
’

journal homepage: www.elsevier.com/locate/najef 



’

’

´

“ ’

“ ” 

“ ” ’ 

“ ”



“ ” 

“ ” 

– 

–

ˇ
´ –

´



’ 

¨

ˆ

–

Wx(α, τ) = 1̅̅̅
a

√
∫+∞

−∞

x(t)φ
(t − τ

a

)
dt =

∫+∞

−∞

x(t)φa,τ(t)dt,

(α, τ)
R (α,τ)

“ ” “

”

φ(t) = π−1/4exp(−i2πf0t)exp
(− t/22

)
.

= π
ω +

̅̅̅̅̅̅̅̅
+ω

√ ω

(α, τ), ϕ (α, τ) ( , τ)
{ : = … }

Wn
x (a, t) = δt̅̅̅

a
√

∑N−1

n=0

xn ⋅ φ
(
(m − n) δt

a

)
, m = 1, 2,…, N − 1.



Wn
x (a, t) =

δt̅̅̅
a

√
∑N−1

n=0

x̂n ⋅ φ (aωm)eiωknδt, m = 0, 1, 2, ...,N − .

= δ , = , , …, , = δ − log ( δ / )

( , τ) = | ( , τ) | .

, ( , τ) = ( , τ) ( , τ).



Rx,y(f , τ) =
⃦⃦

Wx,y(f , τ) ⃦⃦⃦⃦⃦
Wx,x(f ,τ1/2Wy,y(f , τ)1/2

⃦⃦⃦,

<> , ( , τ)
⩽ , ( , τ) ⩽ .

ϕ , ( , τ)

ϕx,y(f , τ) = tan−1
I
(〈

Wx,y(f , τ)〉
)

R
(〈Wx,y(f , τ)〉).
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