
51 Krphzrun/ Sduw L/ Hfrq <:6/
Ghsduwphqw ri Hfrqrplfv
Idoo 5333
Ehwwlqd Nodxv

D514= h/i/j q 6
D515= h/i/j q 6
D517 q 6
D51; q 6
D5143 q 8
D5145 q 8
D5149= g/h q 6S q 58

4



51 Krphzrun Vroxwlrqv

D514

+h, sE%ä ' d ô%
%ôn�

o21

Wkhq/ s âE%ä ' 2
û
ô %
%ôn�

ú k
ô

%ôn�
ý b %ô

E%ôn�ä2

l
' �H

û
%

%ôn�

ú k
�32%ô
E%ôn�ä2

l
' �H %32%e

E%ôn�äô
dqg

s âE2ä ' ý2f
2.
÷ f1

Khqfh s lv ghfuhdvlqj dw % ' 21

Ixuwkhupruh/ s ââE%ä ' �H �3H%ô
E%ôn�äô

ý �S2%2 232%e
E%ôn�äe

dqg s ââE2ä ' ôH
2.
: f1

Wkxv/ s lv orfdoo| frqyh{ dw % ' 21

+i, sE%ä ' dE �
%2
n 2äý E �

%
ý 2äoe1

Wkhq/ s âE%ä ' e
û
�
%2
n eý �

%

úô ûý 2
%ô
n �

%2

ú
dqg s âE2ä ' f1

Khqfh s lv frqvwdqw dw % ' 21

Ixuwkhupruh/ s ââE%ä ' �2
û
�
%2
n eý �

%

ú2 ûý 2
%ô
n �

%2

ú2
n e

û
�
%2
n eý �

%

úô û S
%e
ý 2

%ô

ú
dqg

s ââE2ä ' �
2
E�D
e
äô : f1

Wkxv/ s lv orfdoo| frqyh{ dw % ' 21

+j, sE%ä '
U �
%
e|
2
_| ' �

2
eý �

2%
e%

2
1

Wkhq/ s âE%ä ' ýe%2 dqg s âE2ä ' ýee ÷ f1
Khqfh s lv ghfuhdvlqj dw % ' 21

Ixuwkhupruh/ s ââE%ä ' ý2%e%2 dqg s ââE%ä ' ýeee ÷ f1
Wkxv/ s lv orfdoo| frqfdyh dw % ' 21

D515

+h, sE%�c %2ä ' %ô� ý S%�%2 n %ô21
Wkhq/ Y

Y%�
sE%�c %2ä ' ô%

2
� ý S%2 dqg Y

Y%2
sE%�c %2ä ' ô%

2
2 ý S%�1

5



+i, sE%�c %2ä ' ô%2� ý %�%2 n %21
Wkhq/ Y

Y%�
sE%�c %2ä ' S%� ý %2 dqg Y

Y%2
sE%�c %2ä ' �ý %�1

+j, }E%�c %2c %ôä ' *?E%2� ý %2%ô ý %2ôä1 Wkhq/ Y
Y%�
}E%�c %2c %ôä '

2%�
%2�3%2%ô3%2ô /

Y
Y%2
}E%�c %2c %ôä '

3%ô
%2�3%2%ô3%2ô / dqg

Y
Y%ô
}E%�c %2c %ôä '

3%232%ô
%2�3%2%ô3%2ô 1

D517 Ohw + ' %2�%2 n %22%ô n %2ô%�1 Wkhq/

Y+

Y%�
' 2%�%2 n %

2
ôc

Y+

Y%2
' %2� n 2%2%ôc

Y+

Y%ô
' %22 n 2%ô%�é

Wkxv/

Y+

Y%�
n
Y+

Y%2
n
Y+

Y%ô
' 2%�%2 n %

2
ô n %

2
� n 2%2%ô n %

2
2 n 2%ô%�

' E%� n %2ä
2 n 2E%2%ô n %ô%�ä n %

2
ô

' E%� n %2 n %ôä
21

51; sE%�c %2ä '
s
%2� n %

2
21

+d, Ohw | : f1 Wkhq/ sE|%�c |%2ä '
s
|2%2� n |

2%22 ' |
s
%2� n %

2
2 ' |sE%�c %2ä1

Khqfh/ s lv krprjhqhrxv ri ghjuhh 41

+e, Y
Y%�
sE%�c %2ä '

