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ÐBÇ É°»ÕÌ¿ jQA O� KmBÄN¿ ÏÍA�¿ BI ÉÍÌÃBQ ÐBÇ ÁNnÎm ½Î¼�ÐBÇ É°»ÕÌ¿ jQA O� KmBÄN¿ ÏÍA�¿ BI ÉÍÌÃBQ ÐBÇ ÁNnÎm ½Î¼�

ÆB¸¿�Î¬M f¿ tËi BI É»l»k ÕÉÃBGfÄCÆB¸¿�Î¬M f¿ tËi BI É»l»k ÕÉÃBGfÄC

pif¿ OÎIjM ÊBÚrÃAe ÊkBm ÐA�·e ÊiËe ÐÌVrÃAe ,~ÌÎ¯ By�¼§

ÊBÚrÇË#Ò oÎÖi Ë eBNmA ,ÏÃBÎNqE ÐiÌ°« Ån�

ÊfÎ¸C -ÊfÎ¸C -11

ÆÌ_Ä·BM É_»l»k ÐB_Ç É_°»ÕÌ__¿ ¹M jQA O� ÉÍÌÃBQ ÐBÇ ÁNnÎm ½Î¼�
j__QA O� ÉÎ»ËA ÐBÇ ÁNnÎm ½Î¼� .OmA ÊeÌI ÐeBÍk PB´Î´� ªÌyÌ¿
-iAj³ ÏmijI eiÌ¿±¼N� �´´�¡mÌM lÎÃ É»l»k ÉÃBGfÄC ÐBÇ É°»ÕÌ¿
,B_rÎÒ PB_qB¨MiA tËi kA ÊeB°N_mA B_I Af_NIA É_»B´¿ Å__ÍA ie .OmA ÉN¯jG
ÉÃBGfÄC ÐBÇ É°»ÕÌ¿ jQA O� BÈÃE ÉÎ»ËA ÁNnÎm É· ÐA ÉÍÌÃBQ ÐBÇ ÁNnÎm
É_»l»k ÐB_Ç É_°»ÕÌ_¿ ½_Î¼� Å_ÍA ie .f_ÃA Êf_q ½__Î¼� ,ÉN¯jG iAj³ É»l»k
Ë Ï__°Î��B_ÚC ©_IAÌM Ë f_ÃA Êf_q É_N¯jG j_¤Ã ie ÉN_nJÀÇ PiÌ_u É_I
.OmA Êf¿EOme ÉI BÇ É°»ÕÌ¿ ÅÍA jQA O�ÉÎ»ËA ÁNnÎm cmBÒ ÏÚNnJÀÇ eÌa
©IAÌM Ë Êfq ÉN¯jG j¤Ã ie ÉÍÌÃBQ ÁNnÎm ÐeËiË ÆAÌÄ§ ÉI ©IAÌM ÅÍA o[m
É__ÍÌÃBQ ÁNnÎm cmBÒ PB¨Ij¿ �ÚÃBÎ¿ Ë Ï°Î� �BÚC ,ÏÚNnJÀÇ eÌa
Ï__°Î��BÚC ©IBM PiÌu ÉI fÃAÌM Ï¿ É»l»k ÐeËiË .OmA Êfq ÉJmB�
Ï_¼uA ÕÊkB__m ÆeÌ� ¦ÌZ¼¿ BI ,ÆE jI ÊËÝ§ .fqBI �¿k `j� ±Î� BÍ
Ëe �¯j_G j__¤Ã ie Ë K¼u ±· BI Ðf¨I Ém ÏÃBÀNaBm ÐBÈIB³ PiÌu ÉI
.OmA Êf¿E Ome ÉI ÏÃAjZI ÉÍËAk ,É»l»k ÐAjI ÁÖB³ ÕÉ°»ÕÌ¿ ¹Í Ë Ï´¯A ÕÉ°»ÕÌ¿
ÏÃBÀNaB____m LB__³ f__ÄC ,Êf__q É__ÖAiA tËi Ï__ÍAiB· ÆeAe ÆB__rÃ ÐAj__I
eiÌ_¿ WÍBN_Ã Ë Êf_¿E O_me É_I B_ÈÃE PB_´J� cmBÒ ÐBÈ°Î� ,Êfq ½Î¼�
É_· f_ÇeÏ_¿ ÆB_rÃ Ï_mijI Å_ÍA kA ½uBY WÍBNÃ .fÃA ÉN¯jG iAj³ ÏmijI
ie B_Ç É_°»ÕÌ__¿ ÅÍA Æej· eiAË Ë É»l»k ÆeÌI ÐA É°»ÕÌ¿ fÄC �¯jG j¤Ã ie
,f_Ä¼I ÐBÈÃBÀNaB_m ie Ê#ÍÌI Ai PB´J� cmBÒ ±Î� ÏÃAjZI ÕÉÍËAk eAfN¿A

.fÇeÏ¿ sÍAl¯A iBÎnI ,ÏnÃB·j¯ ÁÇ Ë eBÍk ÐBÈÍiÌ� kA XËja
É_ÃBGfÄCÐB__Ç É°»ÕÌ¿ ,ÉÍÌÃBQ ÐBÇ ÁNnÎm ,BrÎÒ PBqB¨MiA :BÇ ÊÓAË fÎ¼·

.ÏÃAjZI ÉÍËAk Ë É´J� cmBÒ ±Î� ,É»l»k ÉNnJÀÇ

É¿f´¿ -É¿f´¿ -22

½vN¿ Ï¼uA ÕÊkBm ¹Í ÉI É· fÄNnÇ ÏÍBÇ ÁNnÎm ÉÍÌÃBQ ÐBÇ ÁNnÎm

ej__IiB· .OmA �À· Ï¼uA ÕÊkBm ÂjU ÉIOJnÃ BÈÃE ÂjU õÜÌÀ¨¿ Ë fÃÌqÏ¿
,ÐA ÉN_nÇ ÐBÈÇBGË�_Ã½_R¿�_¨ÄuÐB_Ç ÊkB_m ie�_rÎI B_Ç ÁN__nÎm ÅÍA
.f_qBI Ï_¿ ... Ë Ðj_MÌÎ[¿B· Ë Ï¸ÎÃË�_¸»A PAlÎ_È� ,¾�__Ä· ÐBÈ³BMA
ÏJ_mBÄ¿ PiÌ_u É__I OmA ÂkÜ fÃiAe É· �ÎÀÇA ½Î»e ÉI BÇ ÁNnÎm ÅÍA

.fÃÌq ÏYAj� Ë ½Î¼� É»l»k ÐBÇË�Ã ½IB´¿ ie

±_Î� ,B_rÎÒ PB_qB¨MiA tËi kA ÊeB°N_mA B_I iB__I�»ËA ÐAjI FÄÎm
.[1] eiËE O_me ÉI �¿k `j� ±Î� KnY jI çBÀÎ´Nn¿ Ai É´J� `j�
j¤ÃeiÌ¿ É´J� ÐeAkE ÕÉUie cmBÒ Ï°Î� �BÚC ©IBM AfNIA ,tËi ÅÍA ie
ÆAÌ_Ä§ É_I ÆE kA o[_m Ë ÉJ_mB� �_¿k Ï_°Î� �BÚC ©IBM KnY jI
-ÊeB°N_mA (É_ÍÌÃBQ ÁNnÎm ÆAÌÄ§ ÉI) eAkE ÉUie ¹Í ÁNnÎm ¹Í ÐeËiË
±_Î� çBN_ÍBÈÃ Ë PB¨Ij¿ �ÚÃBÎ¿ ,cmBÒ Ï°Î� �BÚC ©IBM Ë eÌq Ï¿
ÆAÌ_MÏ_¿ É_´J�`j_�±_Î� kA ÊeB°N_mA B_I .fÍE Ï¿ Ome ÉI ÆE `j�
ie tËi Å_ÍA .eÌ_� ÉJ_mB� Ai É__ÍÌÃBQ ÁNnÎm ÉI ÊeiAË ÐBÇË�Ã jR·AfY
ÏÍA�__¿ B__I ÐB__Ç ÁN_nÎm ÐAj_I FÄÎ_m Ë B¿iB_q ¡_mÌM 1983 ¾B_m
ÉÍÌÃBQ -ÉÎ»ËA K·j¿ ÁNnÎm Ðf¿ xAÌa .[2] fq ÊeAe ÁÎÀ¨M KmBÄN¿BÃ
kA ÊeB°N__mA ,Ah» ;fqBI Ï¿ PËB°N¿ BÇ ÁNnÎm kA ¹Í jÇ Ðf¿ xAÌa BI
Ðf_¿ xAÌ_a ÆeiËE O__me ÉI ÐAjI BÇ ÊkBm ¹Î¿BÄÍe �ÌÀ¨¿ ÐBÈqËi
Ë ÅÀ·B_m .eÌ_qÏ_¿ Ðef_§ ÐiAf_ÍBÒBÃ PÝ¸_r¿ iB_Ce K__·j¿ ÁNnÎm
ÁN_nÎm Ðf_¿ xAÌ_a Å_rÎIiÌMjÒ Ï_yBÍi tËi kA ÊeB°N_mA B__I ÆAiB¸ÀÇ
j_IAjI ie Ai B_Ç ÁN_nÎm Å__ÍA cmBÒ o[m Ë [3] fÃeiËE Ome ÉI Ai K·j¿

.[4] fÃeÌ� ÉJmB� BrÎÒ ÐBÇË�Ã
-É_Uie f_ÄC B_Í Ë ÊBG ÉÎ¸M fÄC ÐAiAe ,ÉÍÌÃBQ ÐBÇ ÁNnÎm kA ÏajI
Ai É__´J� ©�B´N¿ ±Î� ÂÌÈ°¿ ÆBÎGiÌÎ·ie Ë AiÌ°mA .fÄqBI Ï¿ ÐeAkE
Af_NIA ÆB_rÍA .[5] f_ÃeÌ� eiAË ÐA É_ÍÌÃBQ ÐBÇ ÁNnÎm �ÄC ½Î¼� ie
-LBNq Ë ½· ÆB¸¿�Î¬M ,ÏJnÃ ÆB¸¿�Î¬M ,©�B´N¿ Ï°Î� �BÚC ©IBM

