
   
   

 

³T�Bw 24 xnBM oX� Ake ° »Mj ¥�Ake �±�° »¯A°Ao� ¥¼¦dU
ºBa ¤Bª� ³¯Bij°n nj 3 O¼U ¬±wo¼Q ±§ ° ¥L«B£ x°n ³¦¼w±M

(¬ÀLw »M±®] ³®«Aj)
ºk§Bi nB½o´{ oT�j

»Tz´Mk¼´{ ²B¢z¯Aj »ª¦� RF¼µ±��

n±Q³§A�¼� ºk´«ºo��A jB¼�
q½oLU ²B¢z¯Aj ºr±§±�n±«±Är ºoT�j º±\z¯Ajq½oLU ²B¢z¯Aj ºr±§±�n±«±Är ºoT�j º±\z¯Aj

²k¼�a
­¼Ç¯A±Ç�pA²jB�TÇwABÇM³Ç�k®{BM»Ç«»½B´Ç{°n³�±ª\Ç«�½BÇ�°»¯A°Ao�¥¼¦dU
­Ç½ApA�kÇµ/kÇ¯pAjoQ»«¬B«p¤±�nj²k½kQ�½nAo�U¤BªTeA»wnoM³MR¿BªTeA
�½nAk�Ç«­¼ªhÇU°²kÇ{ºo¼Ç£ ²pAk¯A�½B�°Sz£oM²n°j¬jn°CSwj³M,Bµ¥¼¦dU
nAoÇ�²kÇ{SLÇY�½BÇ�°³®«AjpAZnBi³�,k{BM»«}hz«Sz£oM²n°jºApA³M³��A°
³ÇM¬A±U»Ç«Bµ¥¼¦dÇU­Ç½A³¦ª]pA/j±{»«²jB�TwA¬CpABµ²r°oQ»eAo�ºAoM°jnAj
­Ç½ApA²jB�TÇwABÇM³§B�Ç«­Ç½Anj/joÇ�²nBÇ{A(2)3O¼U¬±wo¼Q ±§°(1)¥L«B£x°n
³�±Çenj³T�BÇw24xnBÇMoXÇ� Ake°»Mj¥�Ake�±�°¤BªTeA»wnoM³Mx°n°j
ºAoÇM (3)t±Ç� BÇ«¤±«o�pA¬CoM²°À�/©½pAjoQ»«¬ÀLw²±�J±®]njºBa¤Bª�
,kÇ�nj 96¤BªTÇeA³MBµ»wnoM­½A�L�/SwA²k{²jB�TwABµ²jAj¬j±M»�B�¨B\¯A
oTz¼M¬Aq¼«k�nj95¤BªTeA³M°/j±MkµA±iS�Bw24njoT«»¦¼« 44pAoTª�xnBM

/j±MkµA±i³¼¯BYnjK��«oT«1.å2pA
¥Ç�AkÇe,3O¼ÇU¬±wo¼ÇQ ±§�MBU,¥L«B£�MBU,»¯A°Ao�¥¼¦dU :ºk¼¦�ºBµ²rA°

³®Ç«Aj)ºBÇa¤BªÇ�³�±Çe,Bµ²jAj¬j±M»�B�¬±«pC,³T�Bw24xnBMoX� Ake,»Mj
/(¬ÀLw»M±®]