�
2

2%�s
%2�n%

2
2

dqg Y
Y%2
sE%�c %2ä '

�
2

2%2s
%2�n%

2
2

1

Khqfh/ dv suhglfwhg e| Hxohu*v Wkhruhp/ë
Y

Y%�
sE%�c %2ä

ê
%� n

ë
Y

Y%2
sE%�c %2ä

ê
%2 '

�

2

2%�s
%2� n %

2
2

%� n
�

2

2%2s
%2� n %

2
2

%2

'
%2� n %

2
2s

%2� n %
2
2

'
t
%2� n %

2
2

' sE%�c %2äé

6



5143 Ohw û G ( $ U eh krprwkhwlf1 E| wkh gh?qlwlrq ri krprwkhwlflw|/ ûE%ä '
}EsE%ää zkhuh } lv vwulfwo| lqfuhdvlqj1 Zh kdyh wr vkrz wkdw iru doo % 5 ( dqg
doo ðc æ 5 i�c é é é c ?j

YûE|%ä*Y%ð
YûE|%ä*Y%æ

lv frqvwdqw lq | : f1

YûE|%ä

Y%ð
'
Y}EsE|%ää

Y%ð

olq1 Krprjhqhlw|
'

Y}E|sE%ää

Y%ð

Fkdlq Uxoh
' }âE|sE%ää|

YsE%ä

Y%ð

dqg
YûE|%ä

Y%æ
' }âE|sE%ää|

YsE%ää

Y%æ
é

Vlqfh } lv vwulfwo| lqfuhdvlqj/ }âE|sE%ää 9' f1 Khqfh/

YûE|%ä*Y%ð
YûE|%ä*Y%æ

'
}âE|sE%ää|YsE%ä

Y%ð

}âE|sE%ää|YsE%ä
Y%æ

'
YsE%ä*Y%ð
YsE%ä*Y%æ

é

Krzhyhu/ wkh uljkw vlgh ri wkh htxdwlrq grhv qrw ghshqg rq | : f dqg wkhuhiruh
lw lv frqvwdqw lq | : f1

Zkdw grhv lw vd| derxw wkh ohyho vhwvB Dv h{sodlqhg lq fodvv/ lw phdqv wkdw wkh vorshv
ri wkh ohyho vhwv duh frqvwdqw dorqj dq| ud| wkdw ruljlqv lq f +d ud| wkurxjk srlqw
% frxog eh sdudphwul}hg e| | : f> l1h1/ ud|E%ä ì i|% m | : fj1

7



5145 Ohw s eh d frqfdyh ixqfwlrq dqg � wkh vhw ri joredo pd{lpl}hu/ l1h1/

� ì i%W 5 ( m iru doo % 5 (/ sE%Wä è sE%äj1 Reylrxvo|/ iru doo %�c %2 5 � /
6W ì sE%�ä ' sE%2ä1

Ohw %�c %2 5� dqg b 5 dfc �o vxfk wkdw %b ì b%� n E�ý bä%21
Vlqfh s lv frqfdyh/ sE%bä è bsE%�ä n E�ý bäsE%2ä ' 6W1 Khqfh/

iru doo % 5 (/ sE%bä è 6W è sE%ä1 Wkxv/ e| wkh gh?qlwlrq ri � / %b 5� 1
5149

+g, sE%�c %2ä ' e%� n 2%2 ý %2� n %�%2 ý %221
Fdqglgdwh+v, iru h{wuhpd=

õ
2H
ô

ô
dw
õõ
%2 '

H
ô
c %� '

�f
ô

ôô
1

+h, sE%�c %2ä ' %ô� ý S%�%2 n %ô21
Fdqglgdwh+v, iru h{wuhpd= ifcýHj c dw i%2 ' fc %� ' fj c i%� ' 2c %2 ' 2j é

8