É»B´¿
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B__ÈÃE kA Ð�__G ¾Aj___ÚNÃA B_I o[_m ,ÊeiËE O_me É_I Ai PB_´J� µ_¼ñ¿
�ÚÃBÎ_¿ Lj_y B_I Ë f_ÃeÌ� ÉJ_mB� Ai ©__IAÌM ÅÍA PB¨Ij¿ �ÚÃBÎ¿
Ai É__´J� ©__�B´N¿ c__mBÒ ±__Î� É__�ÌIj¿ XËA K___ÍAjy ie PB¨Ij_¿
,XËA K_ÍAjy ÆeÌ_� ~j_¯ ÐËB_n¿ B_I ,ÆE j_I ÊËÝ__§ .fÃeiËE Ome ÉI
-O__me ÉI �¿k `j� ±Î� KnY jI çBÀÎ´Nn¿ Ai É´J� ©�B´N¿ ±Î�
ÕÉJ_mB� ÐAj_I ÆBÎ_GiÌÎ·ie Ë AiÌ°_mA É_· Ðf_¿ xAÌ__a fÄCjÇ .fÃeiËE
É__· eÌI ÏJ·j¿ ÁNnÎm Ðf¿ xAÌa ,fÃej· ÊeB°NmA É´J� ©�B´N¿ ±Î�
©IBM ÕÉJmB� ie Å¸Î» ,eÌI Êf¿E Ome ÉI [3] ÆAiB¸ÀÇ Ë ÅÀ·Bm ¡mÌM
FÄÎ_m Ë Ì__nÍeiÌI .eÌI Êfq ²hY ÁNnÎm Ëe sÄ·ifÃA ,Ï°Î� �BÚC
B__I É__ÍÌÃBQ ÐB___Ç ÁN_nÎm c_mBÒ ±_Î� ÕÉJ_mB� eiAË Ai s_Ä·ifÃA j_QA

.[6] fÃeÌ� ÉÃBGfÄC ÊBG ÉÎ¸M

xAÌ_apB__mA jI Ai ÉÍÌÃBQ ÁNnÎm ÆB¸¿�Î¬M ¾B´NÃA ©IBM BNÒÌG Ë Ðe
.[7] f_ÃeiËE O__me ÉI OIBQ ÊBG ÉÎ¸M BI ÉÍÌÃBQ Ë ÉÎ»ËA ÐBÇ ÁNnÎm Ðf¿
É_I Ai É_Î»ËA ÁN_nÎm ÊB_G É_Î¸M eÌ_a µ_Î´� kA Ðj__ÚÍe ÁÎÀ¨M ie ÆBrÍA
¾f_¿ pB_mA j_I Ì_m õA�_aA .[8] fÄN¯j_G j_¤Ã ie j_ÍhÒ ²B__ñ¨ÃA PiÌu
ie Êf_¿E eÌ_UË É_I ÐË�Ã Ë ÉÍÌÃBQ ÁNnÎm LBNq ÏnÃB·j¯ cmBÒ iAeÌ�
kA ÊeB°N_mA B_I ¾BÃj_I �_ÄÛÀÇ .[9] O__mA ÊeiËE Ome ÉI Ai ÆE ÊBG ÉÎ¸M
¡__Î�Ë ÉÍÌÃBQ ÁNnÎm ,ÉÎ»ËA ÕÊkBm ½¿Bq K·j¿ ÁNnÎm ,ÊkBm jÍk tËi
-O__me ÉIoÃB·j¯ ÕÉÄ¿Ae ie Ai ÉÍÌÃBQ ÁNnÎm cmBÒ ,Êej· ½Î¼� Ai ºBa

.[10] OmA ÊeiËE
É_I É_»l»k ,É_ÍÌÃBQ ÐB_Ç ÁN_nÎm ½_Î¼� ÐAj_I Êf_q ÉÖAiA ÐBÈqËi ie
ie É___· Ï_§ÌyÌ¿ .O_mA Êf_q É_N¯jG j_¤Ã ie ÐA É_°»ÕÌ_¿ ¹_M PiÌ_u
ÉNaB_m ¾Ì¬_r¿ eÌ_a É_I Ai É_»l»k Ï_mfÄÈ¿ �__´´� ÅÇg �aA ÐB�Bm
B__Ç ÊkBm ,�ÌÀ¨¿ ÐBÈqËi ie .OmA É»l»k ÆeÌI ÐA É°»ÕÌ¿ fÄC ,OmA
�Ë ;fÃÌ_q Ï_¿ ½_Î¼� É_»l»k LBN_q ÆeÌ_I ÐA É_°»ÕÌ__¿ ¹M ~j¯ BI
É_°»ÕÌ_¿ É_m Ë �B__´NÃA LBNq É°»ÕÌ¿ Ém ÐAiAe É»l»k É· OmA ÅÍA OÎ¨³AË
iAj__³ É°»ÕÌ¿sq ÅÍA jQA O� ÆB¿lÀÇ iÌ� ÉI fÍBI Ë OmA ÏÃAiËe LBNq
j__I ÆAÌM Ï¿ Ai ÏÃAiËe ÕÉ°»ÕÌ¿ Ém ÉNJ»A .[11] eÌq ½Î¼� Ë e�G
Ë 12] ej· ÆBÎI ÏqjI XAÌ¿A O§jm Ë �B´NÃA ÕÉ°»ÕÌ¿ Ém PB´Nr¿ KnY
Ï_¿ ÉN_nJÀÇ Ï_¼· O__»BY ie É»l»k LBNq �B´NÃA ÕÉ°»ÕÌ¿ Ém .[13
É_°»ÕÌ_¿ ,BÇeAfN¿A ÆE ie É· O¯BÍ Ai ÏÍBÇeAfN¿A ÆAÌM Ï¿ ,�Ë ;fÄqBI
Ëe ±_Î� É_¸ÄÍA ~j__¯ BI ÅMBI Ë Ån¼ÍË .[14] fÄNnÇ ÉNnIBÃ É»l»k ÐBÇ
Ï¨Ij_¿ K_Î·jM tËi ,f_ÃiAe Ï_ña ÕÉ_ñIAi j_ÚÍf¸Í B_I É»l»k Ï´¯A ÕÉ°»ÕÌ¿
É_»l»k ÐB_Ç É°»ÕÌ¿ kA ¹Í jÇ jIAjI ie ÊkBm cmBÒ ÕÉJmB� ÐAjI Ai ½¿B·

.[15] f_ÃeiËE O_me ÉI Ai ÏÃAjZI ÕÉÍËAk ÆE pBmA jI Ë fÃeÌ� eBÈÄrÎÒ
B_I Ë É_N¯jG j¤Ã ie ÐA É°»ÕÌ¿ sq PiÌu ÉI Ai É»l»k FÄÎm Ë ÏÃBÎNqE
.[13] f_ÃeiËE O_me É_I Ai ÊkBm cmBÒ BrÎÒ PBqB¨MiA tËi kA ÊeB°NmA
K¼u ±· BI Ðf¨I Ém ÏÃBÀNaBm ÐBÈIB³ PiÌu ÉI Ai ÊkBm piÌM Ë lÒÌ»
c_mBÒ Ë f__ÃA ÉN¯jG iAj³ É»l»k Ï´¯A ÕÉ°»ÕÌ¿ Ëe jQA O� É· fÄN¯jG j¤Ã ie
ÉI ÊkBm Ï¼uA ÐBÇeAfN¿A BI BÇ É°»ÕÌ¿ ÅÍA eiÌajI ÕÉÍËAk KnY jI Ai ÊkBm
.[16] fÃeÌ� ÉJmB�Ai jR·AfY cmBÒ Ë ÏÃAjZI ÕÉÍËAk o[m ,ÊeiËE Ome
ÐB__Ç É°»ÕÌ¿ jQAO� É´J� cmBÒ ±Î� ÆeiËE Ome ÉI É»B´¿ ÅÍA ²fÇ
-¹_Í ÁNnÎm ¹Í PiÌu ÉI ÉÍÌÃBQ ÁNnÎm ,Ah» ;fqBI Ï¿ É»l»k ÕÉÃBGfÄC
.O_mA ½__vN¿ Ï¼uA ÕÊkBm ¹Í ÉI É· OmA Êfq ÉN¯jG j¤Ã ie eAkE ÉUie
B_I .O_mA Êf__q ÊeAe iAj³ É»l»k ÕÉÃBGfÄC ÐBÇ É°»ÕÌ¿ jQA O� Ï¼uA ÕÊkBm
Ë ÏÚN_nJÀÇeÌa ,Ï_°Î��B__ÚC ©IAÌM BrÎÒ PBqB¨MiA tËi kA ÊeB°NmA
.O_mA Êf_¿E O_me É_I É_ÍÌÃBQ ÁN_nÎm µ_¼ñ¿ LBN_q PB¨Ij__¿ �ÚÃBÎ¿
©_IBM PiÌ_u Å_ÍA ie) �_¿k Ï°Î� �BÚC ©IBM fÃAÌM Ï¿ É»l»k ÐeËiË
±_Î� B_Í Ë (f__ÍE Ï¿ Ome ÉI ÉÍÌÃBQ ÁNnÎm µ¼ñ¿ LBNq Ï°Î� �BÚC
-O_me É_I É__´J� µ¼ñ¿ LBNq ±Î� PiÌu ÅÍA ie) fqBI �¿k cmBÒ
LB_³ PiÌ_u É_I Ï_¼uA ÕÊkB_m É_· Ï_uBa O_»BY ie ,ÊËÝ_¨I .(f__ÍE Ï¿
Ë Ï_´¯A ÕÉ_°»ÕÌ_¿ Ëe ÐAiAe É_»l»k Ë ÊeÌ__I K¼u ±· BI Ðf¨I Ém ÏÃBÀNaBm
j__QA O�É´J�µ¼ñ¿LBNq±Î� lÎÃ Ë ÏÃAjZI ÕÉÍËAk ,fqBI ÁÖB³ É°»ÕÌ¿ ¹Í
,Êfq ÉÖAiAtËiÏÍAiB· ÆeAe ÆBrÃ ÐAjI .OmA Êf¿E Ome ÉI ÏÃAjZI ÕÉÍËAk