³«k�«
¬joM »Q n±�®« ³M ³� k®{BM»« »½Bµx°n ³¦ª] pA »¯A°Ao� ºBµ¥¼¦dU
­½A ³M »�¦Th« ºB´{°n /k¯o¼£»« nAo� ²jB�TwA jn±« �½B�°Sz£oM ²n°j ³M
3 ¤B«oÇ¯  ±§x°n ³ÇM ¬A±U»Ç« B´Ç{°n ­Ç½A ³¦ª] pA ³� ²k{ �AkMA n±�®«
2 ¤B«oÇÇ¯  ±§ ° (5)B«BÇÇ£ �MBÇÇU ,3 �±ÇÇ¯ ¬±wo¼ÇÇQ  ±§ ,(4)ºoTÇÇÇ«AnBÇÇÇÇQ
³ÇM ³]±ÇU BM Bµ²r°oQ nj Bµx°n ­½A pA ²jB�TwA ³TL§A /jo� ²nB{A(6)ºoT«AnBQ
­¼M nj /jo¼£»« Rn±� jnAk¯BTwA ºB�i ­½oTª� tBwAoM ° �½Ao{ ,�kµ
j±]±« ºBµ�½p±U pA�½ ¨Ak� ³�­½A jn±« nj »��A±U _¼µ B´Tv½r±§°nk¼µ
BÇM(7)u®PÇwA ³¯±ªÇ¯ ºAoÇM /jnAkÇ¯ j±Ç]° ,k¯o¼£ nAo� ²jB�TwA jn±« »Tv½BM
³ÇM An ¤B«oÇ¯ ©T½nBÇ¢§ ,ºA³�Çd§ »Mj oX� Ake º°n ³T�o£ ¨B\¯A ºBµ»wnoM
6 »wnoÇM BM(8)qT¯An °�Ao� ³� »§Be nj k®�»« ¬A±®� x°n ­½oT´M ¬A±®�
oÇ� lx°n ­½oT´ÇM An 3 �±Ç¯ ¬±wo¼ÇQ �½p±ÇU ,B¼¯o�¼§BÇ� nj �½p±ÇU »®d®«

/k¯A²j±ª¯
nAoÇ� ²jB�TÇwA jn±Ç« 3 �±Ç¯ ¬±wo¼ÇQ  ±§ ° ¥L«B£ �½p±U �±� ³§B�« nj
oÇM »Mo\ÇU ° ºn±ÃU »®d®« 2 ©¼woU ³M ¨Ak�A Bµx°n ­½A nj /SwA ³T�o£
u¯B�oÇ� »®d®Ç« ©¼woÇU nj ³Ç� »Ç{°n /j±{»« »ªT½nB¢§ ³ª¼¯ m�B� º°n
ºBµ¤±«o� ³TL§A /SwA nA±TwA (9)¥L½° ¤±«o� ³½BQoM k{BM»« o�¯k« »Mo\U
¤±«oÇ� ³ÇM ¬A±U»Ç« ³¦ªÇ] ¬C pA ³Ç� kÇ¯A²kÇ{ �AkÇMA n±�®Ç« ­½A ³M ºo¢½j
¥LÇ½° ¤±«oÇ� ¬B¼Ç« ­Ç½A nj ³� j±ª¯ ²nB{A (12)¨±¦M ° (11)»�±U ,(1å)¬q¼µ

/k{BM»« joMnB� ­½oTz¼M ºAnAj

³��®«S¼��±«
38.å7 BÇU 38.åå ²j°kdÇ« nj ° n±Çz�JoÇ� ¤BªÇ{ nj ­¼ÄB� ³¯jo£
ºBµ¬BTÇwA ­¼ÇM ²j°kdÇ« nj »�o{ ¤±� 47.5å BU 47.3å ° »§Bª{�o�
/SwA ²kÇ{ �Ç�A° ¬ÀLÇw ²±� »M±®] ³®«Aj nj ° »�o{ ¬B\½BMnlC ° ¥¼MjnA

