnwnx�tx�ptqn}kwxhf�Ni.m gqt}st-rtjyq�s�{�wnwxkr�fgtsksxwpn{�n�wkxkh�{�
xkvrnsfqth �pt�zzn|nksxf�hfvnf|nn��wttxhkxwxhksst �vfwuvkjkqksno�h{tj��kit�utxtpf�n�
hvkrksn�tgwqylnhfsn��xvfznpf��nkrptwxn�gyzkvstit�sfptunxkq���is��mhksf�wkxn�uvn�
h�utqsksnn�wxvfxkinn�?2P+�UQ�IP+].
wvkjs���hkvt�xstwx��utxkvn�ufpkxth�h�wphtmstr�wtkjnsksnn�uvn�vkfqnmf|nn�wxvfxkinn�

?2P+�UQ�IP+]�jq��vk}khtit�xvfznpf�rtlkx�g�x��tuvkjkqksf�pfp�

,,1),1()1(1)( ....... n:PPpp� terinci *+:i-+: ������� (7)

ijk��i.nc Ahkvt�xstwxn�utxkvn�wkxn�uvn�ukvkjf}k�i-it�vk}khtit�utxtpf�ufpkxth.��i.ter. A
hkvt�xstwxn�utxkvn�sf�rstitzysp|ntsfq�str�fgtsksxwptr�n�wkxkhtr�xkvrnsfqk�nm-mf�
uvkh�~ksn��jtuywxnrto�mfjkvlpn�uvn�ukvkjf}k�i-it�vk}khtit�utxtpf�ufpkxth�
sf�twsthk�nwwqkjthfsn��C�'�tuvkjkqkst �}xt�uvn}nsto�ut�hqksn���ter. �hq�kxw��uvkljk�

hwkit�jlnxxkv�mfjkvlpn �n�h��xtr�wqy}fk�uvkh�~ksn��jtuywxnrtit�msf}ksn��mfjkvlpn�h�
mhksk�ryq�xnwkvhnwsto�wkxn�h�|kqtr�jq��vk}khtit�xvfznpf�tpflkxw��pvnxn}s�r����-,�#�
T��-,#� *+.w�y}kxtr�vkptrksjf|no��5!"-T, G.114.
M�mhksk�ryq�xnwkvhnwsto�wkxn�sfivympf��hq�kxw��vfmstvtjsto�w�vfmqn}s�rn�

xvkgthfsn�rn�p�;Q �xvfznpf��lq��tgkwuk}ksn��ifvfsxnvthfsstit�pf}kwxhf�tgwqylnhfsn��
utxtpth��vk}kh�{�ufpkxth�n�hnjktxvfznpf �wtmjfhfkr�{�uvnqtlksn�rn�vkfq�stit�hvkrksn �
sktg{tjnrt�wtmjfx��ywqthn� �}xtg��mfjkvlpf�uvn�ukvkjf}k�q�gtit�xvfznpf�g�qf�tivfsn}ksf�

w�jtuywxnrto�hkqn}nsto�T��-,#� *+�, ni ,1� . 
y}nx�hf��fqitvnxr��vfgtx��nwwqkjykrto�w{kr��ukvkjf}n�sktjstvtjstit�xvfznpf�C�'�n��

twtgksstwxn�rtjkqn�mhksf�wkxn�uvn�ukvkjf}k�i-it�utxtpf�ufpkxth�xvfznpf�tx�nwxt}snpf�
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sfivympn�jt�utqy}fxkq� �rnsnrfq�stk�msf}ksnk�wvkjskit�hvkrksn�mfjkvlpn�tuvkjkq�kxw��
h�vflksnkr���
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ijk� terjT . Awvkjs���mfjkvlpf�h�t}kvkjn�sf�h�{tjk�nmj-it�fgtsksxwptit�n�wkxkhtit�xkvrnsfqf.�

kcjT . Awvkjs���mfjkvlpf�h�pfsfqk�wh�mn�j-�r�n��j+1)-�r�xkvrnsfq�s�r�ywxvtowxhtr. njL . A

wvkjs���jqnsf�ukvkjfhfkrtit�ufpkxf �uvkjsfmsf}ksstit�jq���jymqth�wh�mn�
M�vflksnk�����tuvkjkq�kx �nm�}kit�wpqfj�hfkxw��wvkjskk�hvkr��mfjkvlpn�uvn�

uvt{tljksnn�utxtpth�ufpkxth�ut�xvfpxfr�ukvkjf}n �n�{fvfpxkvnmykx�utqsy��mfjkvlpy�uvn�
ukvkjf}k�xvfznpf�ut�ryq�xnwkvhnwsto�wkxn�
vfmstvtjstwx��xvfznpf�h�wthvkrkss�{�ryq�xnwkvhnws�{�wkx�{xkqkptrrysnpf|nn�sf�gfmk�

hxr � 5:-xkqkztsnn� n� 838-xk{stqtino� tgywqthqnhfkx� sktg{tjnrtwx��
jnzzkvks|nvthfsstit�utj{tjf�p�tgkwuk}ksn��vfmqn}s�{�uvnqtlksno�wkxkh�rn�vkwyvwfrn�
lq��utjjkvlpn�pf}kwxhf�tgwqylnhfsn��h�wkx�{�wh�mn �wttxhkxwxhy��n{�vkptrksjf|n�r�

b!U-!�P���� �B���
��n�3����� �sktg{tjnr�r�ywqthnkr��hq�kxw��sfqn}nk�vkwyvwth�h��wkxn��M�
ryq�xnwkvhnws�{�wkx�{�xkqkptrrysnpf|nn �tgvfmthfss�{�fgtsksxwpnrn�n�wkxkh�rn�
xkvrnsfqfrn�w�nwutq�mthfsnkr�ufpkxsto�xk{stqtin �vkmkvh�vkwyvwf�mhksf�wkxn�tuvkjkq�kxw��
wqkjy��nr�tgvfmtr�
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���
n

i
i *+iiresR

1
. 1)( ��� ,       1�i �n, (9)

ijk��i Apt�zzn|nksx��zzkpxnhstit�nwutq�mthfsn��xkvrnsfq�s�{�n�wkxkh�{�vkwyvwth �
sktg{tjnr�o�jq��tgwqylnhfsn��uvn�ukvkjf}k��i-it�utxtpf�ufpkxth����
M�vflksnk��,��{fvfpxkvnmykx�vkmkvhnvthfsnk�vkwyvwth�wnwxkr� �gfmnvy��kow��sf�

uvtxtptqk�� #����ITQVSGI��ITIS:EUMQP�:SQUQGQ2� �n�utmhtq�kx�xt}skk�tuvkjkqnx��vkmkvh�
vkwyvwf�mhksf�ryq�xnwkvhnws�{�wkxko�wh�mn�
lq��yjthqkxhtvksn��tuvkjkqkss�{�wqylg�tuvkjkq�kr�o�vkmkvh�vkwyvwth�xkvrnsfq�stit�

tgtvyjthfsn��sf�hwk{�mhks��{�ryq�xnwkvhnws�{�wkxko�utmhtq�kx�wtwxfhq�x��uqfsnvykry��
rfv~vyxnmf|n��xvfznpf�h�wttxhkxwxhnn�w�vkptrksjf|nko�5!"-!�2���� �tgkwuk}nhf��y��
h�gtv�uyxn��;Q -SQVUMP.� �ptxtv�o�yjthqkxhtv�kx�xvkgthfsn��p�pf}kwxhy�tgwqylnhfsn��jq��
ptspvkxstit��utxtpf�ufpkxth�sktjstvtjstit�xvfznpf�

�E/:1E

sf�twsthk�wnwxkrst-xk{sn}kwptit�fsfqnmf�wtmjfsf�rtjkq� �tunw�hf��f��fqitvnxr��
zysp|ntsnvthfsn��xkvrnsfq�stit�tgtvyjthfsn��mhksf�ryq�xnwkvhnwsto�wkxn��vkmyq�xfx��
nwwqkjthfsn��utpfmfqn �}xt�uvkjqtlkssf��rtjkq��mhksf�wkxn��hq�kxw��twsthto�jq��fsfqnmf�
�zzkpxnhstwxn�xkvrnsfq�stit�tgtvyjthfsn��mhksf�wkxn�n�utmhtq�kx�t|ksnx��twsths�k�
utpfmfxkqn�uvtnmhtjnxkq�stwxn�ryq�xnwkvhnws�{�wkxko�xkqkptrrysnpf|nn�

1uowtp�ToxPvhxyva
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