.OmA ÉN¯jG iAj³ ÏmijI eiÌ¿ Êf¿EOme ÉI WÍBNÃ Ë Êfq ½Y ¾BR¿ fÄC

ÆÌÎmÜÌ¿j¯ Ë Ðj¤Ã ÏÃBJ¿ -ÆÌÎmÜÌ¿j¯ Ë Ðj¤Ã ÏÃBJ¿ -33

ÊkBm ÐeAkE PBUie µ¼ñ¿ LBNq ÏÃB¿k ÕÉÛ�iBM AfNIA OÀn³ ÅÍA ie
ÆE Ï_°Î� �B_ÚC Ë ÏÚN_nJÀÇ eÌ_a ©_IAÌM o[_m .f_ÍE Ï_¿ O__me ÉI
ÊBÚÃE .eejG Ï¿ ÊeB°NmA ÉÍÌÃBQ ÁNnÎm ÐeËiË ÆAÌÄ§ ÉI ÆE kA Ë ÉJmB�
Ë É_´J� ±_Î� ÕÉJ__mB� ÐAjI ÂkÜ ¡IAËi OÍBÈÃ ie Ë PB¨Ij¿ �ÚÃBÎ¿

.eÌq Ï¿ ÉÖAiA ÏÃAjZI ÕÉÍËAk
ÐeAkE PBUie µ¼ñ¿ LBNq -ÐeAkE PBUie µ¼ñ¿ LBNq -11--33

ÕÉ_ÃBGfÄC ÐBÈIBN_q jQA O� eAkE ÉUie fÄC ÊkBm ¹Í O·jY ÕÉ»eB¨¿
:kA OmA PiBJ§ É»l»k

[ ] { } [ ] { } [ ] { } { }M C y K U   y&&

&+ + = 0 (1)

Ë ÏÍA�¿ ,ÂjU ÐBÇ oÍjMB¿ KÎMjM ÉI [ ]K Ë [ ]C , [ ]M ,(1) ÕÉñIAi ie
Ë{ }y Ë ÊkB_m ÐeAkE PB_Uie µ_¼ñ¿ ÐBÈIBN_q iAej__I { }&&U ,ÊkBm �bm

ÊkB_m ÐeAkE PB_Uie ÏJ_nÃ O§j_m Ë ÆB¸¿�_Î¬M iAej_I KÎMjM ÉI{ }&y
K_nY j_I ÐeAkE PB_Uie ½__· ÐBÈÃB¸¿�Î¬M .fÄqBI Ï¿ �¿k ÉI OJnÃ
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:fÄqBI Ï¿ ÆBÎI ½IB³ (2) ÕÉñIAi BI �¿k ÐBÈÃB¸¿�Î¬M

 { } { } [ ] { }U y r= + ′ xg (2)
iAejI { }′xg ,ÐeAkE PBUie ½· ÐBÈÃB¸¿�Î¬M iAejI{ }U ,(2) ÕÉñIAi ie
O_»BY ie É_· O_mA ÊkB_m Ï__¼uA ÐBÇeAfN¿A ÐBNmAi ie�¿k ÐBÈÎÍBU ÉI BU
j_Ç É__· OmA N ×6 oÍjMB¿¹Í [ ]r Ë fÄqBI Ï¿ ÉNnIAË jÚÍf¸Í ÉI Ï¼·
ÐeAkE PB_Uie ÐËi É_»l»k ÐB_Ç É__°»ÕÌ¿ kA ¹Í jÇ �QùBM jÚÃBÎI ÆE ÆÌNm
É__»B´¿ Å_ÍA ie .(O_mA ÊkB_m ÐeAkE PB_Uie eAf_¨M N) f_qBI Ï_¿ ÊkB_m
[ ]r ,É_VÎNÃ ie .O_mA �B__´NÃA ÕÉ°»ÕÌ¿ Ém ÐAiAe É»l»k É· OmA Êfq ~j¯
ÂËe ÆÌN_m ,É_»l»k ¾ËA ÕÉ_°»ÕÌ_¿ �_QùBM ¾ËA ÆÌN__m É· OmA ÆÌNm Ém ÐAiAe
;fÄ_qBI Ï_¿ ÆE ÂÌ_m ÕÉ_°»ÕÌ_¿ �_QùBM ÂÌ_m ÆÌN__m Ë É»l»k ÂËe ÕÉ°»ÕÌ¿ �QùBM

:eÌqÏ¿ ÉNqÌÃ (3) ÕÉñIAi PiÌu ÉI ,ÅÍAjIBÄI
[ ] { } { } { }[ ]r r= 1      r       r2 3 (3)

É_ñIAi PiÌ_u É__I O·jY ÕÉ»eB¨¿ ,(1) ÕÉñIAi ie (2) ÕÉñIAi �ÍlÚÍBU BI
:fÍE Ï¿ ie (4)

 [ ] { } [ ] { } [ ] { } [ ] [ ] { }M C K M y  y  y  r  xg&& & &&+ + = − ′ (4)

K__nY j_I ÏJ_nÃ ÐBÈÃB¸¿�_Î¬M ,Ï_¨ÎJ� ÐB_Çf¿ tËi kA ÊeB°N_mA B_I
:fÃÌqÏ¿ ÊeAe ¡nI (5) ÕÉñIAi PiÌu ÉI Ï¨ÎJ� PBvN�

{ } { }y j
j

N
=

=
∑ φ

1

 vj (5)

ÂA  j Ï_¨ÎJ�PB__vN� v j Ë ÂA j f¿ ½¸q iAejI { }φ j ,(5) ÕÉñIAi ie

PiÌ_u É_I (4) ÕÉ_ñIAi ,ÊkB__m ÏÍA�¿ ÆeÌI KmBÄN¿ ~j¯ BI .fqBI Ï¿
:fÍE Ï¿ ie (6) ÉñIAi

{ } [ ] [ ] { }&& & &&v v
M r

j j j j j j
j

T

+ + = − ′2 2ξ ω ω
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 x

j
g (6)

:kA OmA PiBJ§ (6) ÕÉñIAi OmAi O�
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(7)

ÊkB_m ÂA j f_¿ ie É_»l»k ÂA l ÕÉ_°»ÕÌ_¿ ºA�qA KÍjy γ jl ,(7) ÕÉñIAi ie

;O___mA l O__ÈU ie É__»l»k LBN__q &&′xgl Ë
{ } [ ] { }

γ
φ

jl
j

T
M
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M

l
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:eÌqÏ¿ ÉNqÌÃ (8) ÕÉñIAi PiÌu ÉI (6) ÕÉñIAi ,ÅÍAjIBÄI

  && & &&v xj j j j gl
l

+ + = − ′
=
∑2 2

1
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1

3

1

3

1

3
4

2 4 2

=





+

+ +

===
∑∑∑φ γ γ ω ω ξ

ω ω ξ ω ω ξ ω ω ξ

   

 I  I  I

jl

1p op 1p

,

, , ,

(38)

Rjko ÕÉJmB�ÕÉJmB�

: BI OmA jIAjI (33) ÕÉñIAi ie Rjko

( )
( ) ( ) ( )

] ( ) (
} ( )

R d d

H H S

jko mj mk kn lp np
pnl

o o

j k j k j k j j k j

k j k k k j k j k k

j j k j j k o p

= +

+
−


− +

+ − − −

+

===
∞

∞∑∑∑ ∫φ φ γ γ ω ξ ω ω

ω ω ξ ξ ω ω ω ω ω ω ω ξ ξ ω

ω ω ω ω ω ξ ω ξ ω ξ ω ω ξ ω ω

ξ ω ω ξ ω ω ω ω

   

  

  

 H  d

jl o
4

-

k
2

j k

j

1

3

1

3

1

3
2 2

2 2 2 2 2 2

2 2 2 2

2 2 2 2 2

4

4 4

4

: BI OmA jIAjI (39) ÕÉñIAi OmAi O� ¾AjÚNÃA

( ) ( )
( )

= +


+ +

+ + 


−∞

∞
∫ A B C D

H E F

jko jko o jko j jko j

j jko k jko

  H

  H  d

o
4

o

k
2

k

ω ω ω ω ω ω

ω ω ω ω

2 2 2 4 2 2

2 4 2 2

PÜeB__¨¿ ÊBÚNme½Y kA É· fÄNnÇÏJÍAjy Fjko BM Ajko ,(40) ÕÉñIAi ie
ÊeB°N__mA BI .OmA Êfq ÉÖAiA Ëe OmÌÎÒ ie É· fÄÍE Ï¿ Ome ÉI ÏÃB¿lÀÇ

 ,(39) ÕÉ___ñIAi ie (40) ÕÉ__ñIAi ÐiAh__ÚÍBU Ë (37) Ë (36) ¡__IAËi kA
:fÍE Ï¿ ie (41) ÕÉñIAi PiÌu ÉI Rjko

[
( ) ( ) ( )

( ) ( )
( )]}

R d d

B C

D E F

jko mj kn lp np

o o jko o jko j

jko j jko k jko

k k

=






+ + +

+ +

∑∑∑φ φ γ γ ω

ω ξ ω ω ξ ω ω ξ

ω ω ξ ω ω ξ

ω ω ξ

     A   

I   I    I  

  I    I   

 I  

mk jl
p=1

3

n=1

3

l=1

3

jko o
4

op o
2

1p o j
4

op j

j
2

1p j k
4

op k

1p k

, , ,

, ,

,2

,(33) ÕÉ__ñIAi ie (41) Ë (38) ¡__IAËi ÐiAh__ÚÍBU B__I K__ÎMjM Å__ÍfI
ÐBÈIBN_q Ï_°Î� �B_ÚC ©__IBM KnY jI ÉÍÌÃBQ ÁNnÎm PB¨Ij¿ �ÚÃBÎ¿

.fÍE Ï¿ Ome ÉI �¿k ÐA É°»ÕÌ¿ Ém
m ÐeAkE ÕÉUie µ¼ñ¿ LBNq cmBÒ ±Î� -ÐeAkE ÕÉUie µ¼ñ¿ LBNq cmBÒ ±Î� -44--33

fÄÍAj__¯ ÆE PB¨Ij__¿ �ÚÃBÎ___¿ B_I B_rÎÒ fÄÍAj_¯ ¹_Í c_mBÒ ±_Î�

.eÌ__q Ï__¿ Êf__Î¿BÃ XËA K__Íjy "K__mBÄM K___Íjy" Ë O_mA K_mBÄN¿
O_³e B_I ,�Ë ;O_mA fÄÍAj_¯ ÂËAfM Pf¿ Ë oÃB·j¯ kA Ï¨IBM XËA KÍjy
LBN_q c_mBÒ ±_Î� ÅÍAj_IBÄI ; [17] O¯j_G O_IBQ Ai ÆE ÆAÌ__M Ï¿ÏIÌa
PB¨Ij_¿ �ÚÃBÎ_¿ ie XËA K__Íjy ÆeÌ� Ljy kA m ÐeAkE ÕÉUie µ¼ñ¿

