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x0norm(t):cos

�
2�:t
T + 2�:k

T

��
12P
t=1

cos2
�

2�:t
T + 2�:k

T

�
(10)

w}D=vQDr; 78 CUQyi� k w T |=yw}D=vQDr; GwR |x}rm |=R= x@ _a Q=Okt O}=@ uwvm = ��
(T; k; _aT;k) %OwW x@U=Lt �CU= xOt; 2 pwOH QO umtt

xv}tm =Q � Q=Okt |va} '9 `@=D xm (T; k; _aT;k) R= OQi x@ QYLvt |@}mQD ��
"OvwW|t xDiQo Q_v QO (ah; Th; kh) xv}y@ |=yQDt=Q=B u=wva x@ 'Ovm|t

l} R= xO=iDU= =@ u=wD|t =Q |Q=H pOt QO xOW O=yvW}B |Q=mD@= sD} Qwor=
"OQm |R=UxO=}B |oO=U x@ 'pUm = Ci=UwQm}=t Q}_v 'xOQDUo xLiY Q=Ri=sQv

CQwY x@ sD} Qwor= |=y|HwQN 'u=oOvQ=ov Q_v OQwt|i}mC}U=UL x@ xHwD =@
%OW Ovy=wN Q}UiD Q} R

"CU= xO=Ov MQ |@ w=vD |wor= I}y 'Th = 1 Qo = "1
|Q}opmW '1 pwOH |QDUm =N |Ov@xR=@ j@] 'ah � 0=5 w Th = 2 Qo = "2

"OwW|t O}}-=D kh w ah |=yQDt=Q=B =@ l}D=tDU}U |wor=
'1 pwOH |QDUm =N |Ov@xR=@ j@] 'ah < 0=5 =} 2 < Th < 8 Qo = "3

"OwW|tv O}}-=D |@ w=vD |wor= I}y |Q}opmW
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|rm

}U|
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vW"Q_=vDt |=yQDt=Q=B u}tND w l}D=tDU}U w |rm}U |=ywor= |}=U=vW QO |O=yvW}B pOt OQmrta G}=Dv "3 pwOH

wor= =yQDt=Q=B O=OaD CkO |vLvt |=yQDt=Q=B \UwDt
|=yQ=OQ@ |}=U=vW VR=Q@ |Uwv}Um

a T k xOW xOwtR; (�) ah Th kh

|rm}U 0 5 8 0 60 95 0 55 8 40 0 180
|rm}U 0 5 8 1 60 93 0 59 8 56 1 217
|rm}U 0 5 8 2 60 95 0 61 7 60 2 129
|rm}U 0 5 8 3 60 96 0 59 8 32 3 064
|rm}U 0 5 8 3 60 95 0 62 7 60 4 036
|rm}U 0 5 8 5 60 95 0 60 8 40 4 679
|rm}U 0 5 8 6 60 96 0 67 8 32 5 280
|rm}U 0 5 8 7 60 95 0 63 8 40 6 125
|rm}U 0 5 12 0 60 96 0 57 12 48 0 840
|rm}U 0 5 12 1 60 96 0 61 11 52 1 687
|rm}U 0 5 12 2 60 96 0 53 12 48 2 535
|rm}U 0 5 12 3 60 95 0 70 11 40 3 409
|rm}U 0 5 12 4 60 95 0 67 12 60 4 245
|rm}U 0 5 12 5 60 94 0 60 11 28 5 142
|rm}U 0 5 12 6 60 97 0 63 11 64 5 875
|rm}U 0 5 12 7 60 94 0 57 11 28 6 575
|rm}U 0 5 12 8 60 96 0 60 11 52 7 345
|rm}U 0 5 12 9 60 95 0 58 11 40 8 427
|rm}U 0 5 12 10 60 96 0 61 11 52 9 313
|rm}U 0 5 12 11 60 94 0 57 12 72 10 460