/SwA ²k{ ²jAj ¬Bz¯ ¥¼�Tv« ¥iAj nj ³z�¯ nj­¼ÄB� ³¯jo£S¼��±«

¬ÀLw ²±� »M±®] ³®«Aj nj ­¼ÄB� ³¯jo£ S¼��±« :1 ³z�¯
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Bµx°n ° jA±«
nj ³T�BÇw 24xnBÇM oX� Ake ° »Mj ¥�Ake ³LwBd« ºAoM �±� ³§B�« nj
¬±wo¼ÇQ  ±§ »U¿BªTeA �MA±U pA ¬ÀLw »M±®] ³®«Aj nj ºBa ¤Bª� ³�±e
¤BªTÇeA ³LwBdÇ« ³ÇM ¨AkÇ�A n±�®« ­½A ³M /SwA ²k{ ²jB�TwA ¥L«B£ ° 3O¼U
,n±�mÇ« �MBÇU �±Ç¯ °j nj »Mo\ÇU ¤BªTÇeA ° ¥LÇ½° ¤±«o� �½o� pA ºn±ÃU
¬j±ªÇ¯ ²jB¼ÇQ ³M ¨Ak�A RBLwBd« [½BT¯ ³M »MB¼Twj ºAoM S½B´¯ nj /©½A²j±ª¯
³ª¼Ç¯ ºBÇµnAj±ªÇ¯ º°n oÇM »Mo\ÇU ° ºn±ÃU RBLwBd« pA ¥�BeºBµ²jAj
ºBÇµ²jAj ¬j±M »�B� pA ¬B®¼ª�A ºAoM ºk�M ¥eAo« nj /SwA ²k{ »ªT½nB¢§

/SwA ²k{ ²jB�TwAt±�nB«x°n pA ,²jB�TwA jn±«

�½B�° »¯A°Ao� ¥¼¦dU
»ÇMj ¥Ç�AkÇe �±Ç�° ¤BªTÇeA ¬jn°C SwkÇM Bµ¥¼¦dÇU ­Ç½A pA �kÇÇµ
pA n±�®Ç« ­Ç½A ºAoÇM /SwA ¬C ¤BXÇ«A ° ³T�BÇw 24xnBM oX� Ake ,³¯Bij°n
pB¼¯ jn±«ºBµ¥¼¦dU ³M B´¯C pA ²jB�TwA BM ³�SwA ²k{ ²jB�TwA �MA±U ºov�½

/©½pAjoQ»«
:jo� ²nB{A ¬A±U»« o½p jnA±« ³M �MA±U ­½A ³¦ª] pA

3O¼U ¬±wo¼Q  ±§ �MBU ° ¥L«B£ �½p±U �MBU
­½A ¨B\¯A ºAoM /SwA ²k{ ²jB�TwA »ªT½nB¢§ ³ª¼¯ m�B� pA �MA±U ­½A nj
pA Bµ¥¼¦dÇU ­Ç½A nj ³Ç� k¯±{»Ç« KUoÇ« »§°qÇ¯ Rn±~M Bµ²jAj Bµ¥¼¦dU

:SwA o½p nAo� ³M ¤±L½° ¤±«o� /©¼®�»« ²jB�TwA ¤±L½° ¤±«o�
P= ____m

n+1
/k{BM»« Bµ²jAj jAk�U n °�½jn ²nBª{m¤±«o� ­½A nj

¥L«B£x°n ³M »Mo\U ¤BªTeA ³LwBd«
nj ³Ç� j±{»Ç« ³LwBdÇ« ³T�BÇw 24xnBÇM �±�° ¤BªTeA x°n ­½A nj
¨B£ ­¼Tvh¯ nj /SwA ²k{ ²jB�TwA ºBaº¿ ²B¢Tv½AºBµ²jAj pA�±� �¼�dU
/k¯A²k{KUo« »§°q¯ Rn±�³MºnB«C ¤Bw 21ºAoM ³T�Bw 24xnBM ¬Aq¼«
²jB�TwA ºAoM /k{BM»« oT«»¦¼« 14¬C­½oTª� ° oT«»¦¼« 44xnBM ­½oTz¼M
¤±«o� nj An ¬C ° ©¼®�»«}hz« An (m) Bµ�½jn ²nBª{ ¤±L½° ¤±«o� pA
4 ¤BªTeA ³M ³� j±{»«}hz«¤BªTeA ­½A ³LwBd« BM /©¼µj»« nAo� ¤±L½°
³Ç� jnAj ¤BªTÇeA %96 ° k{BÇM oT«»¦¼Ç« 44 pA oTz¼M k¯A±U»« xnBM k�nj
­Ç½A ¬Aq¼Ç« oÇ½p ¤°kÇ] nj /jk¯±¼PÇ¯ �±�±ÇM oT«»¦¼Ç« 14 pA oTªÇ� xnBÇÇM
�±�° ¤BªTeA »wnoM ºAoM ²k«C SwkM ºBµ²jAj /SwA ²k{ o� lRBLwBd«

