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cos( α) sin( α) ≥ ∕= α > α =−

( ) = cos( / )

( ) = cos( / ) = sin( / ) > ( + ( ) ) = ( )



hm(x) = −x + mx
m + 2πx

< 0,

( ) ( ) <

( ) = /

< pm, pn>w =
∫ x0

x0+h1(x0)

1

x2
cos

(m
x

)
cos

(n
x

)
dx =

{
0, if m ∕= n
π, if m = n > 0

.

< pm, qn>w = 0, and < qm, qn>w =
{

0, if m ∕= n

π, if m = n > 0

= = < , >= π < , >= { ( ), ( ) }
( ) = / ( )

am = < f (x), pm(x)>w

‖ pm(x) ‖w
2

,

bm = < f (x), qm(x)>w

‖ qm(x) ‖w
2

.

( ) = ∑∞

= [ ( )+ ( ) ] sin( / ) cos( / ) exp(± / )

f (x) =
∑∞

m=−∞
cmeimx ,

cm = 1

2π

∫ x0

x0+h1(x0)

1

x2
f (x)e−imx dx, x0 ∕= 0.

( ) ∈ [ , ]

xp = x0 + p
N

T,

= −

cm = 1

2π
∑N

p=0

1

x2
p

f
(
xp
)
exp

(
− im

xp

)
.

×

xp = 1(
1
x0
− 1

x1

)
p
N + 1

x1

,

− exp( / )

rm = exp

{
im

[(
1

x0

− 1

x1

)
p
N
+ 1

x1

]}
= exp

{
im
[(

x̃1 − x̃0

)
p
N
+ x̃0

]}
,

̃ = / ̃ = /

x̃p =
(

x̃1 − x̃0

)
p
N
+ x̃0,

= exp( ̃ ) ( ) (̃)
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A = R1 + T2
1 R2

1 + R1R2 − 2
̅̅̅̅̅̅̅̅̅̅
R1R2

√
cos(2φ).

= − = −
φ = π /λ 

λ 

A(λ) = a+ b
c − dcos(s/λ),

= = = + = ̅̅̅̅̅̅̅̅̅̅̅√ = π

c− dcos(s/λ) =
(

1 −
̅̅̅̅̅̅̅̅̅̅
R1R2

√ )2

+ 2
̅̅̅̅̅̅̅̅̅̅
R1R2

√
[1− cos(s/λ) ] > 0,

cos( /λ)
(λ) (λ) cos( /λ) (λ)

(λ) [λ , λ ](
λ̃
) [

λ̃ , λ̃
]

(̃)
fs = N

λ̃1 − λ̃0

= Nλ0λ1

λ1 − λ0

.

Rr = fs

N
= λ0λ1

λ1 − λ0

.



Rrnl = Rr

2
= λ0λ1

2(λ1 − λ0).

[λ , λ ]

Rs = λ1 − λ0

N
.

R 

nl = [xR −Rrnl/2, xR +Rrnl/2].
cos( /λ) =

λ = 2nl
q
, q = 1, 2, 3⋯

λ ∈ [λ , λ ]

q ∈
[

2nl
λ1

,
2nl
λ0

]
.

q ∈
[

2xR − Rrnl

λ1

,
2xR + Rrnl

λ0

]
.

= λ/

Rnl = qRs

2
.

M = Rrnl

Rnl

= Nλ0λ1

q(λ1 − λ0) ∈

⎡⎢⎢⎣ 2N/λ1[
4xR

(
1
λ0
− 1

λ1

)
+ 1

](
1
λ0
− 1

λ1

), 2N/λ0[
4xR

(
1
λ0
− 1

λ1

)
− 1

](
1
λ0
− 1

λ1

)
⎤⎥⎥⎦

Mmax = 2N/λ0[
4xR

(
1
λ0
− 1

λ1

)
− 1

](
1
λ0
− 1

λ1

).

M = λ0λ1

Rrq(λ1 − λ0),

rq rq nl 



f (x) = cos

(
3 × 2π

x

)
+ 1.5sin

(
10 × 2π

x

)
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