:fÍE Ï¿ Ome ÉI ÆE

( ) [ ]R Cm o o
2 2  E Zo

2ω ξ, &&= (42)

Ë É___ÍÌÃBQ ÁN___nÎm µ___¼ñ¿ LBN____q XËA K__ÍjyCo ,(42) ÕÉ__ñIAi ie
oÃB·j__¯ ie m ÐeAkE ÕÉ_Uie µ_¼ñ¿ LBN_q c_mBÒ ±_Î� ( )Rm o oω ξ,

�ÚÃBÎ_¿ Lj_y kA lÎ__Ã �¿k cmBÒ ±Î� .fqBI Ï¿ ξo ÏÍA�¿ Ëω o

:fÍE Ï¿Ome ÉI ÆE XËA KÍjy ie eAkE ÉUie ¹Í ÁNnÎm cmBÒ PB¨Ij¿

( ) ( )R Cdp j dp j
2 2  I  j op jω ξ ω ξ, ,= (43)

( ) ( )R Cvp j vp j
2 2  I  j 1p jω ξ ω ξ, ,= (44)

ÆB¸¿�_Î¬M XËA K__ÍAjy KÎMjM ÉI Cvp Ë Cdp ,(44 Ë 43) ¡IAËi ie
K_ÎMjM É_I ( )Rvp j jω ξ, Ë ( )Rdp j jω ξ, Ë p eAf__N¿A ie O§jm Ë

ie ξ j ÏÍA�_¿ Ëω j oÃB·j_¯ ie ÏJ__nÃ O§jm Ë ÆB¸¿�Î¬M ÐBÈ°Î�
,XËA K_ÍAjy ÆeÌ_I ÐËB_n¿ ~j_¯ B_I .fÄ__qBI Ï¿ p ÕÉ»l»k Ï¼uA eAfN¿A
Ë (43) ¡__IAËi kA ÊeB°N___mA Ë (42) ÕÉ_ñIAi ie (33) ÕÉ_ñIAi ÐiAh_ÚÍBU
m ÐeAkE ÕÉ___Uie µ_¼ñ¿ LBN_q c_mBÒ ±_Î� ÐAj_I (45) ÕÉ_ñIAi ,(44)

: fÍE Ï¿ Ome ÉI

( ) ( )[

( ) ( ) ( )]}

( )[ ( )

( ) ( ) ( )

R d d B

R C D

d d A B

C D E F

m o
j

N

jn lp np
pnl

jo

ap o jo jo j

mk kn lp np
l

jko jko o

jko jko j jko jko k

2

1 1

3

1

3

1

2

1

3

2

       A  

  R        

    R  

 R   R

o mj
2

jl

3

jo

o ap
2

j mj
k= j+1

N

j=1

N -1

jl
p=1

3

n=1

3

ap
2

o

ap
2

j ap
2

ω ξ φ γ γ

ω ξ ω ξ φ

φ γ γ ω ξ

ω ξ ω ξ

,

, ,

,

, ,

=





+

+ + +






+ +

+ + +

= ===

=

∑ ∑∑∑

∑∑

∑∑∑

( )]}k

ie �_¿k µ_¼ñ¿ LBN_q ÉJq cmBÒ ±Î� ( )Rap j jω ξ, ,ÉñIAi ÅÍA ie

KÎMjM ÅÍA ÉI .fqBI Ï¿ p Ï¼uA eAfN¿A ie Ë ξ j ÏÍA�¿ Ëω j oÃB·j¯
(m ÐeAkE ÕÉ_Uie) m ÕÉ_´J� ±_Î� ÆAÌ_M Ï_¿ (45) ÕÉ__ñIAi kA ÊeB°NmA BI
O_mA É_N¯jG iAj_³ �_¿k ÕÉN_nJÀÇ ÐBÈIBN__q jQA O� ÊkBm É· ÏÃB¿k Ai

.eiËEOme ÉI

ÏÃAjZI ÕÉÍËAk Ë É´J� cmBÒ ±Î� jR·AfY -ÏÃAjZI ÕÉÍËAk Ë É´J� cmBÒ ±Î� jR·AfY -55--33

j_GA É_· O_mA ÏÃAj__ZI ÕÉÍËAk BÍ eAfN¿A ÕÉJmB� ,²fÇ OÀn³ ÅÍA ie

(39)

(40)

(41)

(45)
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É_´J� c_mBÒ ±_Î� ,f_ÍB� j_QA ÊkB_m ÉI eAfN¿A ÆE ie É»l»k ÐBÇ É°»ÕÌ¿
ejIiB· ÆeAe Ome kA ÆËfI Ë O»ÌÈm ÐAjI iÌ¤Ä¿ ÅÍA ÐAjI .eÌq jR·AfY
É_°»ÕÌ_¿¹__Í Ë Ï´¯A É°»ÕÌ¿ Ëe ÐAiAe É»l»k É· eÌqÏ¿ ~j¯ ,OÎ¨¿BU Ë
B_I Ðf__¨I Ém ÏÃBÀNaBm ÐBÈIB³ PiÌu ÉI ÁÇ j¤ÃeiÌ¿ ÊkBm Ë OmA ÁÖB³
ÏmijI ½IB³ lÎÃ ÐjM Ï¼· ÐBÈN»BY É· fÄCjÇ .(1 ½¸q) fÄqBI Ï¿K¼u±·
É___»B´¿ Å_ÍA ie ,O_mA j_M Ðej_IiB· eiÌ_¿ Å_ÍA ÆÌ_C Å_¸Î» ;fÄ_qBIÏ_¿
ÐeBÇ ÐBÈmÌÄÎn· oÍjMB¿ ~j¯ ÅÍA BI .eÌqÏ¿ ÊfÄnI iAf´¿ �ÀÇ ÉI

:fqBI Ï¿ (46) ÕÉñIAi PiÌu ÉI

[ ]D =
















 

cos sin 0

-sin cos 0

0 0 1

θ θ
θ θ (46)

ÊkB___m Ë É____»l»k Ï__¼uA ÐB__ÇeAfN¿A �__I ÕÉ__ÍËAkθ ,(46) ÕÉ__ñIAi ie
.fqBI Ï¿

±_Î� ,ÆE Æej_· ÊeB_m Ë (45) ÕÉ__ñIAi ie (46) ÕÉñIAi �ÍlÚÍBU BI
:fÍE Ï¿ Ome ÉI (47) ÕÉñIAi PiÌu ÉI É´J� cmBÒ

(47)
( )R R R Rm o o o c s

2  cos  sin  + R  sin   cos2 2
csω ξ θ θ θ θ θ, , = + +

: kA fÄMiBJ§ Rcs Ë Rs , Rc , Ro ,(47) ÕÉñIAi ie

( ) ( )[ ( )

( )] ( )[
( ) ( ) ( ) ( )
( )]

R B C D

A B

C D E F

o
j

N

jo o jo jo

j j
j

N

mk j k jko jko

o o jko jko j jko jko

k k

= + + +

+ +

+ + + +

=

=

−

∑

∑∑

   A  S   

S      

 S  S   

S

mj
2

j3
2

jo a3
2

o

a3
2

mj
k= j+1

N

a3
2

a3
2

j

a3
2

φ γ ω ξ

ω ξ φ φ γ γ

ω ξ ω ξ

ω ξ

1

1

1

3 32

,

,

, ,

,

{ ( )[ ( ) ( )

( )] ( )[ ( ) ( )

( )] { ( )[
( ) ( ) ( ) ( )
( )] ( )[ ( )

R A B C D

B C D

B

C D E F

A B

C

c mj
j

N

j jo jo o jo jo

j j j jo o jo jo

j j
j

N

j jko

o o jko jko j jko jko

k k j jko jko o

jko

= + + +

+ + + +

+ +

+ + + +

+ + +

+

=

=

−

∑

∑∑

φ γ ω ξ

ω ξ γ ω ξ

ω ξ φ φ γ γ

ω ξ ω ξ

ω ξ γ γ ω ξ

2

1
1

2

2
2

1

1

1

2

2

 S   

S  A  S  

 S       A  

S  S   

S   S  

a1
2

o

a1
2

jo a2
2

o

a2
2

mj
k= j+1

N

mk k1 jko

a1
2

a1
2

j

a1
2

k2 a2
2

o

,

, ,

,

, ,

, ,

( ) ( ) ( ) ( )]}D E Fjko j j jko jko k k S  S  a2
2

a2
2ω ξ ω ξ, ,+ +

{ ( )[ ( ) ( )

( )] ( )[ ( ) ( )
( )] { ( )[
( ) ( ) ( ) ( )
( )] ( )[ ( )

R A B C D

B C D

B

C D E F

A B

s mj
j

N

j jo jo o jo jo

j j j jo o jo jo

j j
j

N

j jko

o o jko jko j jko jko

k k j k jko jko o

= + + +

+ + + +


+ +

+ + + +

+ + +

=

=

−

∑

∑∑

φ γ ω ξ

ω ξ γ ω ξ

ω ξ φ φ γ γ

ω ξ ω ξ

ω ξ γ γ ω ξ

2

1
1

2

2
2

1

1

1

2 2

2

 S   

S  A  S   

S       A

 S  S  

 S   S  

a2
2

o

a2
2

jo a1
2

o

a1
2

mj
k= j+1

N

mk k1 jko

a2
2

a2
2

j

a2
2

a1
2

o

,

, ,

,

, ,

, ,

( ) ( ) ( ) ( )]} S   S  a1
2

a1
2C D E Fjko jko j j jko jko k k+ + +ω ξ ω ξ, ,

K¼u ±· BI Ðf¨I Ém ÐBÈIB³ :(K¼u ±· BI Ðf¨I Ém ÐBÈIB³ :(11) ½¸q) ½¸q

( )[{ ( ) (

) ( )] ( )[ ( ) ( )
( )]} ( )

( )[{ ( ) ( ) ( )
( ) ( )] ( )[ ( )