/k{ k®µA±i}hz«»ªT½nB¢§ ³ª¼¯ nAj±ª¯ nj BµxnBM

¥L«B£x°n ³M ºn±ÃU ¤BªTeA ³LwBd«
²jB�TÇwA X=`X+K*S ¤±«oÇ� pA x°n ­½A nj RBLwBd« ¨B\¯A ºAoM
S,»Mo\ÇU ºBÇµ²jAj ­¼¢¯B¼Ç« `X,²jAj nAk�Ç« X ¤±«oÇ� ­Ç½A nj ³� j±{»«
,²k{ ³¼´U n±�®« ­½A ³M ³�»§°k] pA»]AohTwAK½o� K ° nB¼�«�Aod¯A
72.86 pA ³�±Çe njxnBÇM %99.9 ¤BªTeA ³M ³� j±{»« ²kµBz« /k{BM»«

/j±M kµA±h¯ oTz¼M oT«»¦¼«

(JBªU pA ²jAj) ¥Lª£ x°n ³M »Mo\U ¤BªTeA ³LwBd« :1 ¤°k]
K¼UoU¤BªTeA�½jn»§°q¯K¼UoUxnBMoX� AkenBÇÇÇÇÇÇÇÇ«C
ºj±��%m³T�Bw24¤Bw21

14å.å47144281361-62

14å.å9524å17.562-63

15å.1423352å63-64

17å.194282164-65

17.5å.2385282365-66

18å.2856261466-67

19å.3337241867-68

2åå.388241468-69

2åå.4289232869-7å

21å.4761å222å7å-71

22å.52311212471-72

23å.571122å3572-73

24å.619132å2273-74

24å.66614192674-75

26å.71415184å75-76

28å.7611617.51576-77

28å.8å917171977-78

35å.85718154478-79

4åå.9å419141779-8å

44å.9522å14248å-81

²B¢Tv½A ºAoM ¥Lª£ x°n ³M ºn±ÃU ¤BªTeA ³LwBd« :2 ¤°k]
(JBªU pA ²jAj) ºBa º¿

X=
`

X+KSKSKK½o�¨k�¤BªTeA�½jn
p°B\U

22.3-1.2-å.147å.51

36.8413.341.624å.92

42.4218.922.3å2å.953

49.6226.123.178å.984

55.å231.523.835å.995

6å.436.94.49å.9956

67.5445.353å.9987

72.8649.366.åå6å.9998

pA ¥�BÇe ºBÇµ²jAj ³Ç� ²kÇ{ ²jB�TÇwA »ªT½nBÇ¢§ m�B� pA ºk�M ¨B£ nj
¬B¼« pA ³� »�i ©¼woU BM /j±{»« ©¼woU ¬C nj »Mo\U ° ºn±ÃU RBLwBd«
¬Aq¼Ç« SwA n±´Çz« ºn±ÃÇU ¤BªTÇeA �Çi ³M ° ²jo� n±L� Bµ²jAj ­½oTz¼M

/j±{»«}hz«R¿BªTeA
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³LwBdÇ« :1 nAj±ªÇ¯