l}D=tDU}U 0 5 2 0 60 93 0 57 2 14 0 100
l}D=tDU}U 0 5 2 1 60 94 0 56 1 88 0 900
|rm}U 1 8 0 60 97 1 02 7 76 0 120
|rm}U 1 8 1 60 95 1 04 7 60 1 163
|rm}U 1 8 2 60 95 0 91 8 40 2 107
|rm}U 1 8 3 60 98 1 06 7 84 3 039
|rm}U 1 8 4 60 96 1 06 8 32 4 034
|rm}U 1 8 5 60 97 1 04 8 24 4 704
|rm}U 1 8 6 60 96 1 05 7 68 5 340
|rm}U 1 8 7 60 97 1 02 8 24 6 265
|rm}U 1 12 0 60 98 1 01 11 76 0 720
|rm}U 1 12 1 60 98 0 99 12 24 1 589
|rm}U 1 12 2 60 97 1 08 12 36 2 496
|rm}U 1 12 3 60 96 1 03 12 48 3 382
|rm}U 1 12 4 60 99 1 05 12 12 4 180
|rm}U 1 12 5 60 96 1 04 12 48 5 131
|rm}U 1 12 6 60 98 1 03 12 24 5 880
|rm}U 1 12 7 60 95 0 99 12 60 6 591
|rm}U 1 12 8 60 98 1 04 11 76 7 400
|rm}U 1 12 9 60 97 1 03 11 64 8 504
|rm}U 1 12 10 60 98 1 03 12 24 9 411
|rm}U 1 12 11 60 95 0 96 12 60 10 700

l}D=tDU}U 1 2 0 60 95 1 05 2 10 0 067
l}D=tDU}U 1 2 1 60 95 1 06 2 10 0 933

174



"3 pwOH |xt=O=
wor= =yQDt=Q=B O=OaD CkO |vLvt |=yQDt=Q=B \UwDt

|=yQ=OQ@ |}=U=vW VR=Q@ |Uwv}Um
a T k xOW xOwtR; (�) ah Th kh

|rm}U 1 5 8 0 45 98 1 59 7 84 0 090
|rm}U 1 5 8 1 45 97 1 55 8 24 1 109
|rm}U 1 5 8 2 45 97 1 47 8 24 2 086
|rm}U 1 5 8 3 45 99 1 53 7 92 3 026
|rm}U 1 5 8 4 45 98 1 46 8 16 4 031
|rm}U 1 5 8 5 45 99 1 53 7 92 4 730
|rm}U 1 5 8 6 45 99 1 54 8 08 5 550
|rm}U 1 5 8 7 45 99 1 58 7 92 6 355
|rm}U 1 5 12 0 45 99 1 52 11 88 0 660
|rm}U 1 5 12 1 45 98 1 58 11 76 1 540
|rm}U 1 5 12 2 45 99 1 55 11 88 2 420
|rm}U 1 5 12 3 45 98 1 56 11 76 3 327
|rm}U 1 5 12 4 45 99 1 56 11 88 4 164
|rm}U 1 5 12 5 45 99 1 55 11 88 5 115
|rm}U 1 5 12 6 45 98 1 57 11 76 5 885
|rm}U 1 5 12 7 45 98 1 58 12 24 6 640
|rm}U 1 5 12 8 45 99 1 56 12 12 7 427
|rm}U 1 5 12 9 45 98 1 52 12 24 8 542
|rm}U 1 5 12 10 45 99 1 46 11 88 9 460
|rm}U 1 5 12 11 45 98 1 53 11 76 10 880