R A B C

D B C D

B C D

E F A B

cs mj j
j

N

jo jo o jo

jo j j jo o jo jo

j j
j

N

k j k

jko o o jko jko j

jko jko k k jko jko o

= × + + +

− + + +

+ +

+ + + +

+ − + +

=

=

−

∑

∑∑

2

2

2
1 2

1

1

1

2 2 1

φ γ γ ω ξ

ω ξ ω ξ

ω ξ φ φ γ γ γ γ

ω ξ ω ξ

ω ξ ω ξ

 j a2
2

o

a2
2

jo a1
2

o

a1
2

mj
k= j+1

N

mk j1

jko a2
2

a2
2

j

a2 
2

a1
2

o

 S  

 S  A  S   

 S       

 A S   S  

  S   S

,

, ,

,

, ,

, ,

( ) ( ) ( ) ( )]}C D E Fjko jko j j jko jko k k+ + + S   S  a1
2

a1
2ω ξ ω ξ, ,

-ÉN¯jG j¤Ã ie ÏrÛÎÒ Ë Ï´¯A OÈU ie ¡´¯ ÊkBm ÐeAkE PBUie jGA ÉNJ»A
eAf_N¿A ie É_»l»k LBN__q ,ÅÍAjIBÄI ;eÌqÏ¿ j°u jIAjI Ro iAf´¿ ,fÃÌq

.OqAhG fÇAÌ� ÉÍÌÃBQ ÁNnÎm cmBÒ ie Ð�QùBM ÁÖB³
O¯j_G µN__r¿θ ÉI OJnÃ (47) ÕÉñIAi kA fÍBI Rm Æej· ÉÄÎÈI ÐAjI

(48)

(49)

(50)

(51)
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ÉI (52) ÕÉñIAi kA ÏÃAjZI ÕÉÍËAk ,ÅÍAjIBÄI ;eAe iAj³ j°u ÐËBn¿ Ë
:fÍE Ï¿ Ome

tan 2
R

R R
cs

c s
θcr =

−
(52)

B_ÈÃE kA Ï_¸Í É_· f_ÍE Ï_¿ O_me É_I θ cr ÐAj__I iAf´¿ Ëe ÉñIAi ÅÍA kA
o_Ò .f_qBI Ï__¿ ½³AfY Rm ÉI ¢ÌIj¿ ÐjÚÍe Ë jR·AfY Rm ÉI ¢ÌIj¿
Ë Êf__q Å___ÍlÚ_ÍBU (47) ÕÉ_ñIAi ie ÆE iAf_´¿ ,θ cr Æf_q wb_r¿ kA
O_mA Å_ÍA j·g ½IB³ ÕÉN¸Ã .fÍE Ï¿ Ome ÉI Rm iAf´¿ jR·AfY Ë ½³AfY

.eiAe ÏÚNnI ÉÍÌÃBQ ÁNnÎm ÏÍA�¿ Ë oÃB·j¯ ÉI ÏÃAjZI ÕÉÍËAk É·

WÍBNÃ Ë Ðef§ PBJmB� -WÍBNÃ Ë Ðef§ PBJmB� -44

,Êf_q É__ÖAiA tËi ÏÍAiB· Ë ÉÍÌÃBQ ÐBÇ ÁNnÎm iBN¯i ÆeAe ÆBrÃ ÐAjI

½_uBY WÍBN_Ã Ë ÉJ_mB� ÏÃBÀNaB_m LB_³ f__ÄC ÐAjI É´J� cmBÒ ±Î�
.OmA ÉN¯jG iAj³ ÏmijI eiÌ¿

kA O___qBÚÃO___nÎI c____mBÒ ÐB__È°Î��ÚÃBÎ__¿ ,ÐeËiË ÐB__È°Î�

BÈN_qBÚÃ Å_ÍA PB_§Ý�A É· OmA ÆAjÍA Ï¨³AË ÐBÇ É»l»k ÐBÈNqBÚÄIBNq

ÊeB°N_mA eiÌ_¿ ÐBÈN_qBÚÃ kA ¹_Í j_Ç .O_mA Êf__q ÊeiËE (1) ¾ËfU ie

ÐA É°»ÕÌ¿ ,Ï´¯A ÕÉ°»ÕÌ¿ Ëe kA .OmA ÁÖB³ É°»ÕÌ¿¹Í Ë Ï´¯A É°»ÕÌ¿ Ëe ÐAiAe

ÐA É_°»ÕÌ_¿ ÆE Ë �__GilI ÕÉ°»ÕÌ¿ ÆAÌÄ§ ÉI eiAe Ð�GilI LBNq jR·AfY É·

- Êf_q É__N¯jG j¤Ã ie�¸CÌ· ÕÉ°»ÕÌ¿ ÆAÌÄ§ ÉI eiAe Ð�À·LBNq jR·AfY É·

ÂAf· jÇ jR·AfYLBNq ÉIOJnÃOqBÚÃOnÎI jÇHilI ÐBÇ É°»ÕÌ¿ ÉÎ¼· .OmA

ÊeB°NmA eiÌ¿ ÐBÈNqBÚÃ PB§Ý�A :(ÊeB°NmA eiÌ¿ ÐBÈNqBÚÃ PB§Ý�A :(11) ¾ËfU) ¾ËfU

(ÉÎÃBQ iËh� jI �ÀÎNÃBm) �¿k LBNq ÉÄÎrÎI(ÉÎÃBQ iËh� jI �ÀÎNÃBm) �¿k LBNq ÉÄÎrÎI�¿k LBNq ÉÄÎrÎI OJnÃ�¿k LBNq ÉÄÎrÎI OJnÃ

l·j¿Ëil·j¿Ëi

Êkj» �¿kÊkj» �¿k

ÊBÚNnÍAÊBÚNnÍAcÍiBMcÍiBMÊiËeÊiËe

(ÉÎÃBQ)(ÉÎÃBQ)

Ï´¯A É°»Ì¿Ï´¯A É°»Ì¿

HilIHilI

Ï´¯A É°»Ì¿Ï´¯A É°»Ì¿

¹CÌ·¹CÌ·

ÁÖB³ É°»Ì¿ÁÖB³ É°»Ì¿¹CÌ· É°»Ì¿¹CÌ· É°»Ì¿

HilI É°»Ì¿HilI É°»Ì¿

ÁÖB³ É°»Ì¿ÁÖB³ É°»Ì¿

HilI É°»Ì¿HilI É°»Ì¿

ÆÌajmpBJ§ifÄI1975/3/745/35128/4386/2441/490/6710/323

ÆÌajmLBÄÎ¿1975/3/728/4824/2522/1810/450/9150/431

ÆÌajmÁr³1975/3/738/9415/9514/5214/310/9100/897

ÆAif»BCÌ·B¿1976/11/2428/0989/0966/8046/800/7500/525

ÆAif»BC¹ÍfÃË1976/11/2415/6276/6339/6922/140/5320/297

¹ÍfÃË¹ÍfÃË1976/11/79/78510/64497/2113/300/9740/026

¹ÍfÃË¹ÍfÃË1976/11/78/70182/03179/4288/130/9860/484

oJ�ºÌÈÍe1978/9/1658/40389/02227/23157/260/5840/404

oJ�oJ�1978/9/1649/001010/59890/23725/110/8810/718

oJ�ÆBNnVI1978/9/1639/6278/2658/3917/930/7460/229

eBIBÎÄI�Ì·fÄU�I1979/11/2741/4131/8228/1119/190/8830/603

eBIBÎÄI�Ì·Êfm1979/11/2749/5085/0574/0437/210/8710/438

eBIBÎÄI�Ì·ÅÖB³1979/11/2730/21197/22134/80118/680/6830/602

eBIBÎÄI�Ì·²AÌa1979/11/2758/0537/1025/1130/480/6770/821

½ÎVÄ¿ÅÍËl³1990/6/2060/4324/4020/6735/180/8471/442

½ÎVÄ¿ÅIB¸ÄM1990/6/2035/98103/4175/3829/790/7290/288
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½ÎVÄ¿½ÎVÄ¿1990/6/2011/02488/80403/03178/240/8250/365

½ÎVÄ¿½ÎVÄ¿1990/7/69/58192/38163/8778/220/8520/407

ÊiB¸ÃBJqÊiB¸ÃBJq1996/1/2428/16117/8064/0136/500/5430/310

ÊiB¸ÃBJqÊiB¸ÃBJq1996/1/2423/0421/2315/5110/750/8720/506

-ÉJ__mB� lÚÄÎÄU tËi BI BÈÃE cmBÒ ±Î� ,Êf¿E ie pBÎ´¿ ÉI BÈÃE kA
(±__»A,2) ½¸q ie ½uBY±Î� É· Êf¿E Ome ÉI BÈÃE �ÚÃBÎ¿ Ë ÊfÍejG
,�_¸CÌ· ÐB_Ç É_°»ÕÌ__¿ cmBÒ ±Î� ÕÉJmB� ÐAjI .OmA Êfq ÊeAe ÆBrÃ
É_°»ÕÌ_¿ LBN_q j_R·AfY OJ_nÃ K_Íjy ie B_Ç É_°»ÕÌ__¿ ÅÍA ÐBÈIBNq AfNIA
c_mBÒ ±_Î�o[__m ,Êfq Ljy �GilI ÕÉ°»ÕÌ¿ LBNq jR·AfY ÉI �¸CÌ·
-ÆB__rÃ (L ,2)½¸q ie ÉVÎNÃ É· Êf¿E Ome ÉI BÈÃE �ÚÃBÎ¿ Ë ÉJmB�
½_À§ Ï_´¯A �_¸CÌ· ÕÉ_°»ÕÌ_¿ ½_R¿ lÎ_Ã Á__ÖB³ ÕÉ°»ÕÌ¿ ÐAjI .OmA Êfq ÊeAe

.OmA Êfq ÊeAe ÆBrÃ (Ñ,2) ½¸q ie Êf¿E Ome ÉI ±Î� Ë ÊfÍejG

ÊeB°NmA eiÌ¿ ÐBÇ É»l»k ±Î� �ÚÃBÎ¿ :(ÊeB°NmA eiÌ¿ ÐBÇ É»l»k ±Î� �ÚÃBÎ¿ :(22) ½¸q) ½¸q