³�±Çe ºAoÇM ¥L«BÇ£ ¤BªTeA
jBMC ¤Bª� ³¯Bij°n

³LwBdÇ« :2 nAj±ªÇ¯
x°n ³ÇM p°B\U ¨k� ¤BªTeA

3 O¼U ¬±wo¼Q  ±§

3O¼U ¬±wo¼Q -  ±§ �½p±U
©T½nBÇ¢§ pA ¬C nj ³Ç�R°B�ÇU ­Ç½A BM SwA ¬±wo¼Q �MBU ³MBz« ,�MBU ­½A
³¼´ÇU ³M pB¼¯ �MBU ­½A pA ²jB�TwA ° n±�®« ­½A ºAoM /SwA ²k{ ²jB�TwA Bµ²jAj
³LwBdÇ« oÇ½p ºBµ¤±«oÇ� pA ²jB�TwA BM ³� k{BM»« nB¼�« �Aod¯A ° »¢§±a
° 0.089 BÇM oÇMAoÇM s BÇ½ nB¼�Ç« �AodÇ¯A ,RBLwBdÇ«tBÇwAoÇM /SwA ²kÇÇ{

/k{BM»« C
s
=0.836

°SwA ²k{»§°q¯ K¼UoU ³M Bµ²jAj ¬jo�KUo« ³M ¨Ak�A q¼¯ �MBU ­½A nj
¥ÇeAoÇ« nj ³TL§A ° ©¼®�»« ²jB�TwA ¤±L½° ¤±«o� pA �½jn ¬k{}hz« BM
»Mj ³M �¦�T« Bµ²jAj ,RBLwBd« ­½A nj ,j±{»« ³LwBd« Bµ²jAj ©T½nB¢§ ³¼§°A
° p°B\ÇU ¤BªTÇeA »ªT½nB¢§ ³ª¼¯ m�B� nj ºn±ÃU �i ©¼woU BM ° k®{BM»«

/k½C»«SwkM p°B\U ¨k�
k®{BM»Ç« o�Ç� oÇMAoÇM ³Ç� »½BÇµ²jAj ³� j±{ ³]±U ³T�¯ ­½A ³M »Tv½BM
SLX« q½n nB¼vM nBz�A�½¤jB�« ³�­½A B½ j±{»{±Q©za B´¯C pA B½»Tv½BM
nj /j±ÇM kÇµA±Çi È¤jB�Ç« o�Ç� jkÇ� ºo¼£©T½nBÇ¢§ nj AoÇ½p j±{�o�
²kÇ{ oÇ� l nB¼�Ç« �Aod¯A ° »¢§±a K½o� ³LwBd« ²±d¯ o½p ºBµ¤±«o�

:SwA
log`x = __

⌡Nlogx+1.17
1

N

S=[ ____ ⌡ n(logQ
i
- log`Q)2] __ ©S=0.089

1

N-1

1

2

cs=_______________
©C

s
=0.836

N⌡(logQ
i
-log`Q)3

(N-1)(N-2)S 3

⌡(logQ
i
-log`Q)2=0.153

⌡(LogQ
i
-Log`Q)=0.01

/k{BM»« »Mj Q°»¢§±aK½o� C
s
,nB¼�«�Aod¯A s Bµ¤±«o� ­½A nj

¤±«o� pA ¥L«B£ ºn±ÃU k®¯B« q¼¯ ºn±ÃU ¤BªTeA ³M �±Mo« RBLwBd« nj
³§BÇw 2å »Mj ºBµ²jAj pA ¤±«o� ­½A nj ³� R°B�U ­½A BM /SwA ²k{ ²jB�TwA

/SwA ²k{ ³T�o£ ²o´M ³�±e
3O¼U ¬±wo¼Q  ±§ »Mo\U ¤BªTeA ³LwBd« :3 ¤°k]