l}D=tDU}U 1 5 2 0 45 98 1 49 1 96 0 067
l}D=tDU}U 1 5 2 1 45 98 1 53 2 04 0 933
|rm}U 2 8 0 45 99 1 96 7 92 0 060
|rm}U 2 8 1 45 99 2 03 8 08 1 054
|rm}U 2 8 2 45 100 2 02 8 00 2 064
|rm}U 2 8 3 45 100 1 97 8 00 3 013
|rm}U 2 8 4 45 99 2 01 7 92 4 029
|rm}U 2 8 5 45 100 2 04 8 00 4 859
|rm}U 2 8 6 45 100 1 99 8 00 5 700
|rm}U 2 8 7 45 99 2 01 7 92 6 455
|rm}U 2 12 0 45 99 2 03 12 12 0 540
|rm}U 2 12 1 45 100 1 94 12 00 1 491
|rm}U 2 12 2 45 100 1 94 12 00 2 382
|rm}U 2 12 3 45 100 2 03 12 00 3 273
|rm}U 2 12 4 45 100 1 99 12 00 4 123
|rm}U 2 12 5 45 99 2 03 12 12 5 060
|rm}U 2 12 6 45 99 2 01 11 88 5 896
|rm}U 2 12 7 45 100 2 04 12 00 6 836
|rm}U 2 12 8 45 99 2 02 12 12 7 536
|rm}U 2 12 9 45 99 1 97 11 88 8 580
|rm}U 2 12 10 45 100 2 02 12 00 9 509
|rm}U 2 12 11 45 98 2 02 12 24 10 910

l}D=tDU}U 2 2 0 45 100 2 01 2 00 0 033
l}D=tDU}U 2 2 1 45 100 1 96 2 00 0 967
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vW"3 pwOH |xt=O=
wor= =yQDt=Q=B O=OaD CkO |vLvt |=yQDt=Q=B \UwDt

|=yQ=OQ@ |}=U=vW VR=Q@ |Uwv}Um
a T k xOW xOwtR; (�) ah Th kh

|rm}U 2 5 8 0 30 100 2 54 8 00 0 030
|rm}U 2 5 8 1 30 100 2 51 8 00 1 027
|rm}U 2 5 8 2 30 100 2 53 8 00 2 043
|rm}U 2 5 8 3 30 100 2 49 8 00 3 013
|rm}U 2 5 8 4 30 100 2 52 8 00 4 014
|rm}U 2 5 8 5 30 100 2 45 8 00 4 923
|rm}U 2 5 8 6 30 100 2 46 8 00 5 880
|rm}U 2 5 8 76 30 100 2 47 8 00 6 775
|rm}U 2 5 12 0 30 100 2 43 12 00 0 420
|rm}U 2 5 12 1 30 100 2 42 12 00 1 245
|rm}U 2 5 12 2 30 100 2 43 12 00 2 191
|rm}U 2 5 12 3 30 100 2 47 12 00 3 136
|rm}U 2 5 12 4 30 100 2 47 12 00 4 082
|rm}U 2 5 12 5 30 100 2 48 12 00 5 027
|rm}U 2 5 12 6 30 100 2 49 12 00 5 951
|rm}U 2 5 12 7 30 100 2 51 12 00 6 918
|rm}U 2 5 12 8 30 100 2 47 12 00 7 727
|rm}U 2 5 12 9 30 100 2 44 12 00 8 809
|rm}U 2 5 12 10 30 100 2 46 12 00 9 755
|rm}U 2 5 12 11 30 100 2 51 12 00 10 940

l}D=tDU}U 2 5 2 0 30 100 2 51 2 00 0 033
l}D=tDU}U 2 5 2 1 30 100 2 52 2 00 0 967
|rm}U 3 8 0 30 100 2 98 8 00 0 030
|rm}U 3 8 1 30 100 3 03 8 00 1 000
|rm}U 3 8 2 30 100 3 03 8 00 2 021
|rm}U 3 8 3 30 100 2 98 8 00 3 000
|rm}U 3 8 4 30 100 3 02 8 00 4 007
|rm}U 3 8 5 30 100 3 01 8 00 4 987
|rm}U 3 8 6 30 100 2 92 8 00 5 970
|rm}U 3 8 7 30 100 2 98 8 00 6 950
|rm}U 3 12 0 30 100 2 95 12 00 0 120
|rm}U 3 12 1 30 100 3 04 12 00 1 049
|rm}U 3 12 2 30 100 2 94 12 00 2 038
|rm}U 3 12 3 30 100 2 98 12 00 3 027
|rm}U 3 12 4 30 100 3 02 12 00 4 008
|rm}U 3 12 5 30 100 2 97 12 00 5 005
|rm}U 3 12 6 30 100 2 96 12 00 5 973
|rm}U 3 12 7 30 100 2 99 12 00 6 984
|rm}U 3 12 8 30 100 2 93 12 00 7 891
|rm}U 3 12 9 30 100 2 96 12 00 8 962
|rm}U 3 12 10 30 100 3 04 12 00 9 951
|rm}U 3 12 11 30 100 2 97 12 00 10 970