ÐAj_I Ë O_mA Ï_¼· Êf_¿E O__me ÉI ÆÌÎmÜÌ¿j¯ É· OmA j·g ÉI ÂkÜ

ÐB�BR_¿ ie ,�Ë ;e�_G iAj_³ ÊeB°N_mA eiÌ_¿ fÃAÌM Ï¿ BÇ ÊkBm ªAÌÃA
Ï_rÛÎÒ Ë Ï_´¯A ÐeAkE PB_Uie B_I Ï_rÛÎÒ ÐBÈÃBÀNaB_m ¡__´¯ Êfq ½Y
ÕÉ_°»ÕÌ_¿ ±_Î� ,BÈÃBÀNaB_m É__ÃÌG ÅÍA ÐAjI ,Ah» ;OmA Êfq ÉN¯jG j¤Ã ie
É´J� Êe Ë O°Ç ,WÄÒ ,Ém ÐBÈIB³ ,¾BR¿ÆAÌÄ§ ÉI .eiAfÃ ÐejIiB· õÝÀ§ ÁÖB³
,0/05,0 ÐB_ÈÍiÌ� kA XËj__a ÐAjI BÈIB³ ÅÍA .OmA Êfq ÉN¯jG j¤Ã ie
Ëe j_Ç ie ÐiÌ_� kA XËj_a .O_mA Êf__q ½Î¼�0/20 Ë 0/15 ,0/10
kA XËj_a ÆeiËE eÌ_UË É_I ÐAj_I .O_mA Êf__q ÉN¯jG j¤Ã ie ÐËBn¿ OÈU
�_Î¬M PB_´J� Âj_U l·j_¿ Ë Êf_q ~j_¯ O_IBQ BÈÃÌN_m �b__m ,ÐiÌ�
WÄÒ LB³ ,(2) ¾ËfU ie É´J� Ém LB³ ÐBÇ oÃB·j¯ .fÃA Êfq ÊeAe
É_´J� -Êe LB_³ Ë (4) ¾Ëf__U ie É´J� O°Ç LB³ ,(3) ¾ËfU ie É´J�
É_I PB__´J� ±· ÆÌC É· OmA j·g ÉI ÂkÜ .fÃA Êfq ÊeiËE (5) ¾ËfU ie
f__qBI Ï¿ ÐËBn¿ LB³ ÐBÈÃÌNm �bm ,Êfq ÉN¯jG j¤Ã ie ©Ij¿ PiÌu
ie ;O___mA ÐËB_n¿ O_ÈU Ëe j_Ç ie PB_´J� Âj_U ÐiÌ_� kA XËj_a Ë
kA Ï_¸Í ÆÌ_C Ë eiAe ÆiB__´M PB´J� ±· jñ³ ¹Í ÉI OJnÃ ÊkBm ,ÉVÎNÃ
kA XËj_a s_ÍAl¯A ÅÍAj_IBÄI ,OmA ÆE jñ³ OÈU ie LB³ ÏqB¨MiA ÐBÇf¿

.fÇeÏ� �Î¬M Ai f¿ ÆE oÃB·j¯ ÐiÌ�
-ÉN¯jG j¤Ã ie fuie WÄÒ jIAjI ÉÍÌÃBQ ÁNnÎm Ë ÊkBm ÐBÈÎÍA�¿ OJnÃ
Ëe j_Ç ¾ËA O_»BY ie .f_ÃA Êfq ½Î¼� O»BY Ëe ie BÈIB³ ÅÍA .OmA Êfq
É_· ÐA É_ÍËAk Ë Êf_q eiAË LB_³ É_I (L Ë ±»A ,2 ÐBÈ¼¸q) Ï´¯A ±Î�
-O_me É__I (ÏÃAjZI ÉÍËAk) eÌq Ï¿ jR·AfY É´J� cmBÒ ±Î� ÆE O�
ie .O_mA Êf_q ÉJ_mB� É_´J� c__mBÒ ±Î� ÉÍËAk ÅÍA jQA O� Ë Êf¿E
±__Î� Ëθ = o O__ÈU ie (±___»A ,2 ½¸_q) �_GilI ±_Î� ÂËe O_»BY
±___Î� Ë Êf_q eiAËLB_³ É_I θ = 90o O_ÈU ie (L ,2½¸_q) �_¸CÌ·

(ÉÎÃBQ jI ÆBÍeAi) É´J� Ém LB³ ÐBÇ oÃB·j¯ :((ÉÎÃBQ jI ÆBÍeAi) É´J� Ém LB³ ÐBÇ oÃB·j¯ :(22) ¾ËfU) ¾ËfU

f¿e=0e=0.05e=0.10e=0.15e=0.20

120/3120/1619/7519/1318/39

220/3120/3120/3120/3120/31

335/1835/4436/2037/3638/86
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456/9256/5055/3253/6051/53

556/9256/9256/9256/9256/92

682/2581/6479/9577/4574/46

782/2582/2582/2582/2582/25

898/5899/31101/ 42104/69108/89

9142/46143/51146/56151/28157/36

(ÉÎÃBQ jI ÆBÍeAi) É´J� WÄÒ LB³ ÐBÇ oÃB·j¯ :((ÉÎÃBQ jI ÆBÍeAi) É´J� WÄÒ LB³ ÐBÇ oÃB·j¯ :(33) ¾ËfU) ¾ËfU

f¿e=0e=0.05e=0.10e=0.15e=0.20

112/9912/9012/6312/2311/76

212/9912/9912/9912/9912/99

322/5022/6723/1523/9024/86

437/9237/6436/8635/7134/33

537/9237/9237/9237/9237/92

659/7859/3458/1156/2954/12

759/7859/7859/7859/7859/78

865/6866/1767/5769/7569/52

976/8076/2374/6572/3172/55

1076/8076/8076/8076/8076/80

1187/5986/9485/1482/4879/30

1287/5987/5987/5987/5987/59

13103/54104/31106/52109/96114/37

14133/01134/00136/84141/26146/93

15151/71152/84156/08161/11167/58

(ÉÎÃBQ jI ÆBÍeAi) É´J� O°Ç LB³ ÐBÇ oÃB·j¯ :((ÉÎÃBQ jI ÆBÍeAi) É´J� O°Ç LB³ ÐBÇ oÃB·j¯ :(44) ¾ËfU) ¾ËfU

f¿e=0e=0.05e=0.10e=0.15e=0.20

18/938/868/688/418/08

28/938/938/938/938/93

315/4615/5715/9016/4217/08

426/3926/1925/6524/8523/89

526/3926/3926/3926/3926/39

642/7042/3841/5040/2038/65

742/7042/7042/7042/7042/70

845/7046/0447/0248/5450/48

957/1456/7255/5453/8051/73

1057/1457/1457/1457/1457/14

1169/0868/5767/1565/0562/54

1269/0869/0869/0869/0869/08

1373/9574/5075/8373/4670/62

1478/0177/4376/0875/9375/62
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1578/0178/0178/0178/0178/01

1683/5382/9181/1978/6581/69

1783/5383/5383/5383/5383/53

1898/9799/70101/81105/10109/32

19119/66120/54123/10127/07132/17

20135/12136/12139/00143/49149/25

21144/67145/74148/83153/63159/80

(ÉÎÃBQ jI ÆBÍeAi) É´J� Êe LB³ ÐBÇ oÃB·j¯ :((ÉÎÃBQ jI ÆBÍeAi) É´J� Êe LB³ ÐBÇ oÃB·j¯ :(55) ¾ËfU) ¾ËfU

f¿e=0e=0.05e=0.10e=0.15e=0.20

16/386/336/206/015/78

26/386/386/386/386/38

311/0511/1311/3711/7412/21

419/0018/8618/4717/8917/20

519/0019/0019/0019/0019/00

631/2030/9730/3229/3828/24

731/2031/2031/2031/2031/20

832/9133/1633/8634/9536/35

942/7042/3841/5040/2038/65

1042/7042/7042/7042/7042/70

1153/2452/8551/7550/1348/20

1253/2453/2453/2453/2453/24

1354/0354/4455/5957/3856/67

1462/6062/1460/8558/9459/69

1562/6062/6062/6062/6062/60

1670/5570/0368/5866/4463/87

1770/5570/5570/7570/5569/65

1873/9574/5074/7872/4570/55

1976/9376/3776/0876/8473/87

2076/9376/9376/9376/9376/44

2181/6081/0079/3178/5376/93

2281/6081/6081/6079/5181/60

2384/4483/8282/0881/6081/69

2484/4484/4484/4484/4484/44

2592/2292/9094/8797/93101/86

26108/42109/22111/54115/14119/76

27122/20123/11125/72129/77134/98

28133/26134/24137/09141/51147/19
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29141/33142/38145/40150/09156/11

30146/25147/34150/46155/31161/55

É´J� Ém LB³ ÐAjI Êf¿E Ome ÉI WÍBNÃ .OmA Êf¿E Ome ÉI É´J� cmBÒ
½¸__q ie É´J� O°Ç LB³ ,(4) ½¸q ie É´J� WÄÒ LB³ ,(3) ½¸q ie
ÐAi__I �ÄÛÀÇ .OmA Êfq ÊeAe ÆBrÃ (6) ½¸q ie É´J� Êe LB³ Ë (5)

Ï_nÃB·j¯ Á_Ç O_»BY ie É__· PB´J� ±Î� jR·AfY jÍeB´¿ ,�ÈI ÕÉnÍB´¿
Ém LB³ ÐAjI KÎMjM ÉI Ë Êf¿E Ome ÉI O»BY Ëe ÅÍA ie ,fN¯A Ï¿ ¶B°MA

É´J� O°Ç LB³ ,(7) ¾ËfU ie É´J� WÄÒ LB³ ,(6) ¾ËfU ie É´J�

Ï�BN_Ã .f_ÃA Êf_q ÊeiËE (9) ¾ËfU ie É´J� 10 LB³ Ë (8) ¾ËfU ie
:kA fÄMiBJ§ eÌqÏ¿ XBNÄNmA B�BR¿ ÏmijI kA É·

ÐB_Çf¿ B__I oÃB·j¯ ÁÇ ÐBÇf¿ ÐAjI ÐiÌ� kA XËja sÍAl¯A BI -1
,�Ë ;f__IBÍ Ï__¿ s__ÇB· É__´J� c___mBÒ ±_Î� iAf_´¿ Ï_JÃBU
iAf__´¿ Å__ÍA Ï__rÛÎÒ ÐB__Çf¿ B__I oÃB·j__¯ Á__Ç ÐB___Çf¿ ÐAj_I

.fIBÍ Ï¿sÍAl¯A
kA �GilI iBÎnI ÏJÃBU ÐBÇf¿ ie É´J� ±Î� ÏÍBÀÄGilI ÆAlÎ¿ -2
�_QùBM Ï_JÃBU ÐB_Çf¿ ,j_ÚÍe PiBJ§ ÉI .OmA ÏrÛÎÒ ÐBÇf¿
kA iÌ_¤Ä¿) f__ÃiAe É´J� ±Î� ÏÍBÀÄGilI ÐËi jI Ð�rÎI iBÎnI