(JBªU pA ²jAj)
ºj±��K¼UoU%¤BªTeA»§°q¯K¼UoU»Mj©T½nB¢§�½jn

1.å2å.å41.411.261

1.å5å.å91.281.162

1.å9å.141.261.223

1.å9å.191.251.194

1.1å.231.241.15

1.13å.281.241.246

1.15å.331.221.417

1.16å.381.191.138

1.17å.421.181.189

1.17å.471.181.181å

1.18å.521.171.1711

1.18å.571.171.2812

1.19å.611.161.2413

1.22å.661.151.2514

1.24å.711.131.1515

1.24å.761.11.1716

1.25å.81.å91.å917

1.26å.851.å91.å918

1.28å.91.å51.å519

1.41å.951.å21.å22å

3O¼U ¬±wo¼Q  ±§ ºn±ÃU ¤BªTeA ³LwBd« :4 ¤°k]
X=

`

X+K*SKsKK½o�¤BªTeA
1.427å.2572.8911

1.347å.1771.9934

1.288å.1181.3361å

1.239å.å69å.782å

1.159-å.å11-å.1325å

1.å94-å.å76-å.8568å

1.å16-å.154-1.73399

kÇ�nj 95 ¤BªTeA ³M ³� j±{»« ²kµBz« ³T�o£ Rn±�RBLwBd« �L�
¬joÇ� ²jB¼ÇQ BÇM /j±ÇM kÇµA±Çi ³¼¯BY njK��«oT« 11 pA oTz¼M ³¯Bij°n »Mj
³ª¼Ç¯ m�BÇ� º°n oÇM »Mo\ÇU ° ºn±ÃÇU ¤BªTÇeA pA ²kÇ«C SwkÇM ºBÇµ²jAj

/S�B½Swj�±� ³\¼T¯ ³M ¬A±U»« q¼¯ »ªT½nB¢§
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Bµ²jAj ¬j±M »�B� ¬±«pC
ºBÇµ²jAj jAk�U B½C ³� SwA ³T�¯ ­½A ­¼¼�U ,x°n ­½A pA ²jB�TwA �kµ
�MBÇU nj »Mo\ÇU ° ºn±ÃÇU R¿BªTeA ³M �±Mo« RBLwBd« nj ²jB�TwA jn±«
pB¼Ç¯ ºoTz¼ÇM ºBÇµ²jAj ³ÇM ³� ­½A B½ ° k®�»« S½B�� ¥L«B£ ° ¬±wo¼Q  ±§

:SwA ²k{ ²jB�TwAt±�nB« ¤±«o� pA n±�®« ­½A ºAoM /k{BM»«
Y=(4.3t+log

10
R)2 +6

R °S¯j±¼TÇwA t nAk�Ç« t ,pB¼¯ jn±« ºBµ²jAj jAk�U y ¤±«o� ­½A nj
2Sz£oM ²n°j nj ²jAj nAk�« ³M ³§Bw1ååSz£oM ²n°j nj ²jAj nAk�«SLv¯
o«A ­½A ³� k{BM y=16»Tv½BM ³�±Mo«RBLwBd« ¨B\¯A pA k�M /k{BM»« ³§Bw
/j±{ ²jB�TwA ºnB«C ¤Bw 16 nB«C pA ¥�Ake »Tv½BM ³�SwA­½A ²k®µj ¬Bz¯
³§Bw 1ååSz£oM ²n°jX=15.6+2.891(8)=38.72

³§Bw 2Sz£oM ²n°j X= 15.6+(-0.132(8) )=14.54

R=2.66

16=3.182+ 6©16=16.13 Ø t=1.746

¥�Ake ³M �±� �¼�dU [½BT¯ pA ¬B®¼ª�A ºAoM ,²k{ ¨B\¯A RBLwBd« �L�
/k{BM»« pB¼¯ ºnB«C ¤Bw 16ºBµ²jAj

ºo¼£ ³\¼T¯
oXÇ� AkÇe ° »ÇMj ¥�Ake ­¼ªhU jn±« nj ³T�o£ Rn±�ºBµ»wnoM BM
,¬ÀLw ²±� »M±®] ³®«Aj nj ºBa ¤Bª� ³¯Bij°n ³�±e nj ³T�Bw 24xnBM
²jB�TÇwA B´¯C ¬Aq¼« jn°CoM nj 3O¼U ¬±wo¼Q  ±§ ° ¥L«B£ ºBµx°n pA ³�
pA oTz¼M �±� ³�±e njxnBM k�nj 4 ¤BªTeA ³M ³� j±{»« ²kµBz« ,²k{
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