l}D=tDU}U 3 2 0 30 100 2 98 2 00 0 000
l}D=tDU}U 3 2 1 30 100 2 94 2 00 1 000
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"=ywor= C =v |Ov@xk@] |=]N xU}=kt "4 pwOH
wor= |@w=vD C=YNWt |=]N OYQO u}ov=}t |=]N OYQO u}ov=}t |=]N OYQO u}ov=}t

T k

=ywor= CUQO=v |Ov@xk@] =ywor= CUQO=v |Ov@xk@] =ywor= CUQO=v |Ov@xk@]
|O=yvW}B pOt QO [16]pOt QO [22]pOt QO

|vLvt%|}=U=vW Q=R@=� |=yxm@W%|}=U=vW Q=R@=� |=yxm@W%|}=U=vW Q=R@=�
�|Uwv}Um VR=Q@ �|@Ya �|@Ya

|rm}U 8 0 1 83 � 3 50
|rm}U 8 1 2 67 � 3 33
|rm}U 8 2 2 17 � 2 50
|rm}U 8 3 1 17 � 4 33
|rm}U 8 4 2 00 5 63 5 17
|rm}U 8 5 1 50 � 3 17
|rm}U 8 6 1 50 � 5 50
|rm}U 8 7 1 67 � 4 17
|rm}U 12 0 1 33 6 89 3 17
|rm}U 12 1 1 33 � 4 00
|rm}U 12 2 1 33 � 5 00
|rm}U 12 3 1 83 � 4 33
|rm}U 12 4 1 17 � 4 17
|rm}U 12 5 2 00 � 4 50
|rm}U 12 6 1 33 � 4 17
|rm}U 12 7 2 17 � 3 17
|rm}U 12 8 1 33 � 3 83
|rm}U 12 9 1 83 � 3 83
|rm}U 12 10 1 17 � 4 17
|rm}U 12 11 2 50 � 4 17

l}D=tDU}U 2 0 2 33 4 44 4 00
l}D=tDU}U 2 1 2 17 3 72 2 50

|t=eO= u}ov=}t 1 74 5 17 3 94
"Ov=xOWv |UQQ@ [16]pOt QO =yR=i u}=%�

\UwDt |O=yvW}B sD} Qwor= OwW|t x_Lqt xmu=vJ "Ovm|t xU}=kt [22]pOt QO
"CU= xO=O Vy=m =yCr=L s=tD QO =Q u}tND |=]N

|=ywor= O=ONQ s=ovy T=UL Q=}U@ |=yOv}=Qi R= |v=@}DWB "3"5
|@w=vD

R= GQ=N |xR=@ *u}}=B u=Qm |xR=Ov= Vy=m =@ 'OW KQ]t 8"2 CtUk QO xmu=vJ
|wor= QO� C=v=Uwv |oQR@ w �|rm}U |wor= QO� xNQJ |xvt=O |=yQDt=Q=B pQDvm
QwmPt |=ywor= O=ONQ x@C@Uv x]w@ Qt Ov}=Qi |i}mC}U=UL K]U '�l}D=tDU}U
CQ=@a x@ &OQ=O O}rwD Ov}=Qi x@ |oDU@ ,qt=m =yu=Qm u}= Q}O=kt u}}aD "O@=}|t V}=Ri=
|=yQ=DiQ =@ Q_=vDt |=yXkv uDi=} Qw_vtx@ Ov}=Qi R=}vOQwt CkO u=R}t 'QDK[=w
OwHw =@ "CU=yu=Qm u}= R= l} Qy |OOa Q}O=kt u}}aD |=Q@ |rY= Q=}at '|@ w=vD
|}xvwtv u=wva x@ 1 pwOH |=y|Ov@xR=@ ' ẁ[wt u}= |WywSB |=yxv}W}B QO u}=
|i}m C}U=UL R= |}q=@ K]U u=wva x@ u; |QDUm =N |=yQ]U w =y|Ov@K]U R=
l}D=tDU}U w |rm}U |=ywor= O=ONQ |Ov}=Qi Qo = 'T=U= u}= Q@ "Ov=xOW h} QaD

|xOvyOxaUwD |=ypOt =@ |O=yvW}B pOt OQmrta G}=Dv VN@ u}= |xt=O= QO
%OwW|t xU}=kt �[22w16]|=ypOt� |@ w=vD |=ywor=