±_Î� É_Ã Ë O_mA É_´J� Ï_JÃBU ±_Î� B_VÄÍA ie É__´J� ±Î�
.(É´J� ÏrÛÎÒ

É´J� Ém i__Ç ie ÏÍBÀÄGik_I ÆAlÎ¿ ÅÍ�GilI ,É´J� Ém LB³ ie-3

ÅÍ�_Gik__I É´J� WÄÒ LB³ ie .fN¯A Ï¿ ¶B°MA ¾ËA ÏJÃBU f¿ ie
ie Ë ÂËe Ï__JÃBU f¿ ie ÂËe Ë ¾ËA PB´J� ie ÏÍBÀÄGilI ÆAlÎ¿
LB__³ ie .fN¯A Ï¿ ¶B°MA ¾ËA ÏJÃBU f¿ ie ÁVÄÒ BM ÂÌm PB´J�
,ÂËe ,¾ËA PB_´J� ie Ï_ÍBÀÄGilI ÆAlÎ_¿ ÅÍ�_GilI É´J� O°Ç
ie Á_rq BM ÂiBÈC PB´J� ie Ë ÂËe ÏJÃBU f¿ ie ÁN°Ç Ë ÂÌm
ÆAlÎ¿ ÅÍ�GilI É´J� Êe LB³ ie .fN¯A Ï¿ ¶B°MA ¾ËA ÏJÃBU f¿
ie ,ÂÌ__m Ï__JÃBU f___¿ ie Á_N°Ç Ë ¾ËA PB_´J� ie Ï_ÍBÀÄGilI
ie Ë ÂËe Ï_JÃBU f_¿ ie Á__Çe Ë ÁÈÃ ,ÂiBÈC ,ÂÌm ,ÂËe PB´J�
ÆAÌM Ï¿ ,ÅÍAjIBÄI ;fN¯A Ï¿ ¶B°MA ¾ËA ÏJÃBU f¿ ie ÁNrÇ ÕÉ´J�
j__M �_ÍBÒ Ï_JÃBU ÐB_Çf¿ j_MÜBI PB_´J� ie É_· O¯j_G É_VÎNÃ
j_MÜBI Ï_JÃBU ÐB_Çf¿ j__M �ÍBÒ PB´J� ie �Ë ;fÃiAe OÎÀÇA

.fÄIBÍ Ï¿ OÎÀÇA lÎÃ
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É´J� Ém LB³ PB´J� ±Î� :(É´J� Ém LB³ PB´J� ±Î� :(33) ½¸q) ½¸q



15 É»l»k ÏmfÄÈ¿ Ë ÏmBÄq É»l»k ÕÉ¿BÄrÇË#Ò

É´J� WÄÒ LB³ PB´J� ±Î� :(É´J� WÄÒ LB³ PB´J� ±Î� :(44) ½¸q) ½¸q
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É´J� O°Ç LB³ PB´J� ±Î� :(É´J� O°Ç LB³ PB´J� ±Î� :(55) ½¸q) ½¸q



17 É»l»k ÏmfÄÈ¿ Ë ÏmBÄq É»l»k ÕÉ¿BÄrÇË#Ò

((55) ½¸q É¿AeA) ½¸q É¿AeA

É´J� Ém LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(É´J� Ém LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(66) ¾ËfU) ¾ËfU

e=0e=0.05e=0.10e=0.15e=0.20

 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit

¾ËA É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

8/00

2/01

5/47

7/98

2/01

5/51

7/98

2/01

5/51

7/49

2/08

5/28

7/50

2/08

5/28

6/52

2/27

4/98

6/63

2/28

4/98

5/56

2/67

4/48

6/01

2/67

4/49

ÂËe É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

13/97

3/15

3/26

13/98

3/09

3/26

13/98

3/09

3/24

13/22

2/93

3/15

13/23

2/94

3/15

11/58

3/01

2/95

11/72

3/02

2/96

9/85

3/41

2/83

10/56

3/41

2/86

ÂÌm É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

17/32

4/42

5/13

17/34

4/33

5/13

17/35

4/33

5/13

16/43

4/09

4/95

16/44

4/10

4/95

14/43

4/20

4/68

14/59

4/20

4/69

12/28

4/58

4/34

13/13

4/58

4/34
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Êe LB³ PB´J� ±Î� :(Êe LB³ PB´J� ±Î� :(66) ½¸q) ½¸q

��



19 É»l»k ÏmfÄÈ¿ Ë ÏmBÄq É»l»k ÕÉ¿BÄrÇË#Ò

((66) ½¸q É¿AeA) ½¸q É¿AeA



79 ÆBNnIBM ,ÂËe ÕÊiB� ,ÂÌm ¾Bm 20

;eiAe eÌ_UË oÃB·j_¯ Á_Ç f_¿ Ð�__rÎI eAf¨M �ÍBÒ PB´J� ie -4
.eÌqÏ¿ Á· oÃB·j¯ ÁÇ ÐBÇf¿ eAf¨M jMÜBI PB´J� ie ,�Ë
1/0 eËf_Y ÆE ¾ËA f_¿ LËBÄ__M ÆB¿k É· É´J� Êe LB³ eiÌ¿ ie -5
ªÌ_yÌ¿ Å_ÍA .O_mA Á_· ¾ËA f_¿ Ï_ÍBÀÄGilI ÆAlÎ¿ ,OmA ÉÎÃBQ
,LËBÄ_M ÆB¿k ÅÍA ie �¿k cmBÒ ±Î� ÆAlÎ¿ É¸ÄÍA ÉI ÉUÌM BI

.OmA ÉÎUÌM ½IB³ fqBIÏ¿ Á·

ie f_ÄÃAÌM Ï_¿ É_»l»k ÐB_Ç É_°»ÕÌ__¿ É· É»ùBn¿ ÅÍA �¯jG j¤Ã ie -6
LB³ ÉI ÊkA___m Ï¼uA ÐBÇeAfN¿A ie ÉÃ Ë ÏÃAi___ZI ÕÉÍËAk eAfN¿A

s_ÍAl¯A Å_ÍA .f__ÇeÏ¿ sÍAl¯A Ai É´J� ±Î� ÆAlÎ¿ fÃÌq eiAË
eB_Ík iBÎ_nI HilI ÐB_ÈÍiÌ� kA XËj_a Ë f__Ä¼I ÐBÈIB³ ie Ê#ÍÌI
Ð�rÎI iAf´¿ÏnÃB·j¯ ÁÇO»BY ie sÍAl¯A ÅÍA ,ÊËÝ¨I .eÌqÏ¿

.eÌqÏ¿
Ï_ÍBÀÄGilI ÆAlÎ_¿ ,eÌ_q �_rÎI LB_³¹__Í PB´J� eAf¨M ÉCjÇ -7
É_UÌM B_I lÎ_Ã É_VÎNÃ Å_ÍA É_NJ»A .eÌ_qÏ_¿ �_À· ÆE ÕÉ´J� ±Î�
õÝ__¿B· �___¿k c_mBÒ ±_Î� s_ÇB· Ë LËBÄ_M ÆB_¿k s_ÍAl¯A É_I

.OmA ÉÎUÌM ½IB³

É´J� WÄÒ LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(É´J� WÄÒ LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(77) ¾ËfU) ¾ËfU

e=0e=0.05e=0.10e=0.15e=0.20

 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit

¾ËA É´J�ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

3/41

1/76

5/43

3/30

2/70

1/26

5/09

3/03

2/88

1/76

5/39

3/32

2/24

1/31

4/89

2/99

2/94

1/81

5/27

3/21

2/20

1/58

4/71

2/83

2/69

2/07

4/91

3/06

2/01

1/90

4/31

2/65

2/52

2/37

4/46

2/83

ÂËe É´J�ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

6/27

1/49

6/79

2/23

5/09

1/01

6/26

1/95

5/18

1/48

6/62

2/21

4/22

1/14

6/01

1/89

5/43

1/54

6/42

2/12

4/18

1/57

5/68

1/83

4/83

1/87

5/98

2/01

3/79

2/18

5/28

1/86

4/67

2/46

5/51

1/99

ÂÌm É´J�ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

8/71

1/94

4/00

3/21

7/10

1/25

3/53

2/81

7/20

1/92

3/93

3/18

5/91

1/40

3/45

2/77

7/58

1/92

3/82

3/09

5/86

1/92

3/31

2/65

6/75

2/22

3/64

2/93

5/32

2/64

3/19

2/56

6/46

2/93

3/46

2/79

ÂiBÈC É´J�ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

10/47

2/74

2/70

2/27

8/55

1/81

2/25

1/79

8/65

2/71

2/67

2/27

7/12

1/94

2/23

1/76

9/13

2/71

2/62

2/16

7/08

2/51

2/23

1/72

8/14

2/98

2/54

2/02

6/42

3/25

2/29

1/70

7/79

3/65

2/52

1/89

ÁVÄÒ É´J�ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

11/40

3/29

6/46

3/17

9/31

2/22

5/87

2/66

9/42

3/27

6/29

3/13

7/76

2/46

5/62

2/62

9/95

3/21

6/16

3/00

7/71

2/96

5/36

2/57

8/86

3/63

5/70

2/87

7/00

3/72

4/96

2/55

8/49

4/30

5/19

2/73
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É´J� O°Ç LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(É´J� O°Ç LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(88) ¾ËfU) ¾ËfU

e=0e=0.05e=0.10e=0.15e=0.20

 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit
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3/76

2/14

1/37

0/62
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1/45
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4/97
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1/79

2/34

1/15

6/41

3/66

2/12

1/45

1/01
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2/90
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2/08

1/35

5/78

3/29

2/17

1/50

1/22

4/67

2/72

2/17

1/90

1/67

5/25

3/00

2/38

ÂÌm É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

3/65

0/94

6/60

2/12

2/62

1/97

0/57

4/91

1/63

2/17

3/64

0/94

6/57

2/08

2/65

2/09

0/73

4/90

1/57

2/18

3/34

1/00

6/28

1/98

2/57

2/10

1/05

4/85

1/53

2/13

2/97

1/29

5/71

1/84

2/45

2/16

1/51

4/70

1/47

1/82

2/69

1/78

5/18

1/71

2/01

ÂiBÈC É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

4/58

1/15

4/23

3/74

1/79

2/49

0/69

3/20

3/06

1/33

4/58

1/08

4/18

3/77

1/87

2/64

0/82

3/17

3/04

1/44

4/20

1/14

3/95

3/49

1/70

2/66

1/18

3/11

2/97

1/39

3/74

1/42

3/66

3/23

1/59

2/74

1/72

3/08

2/82

1/36

3/39

2/01

3/39

2/97

1/47

ÁVÄÒ É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

5/32

1/54

1/20

3/47

2/36

2/91

0/93

0/81

2/82

1/88

5/32

1/47

1/20

3/48

2/41

3/09

1/06

0/84

2/81

1/93

4/89

1/53

1/21

3/35

2/28

3/11

1/43

0/91

2/74

1/91

4/36

1/78

1/24

3/03

2/24

3/20

1/99

1/10

2/61

1/99

3/94

2/33

1/37

2/79

2/11

Árq É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

5/83

1/91

4/33

1/37

1/69

3/20

1/20

3/12

0/93

1/20

5/84

1/89

4/31

1/35

1/83

3/40

1/32

3/13

0/91

1/34

5/36

1/93

4/08

1/27

1/62

3/42

1/72

3/05

0/93

1/31

4/79

1/97

3/70

1/19

1/50

3/52

2/27

2/93

0/96

1/28

4/33

2/84

3/35

1/11

1/38

ÁN°Ç É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

6/10

2/14

6/75

3/82

2/42

3/35

1/37

4/91

3/01

1/78

6/10

2/15

6/73

3/76

2/50

3/56

1/50

4/95

3/05

1/92

5/61

2/18

6/39

3/61

2/33

3/58

1/91

4/84

3/05

2/04

5/01

2/18

5/78

3/30

2/31

3/68

2/51

4/64

3/02

2/55

4/53

3/18

5/23

3/19

2/67
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É´J� Êe LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(É´J� Êe LB³ PB´J� ±Î� jR·AfY jÍeB´¿ :(99) ¾ËfU) ¾ËfU

ÏJÃBU ÐBÇf¿e=0e=0.05e=0.10e=0.15e=0.20

PB´J�ÏrÛÎÒ Ë θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit θ = 0 θcrit

¾ËA É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

0/73

0/87

3/03

3/25

3/05

2/55

0/35

0/51

2/36

3/13

2/60

2/20

0/72

0/88

2/96

3/32

3/10

2/54

0/36

0/52

2/21

2/91

2/61

2/19

0/70

0/89

2/89

3/26

2/93

2/52

0/42

0/55

2/21

2/85

2/53

2/11

0/62

0/92

2/63

3/10

2/75

2/40

0/39

0/58

1/87

2/63

1/48

2/06

0/58

0/96

2/38

2/89

2/64

2/30

ÂËe É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

1/16

0/77

4/66

4/03

2/91

2/19

0/56

0/45

3/75

3/93

2/41

1/85

1/16

0/77

4/19

4/06

2/95

2/20

0/59

0/49

3/59

3/65

2/38

1/83

1/13

0/80

4/12

4/00

2/86

2/16

0/74

0/55

3/55

3/37

2/36

1/75

0/96

0/86

3/74

3/65

2/67

2/02

0/69

0/62

2/98

3/13

2/39

1/71

0/90

0/93

3/30

3/34

2/59

1/90

ÂÌm É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

1/61

0/69

5/55

3/49

2/10

2/35

0/77

0/40

4/59

3/16

1/63

1/88

1/61

0/69

4/87

3/58

2/16

2/34

0/82

0/45

4/37

3/02

1/69

1/83

1/56

0/72

4/77

3/40

2/07

2/29

1/06

0/57

4/22

2/80

1/70

1/85

1/32

0/80

4/37

3/08

2/03

2/18

0/98

0/67

3/68

2/62

1/76

1/84

1/24

0/90

4/12

2/83

2/04

2/07

ÂiBÈC É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

2/03

0/67

5/46

1/97

2/89

2/11

0/97

0/36

4/61

1/56

2/32

1/63

2/03

0/67

5/06

1/94

3/01

2/15

1/04

0/44

4/39

1/52

2/39

1/60

1/98

0/68

4/67

1/86

2/75

2/08

1/37

0/59

4/27

1/47

2/30

1/54

1/66

0/77

4/39

1/74

2/59

1/95

1/26

0/72

3/73

1/40

2/07

1/55

1/57

0/88

4/16

1/59

2/26

1/75

ÁVÄÒ É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

2/41

0/73

4/45

2/78

2/66

1/89

1/15

0/37

3/66

2/49

2/01

1/34

2/41

0/72

4/26

2/77

2/78

1/99

1/24

0/46

3/54

2/36

2/11

1/25

2/36

0/72

3/97

2/64

2/60

1/84

1/64

0/73

3/56

2/24

2/03

1/19

1/98

0/91

3/63

2/48

2/29

1/69

1/51

1/06

3/08

2/09

1/88

1/37

1/87

1/28

3/43

2/34

2/05

1/49
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Árq É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

2/76

0/87

2/77

3/87

1/59

2/12

1/30

0/44

2/06

3/75

0/97

1/59

2/75

0/85

2/65

3/84

1/86

2/23

1/41

0/52

2/02

3/46

1/28

1/57

2/69

0/83

2/51

3/76

1/51

2/14

1/88

0/81

2/12

3/25

1/25

1/61

2/26

1/03

2/33

3/48

1/42

2/07

1/74

1/19

1/87

3/05

1/28

1/82

2/13

1/40

2/21

3/21

1/39

1/96

ÁN°Ç É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

3/09

1/05

0/96

3/43

2/73

1/40

1/43

0/52

0/56

3/30

2/14

0/74

3/03

1/03

0/92

3/52

2/97

1/70

1/56

0/63

0/56

3/08

2/30

0/76

2/96

1/04

0/92

3/35

2/60

1/65

2/08

0/93

0/63

2/90

2/24

0/87

2/49

1/21

0/92

3/11

2/44

1/62

1/92

1/32

0/72

2/71

2/14

1/24

2/35

1/56

0/97

2/86

2/27

1/35

ÁNrÇ É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

3/35

1/23

2/60

1/67

2/51

2/18

1/55

0/64

2/10

1/36

1/74

1/53

3/24

1/21

2/39

1/61

2/77

2/38

1/67

0/70

2/01

1/32

2/04

1/51

3/17

1/16

2/36

1/54

2/59

2/31

2/23

1/06

2/08

1/25

1/99

1/47

2/67

1/43

2/16

1/41

2/20

2/13

2/06

1/46

1/72

1/19

1/90

1/67

2/52

1/84

1/92

1/29

2/01

1/75

ÁÈÃ É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

3/52

1/38

4/47

2/09

1/15

1/30

1/63

0/73

3/74

1/80

1/18

1/18

3/40

1/36

3/99

2/06

1/48

1/48

1/75

0/79

3/52

1/68

0/75

0/75

3/32

1/30

3/90

1/97

1/06

1/06

2/34

0/94

3/50

1/66

0/80

0/37

2/79

1/23

3/59

1/86

1/01

1/55

2/16

1/10

3/01

1/66

0/91

1/11

2/63

1/16

3/34

1/78

1/02

1/19

ÁÇe É´J�

ÏJÃBU f¿ �»ËA

ÏrÛÎÒ f¿ �»ËA

ÏJÃBU f¿ �¿Ëe

ÏJÃBU f¿�¿Ìm

ÏJÃBU f¿�¿iBÈC

ÏJÃBU f¿ �ÀVÄÒ

3/62

1/47

5/60

3/85

2/84

2/14

1/67

0/79

4/58

3/61

2/07

1/38

3/49

1/44

5/03

3/84

3/13

2/38

1/79

0/84

4/40

3/37

2/32

1/37

3/39

1/38

4/62

3/73

2/83

2/28

2/39

0/99

4/23

3/28

2/37

1/30

2/86

1/30

4/39

3/53

2/58

2/11

2/21

1/14

3/76

3/21

2/49

1/64

2/69

1/23

4/16

3/37

2/59

1/77

Ð�G ÉVÎNÃ -Ð�G ÉVÎNÃ -55

É_ÍÌÃBQ ÐB__Ç ÁNnÎm ½Î¼� ÐAjI KmBÄ¿ ÏqËi BrÎÒ PBqB¨MiA tËi
kA ÉÍÌÃBQ ÁNnÎmcmBÒ ÐiB¿E ÐBÈÎG#ÍË ÕÉÎ¼· ÆAÌM Ï¿ ÆE ¹À· BI Ë OmA
Ë PB¨Ii___¿ �ÚÃBÎ¿ ,ÏÚNnJÀÇ eÌa ©IBM ,Ï°Î� �BÚC ©IA____M É¼�

.eiËE Ome ÉI Ai ÆE cmBÒ ±Î�
ÆeÌ__I ÐA É°»ÕÌ¿ fÄC jQA OmA ÂkÜ BÇ ÁNnÎm ÅÍA ÏYAj� Ë ½Î¼� ie
ÐB__ÇBña fÃAÌM Ï¿ ÆE �¯jÚÃ i___¤Ã ie ,AjÍk ;eÌq ÉN¯i__G j¤Ã ie É»l»k
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ÐeiAÌ_¿ ie ,Ê#ÍÌI ;fÍB� eB�A ÉÍÌÃBQ ÁNnÎm cmBÒ eiËEjI ie Ai ÏGilI
ÏnÃB·i_¯ ÁÇ BÍ ,fqBI eBÍk ÆE ÐiË__� kA XËi__a BÍ fqBI fÄ¼I ÊkBm É·
-j__¤Ã ie ÐA É°»ÕÌ¿ fÄC PiÌu ÉI É»l»k OmA ÐiËjy fqBI ÉNqAe eÌUË

.eÌq ÉN¯jG

Djo BMBM Ajo KÍAjy ÕÉJmB� ,¹Í OmÌÎÒKÍAjy ÕÉJmB� ,¹Í OmÌÎÒ

:fÄÍE Ï¿ Ome ÉI jÍk ÊBÚNme ½Y kA Djo BM Ajo KÍAjy
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Fjko BMBM Ajko KÍAjy ÕÉJmB� ,Ëe OmÌÎÒKÍAjy ÕÉJmB� ,Ëe OmÌÎÒ

:fÄÍE Ï¿ Ome ÉI jÍk ÊBÚNme ½Y kA Fjko BM Ajko KÍAjy
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