=ywor= CUQO=v |Ov@xk@] |=]N "1"5
=Q =yv; u=v}t]= C}r@=k 'Q=O|vat |=ywor= K}LY Q=OWy QO =ypOt C}kiwt u=R}t
QO |@ w=vD |=ywor= CUQO=v |Ov@xk@] |=]N OYQO 4 pwOH "Ovm|t Tmavt
|L=Q] |}=U=vW |=yQ=R@= Q=vm QO� u}W}B |xDi=}xaUwD |=ypOt =@ =Q |Q=H pOt
|vLvt OvyO|t u=Wv |vWwQ x@ G}=Dv "CU= xOQm xU}=kt '�pOt Qy |=Q@ xOW
|=ypOt R= QDjiwt |Q}opmW |=yR=i |x}rmX}NWD QO |O=yvW}B pOt |Uwv}Um

"CU= xOw@ |@Ya |=yxm@W |=ysD} Qwor= Q@ |vD@t

=yQDt=Q=B u}tND "2"5
C=v=Uwv |oQR@ w �|rm}U |wor= QO� xNQJ |xvt=O OQw;Q@ |=]N \UwDt 5 pwOH
=yQDt=Q=B u}= u}tND |=]N \UwDt =@ =Q |Q=H pOt QO �l}D=tDU}U |wor= QO�
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"""w
|rm

}U|
=ywo

r=p
}rLD

wx}
RHD

w|
}=U=

vW"=yQDt=Q=B OQw;Q@ |=]N \UwDt xU}=kt "5 pwOH
wor= |@ w=vD C=YNWt QDt=Q=B u}tND |=]N \UwDt

T k |v}tND |O=yvW}B pOt QO [22]pOt QO
|rm}U 8 0 xNQJ xvt=O 0 043 0 09
|rm}U 8 1 xNQJ xvt=O 0 042 0 11
|rm}U 8 2 xNQJ xvt=O 0 048 0 09
|rm}U 8 3 xNQJ xvt=O 0 040 0 08
|rm}U 8 4 xNQJ xvt=O 0 045 0 12
|rm}U 8 5 xNQJ xvt=O 0 045 0 09
|rm}U 8 6 xNQJ xvt=O 0 065 0 08
|rm}U 8 7 xNQJ xvt=O 0 048 0 07
|rm}U 12 0 xNQJ xvt=O 0 042 0 09
|rm}U 12 1 xNQJ xvt=O 0 063 0 09
|rm}U 12 2 xNQJ xvt=O 0 058 0 06
|rm}U 12 3 xNQJ xvt=O 0 062 0 06
|rm}U 12 4 xNQJ xvt=O 0 057 0 05
|rm}U 12 5 xNQJ xvt=O 0 045 0 08
|rm}U 12 6 xNQJ xvt=O 0 048 0 08
|rm}U 12 7 xNQJ xvt=O 0 037 0 08
|rm}U 12 8 xNQJ xvt=O 0 053 0 06
|rm}U 12 9 xNQJ xvt=O 0 043 0 07
|rm}U 12 10 xNQJ xvt=O 0 047 0 07
|rm}U 12 11 xNQJ xvt=O 0 33 0 09

l}D=tDU}U 2 0 C=v=Uwv |oQR@ 0 028 0 07
l}D=tDU}U 2 1 C=v=Uwv |oQR@ 0 045 0 07

x@ =yxvwtv Q}O=kt Q@ ,=iQY |DvU pQDvm |=yQ=Owtv =Q} R "CU=yOv}=Qi QO Q=O|vat
Q_v QO =Q |r=wDt |=yxvwtv R= xOt; CUO x@ C=aq]= w OvQ=O RmQtD |O=Qiv= CQwY

"OvQ}o|tv
|iO=YDQ}e |=yQ=DiQ |UQQ@ Qw_vtx@ |irDNt |=yQ=my=Q 'Q}N= |=yp=U QO
|=ypOt ?re= ha[ \=kv R= |m} "Ov=xOW |iQat Ov}=Qi pQDvm |=yQ=Owtv QO
wQ u}= R= "CU= xOw@ |@ w=vD |=ywor= |=y|Q}opmW x@ |i=m xHwD sOa 'xOW x�=Q=
`} QU X}NWD |=Q@ =Q |O}OH w `t=H pOt 'u=Ykv u}= `iQ hOy =@ |Q=H VywSB
j}kO u}tND w l}D=tDU}U w |rm}U |=ywor= O=ONQ hrDNt |=yCr=L K}LY w
O=yvW}B =yxvwtv VR=Q@ |Uwv}Um |vLvt |x@U=Lt j} Q] R= Q_=vDt |=yQDt=Q=B

"OQm
=Q |@Ya |=yxm@W '|@ w=vD |=ywor= |=yOrwt |xOvyOxaUwD |=ypOt OwOat
C}r@=k OvyO|t u=Wv =ypOt u}= |=yx@ QHD "Ov=xDiQo Q=m x@ |}=U=vW Q=R@= u=wva x@
C}U=UL Kw]U uOw@ q=@ s=ovy '=ywor= |UQQ@ QO |@Ya |=yxm@W u=v}t]=
uOQm |rta ut[ |Q=H pOt QO |O=yvW}B sD} Qwor= "O@=}|t Vy=m =yOv}=Qi |i}m
'|Q}opmW uwo =vwo |=yR=i =@ |@ w=vD |=ywor= |=yQDt=Q=B OQw;Q@ w |}=U=vW QDU@
=Q Q_=vDt |=yQDt=Q=B u}tND |=]N \UwDt w =ywor= CUQO=v |Ov@xk@] |=]N

Q_=vDt |=yXkv ẁkw x@ C@Uv 'Ovm CQ=_v |QDUm =N |=yQ]U |Ov@xR=@ j@] =Q
"CU= xOQm pta xv=Q}oCNU =yQ=DiQ u}= pQDvm QO w xOw@ T=UL Q=}U@

|v=v}t]= p@=k OQmrta xOW u}}aD |i}m K]U l} QO xm |rOt 'CU= |y}O@
"OyO|t VWwB |DL=Q x@ R}v =Q u; R= QDu}}=B |=yK]U QO =ywor= |}=U=vW 'OQ=O
OQmrta C=}�RH '|Q=H pOt QO |O=yvW}B Q=R@= |Ovtv=wD C=@F= Qw_vt x@
QO [22]pOt |=Q@ xOW |Q=tat LVQ |xm@W w =yxvwtv VR=Q@ |Uwv}Um |vLvt
'|i}m T=UL Q=}U@ K]U u}= QO 'OvyO|t u=Wv G}=Dv "Ov=xOW xU}=kt 6 pwOH
OQ=wt �34 09 QO 'CU= xDW=O |QDy@ OQmrta OQ=wt �60 61 QO |O=yvW}B pOt
xOW XNWt OQ=wt� OQ=wt �5 3 QO ,=iQY w CU= Q@=Q@ ,=@} QkD pOt wO Qy C}kiwt

"CU= xOw@ QDjiwt x]w@ Qt |xm@W w [22]pOt �pwOH QO

|D; C=k}kLD |=Q@ O=yvW}B w |Q}oxH}Dv "6
|}xt=vxw}W 'pQDvm |=yQ=Owtv QO |a}@]Q}e |=ywor= p}rLDwx} RHD w |}=U=vW
C=v=Uwv Q@ CQ=_v w |i}m C}U=UL K]U V}=Ri= |=Q@ syt Q=}U@ w |r}tmD
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