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Steering Vector (1)

e(k) = [exp(—jk-x,) exp(—jkx,) - exp(—jkx,)]
h(k) = exp( —j[®(H,(k-x,)) ®(H(k'x;)) - @(Hy(k-x,))]}'
e(k) = [exp(—jk-x,) exp(—jkx,) - exp(—jkx,)]
h(k) = [exp(—j®(H,(k-x,))) exp(—j®(Hy(k-x,))) - exp(—j®(H,(k-x,))]'
e(k) _ [e_jk.xl e_jk.xz e—jk-xS]T
h(k) = [e /®Wlkx)  gmiomllex) - mie(Hbkex)T
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Steering Vector (2)

e(k) = [exp(—jk-x,) exp(—jk-x,) - exp(—jk-x,]]
e(k) = [exp(—jk-x,) exp(=jkx,) - exp(-jk-x,)]
e(k) _ [e_jk.xl e_jk.xz e—jk-xs]T
h(k) = exp( —j[®(Hy(k-x,)) ®(H(k-x,)) - @(Hy(k-x))] )
h(k) = [exp(—j®(H,(k-x,))) exp(—jP@(Hy(k-x,))) exp(—j ®(H,(k-x,)))
h(k) _ [e—ﬂb(Ho(k-xl)) —j@(H,(k-x,)) e—jﬂD(Ho(k-xs))]T
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Steering Vector (3)

h(k) — I:e_jq)<Ho<k'x1)) e_jq)(Ho(k'xz)) . e_jq)(Ho(k'xs))]T

H,k-x) = J,(k-x)+ jY,(k-x)

Bessel functions of the 1* kind : J,,

Bessel functions of the 2™ kind : Y _

@ : phase angle of the argument
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Bessel Functions

Bessel functions of the 1* kind : J,,

IR SO oo ) O

Tulx) = ,;)m!F(m+a+1) 2")
v (= 1)

Tolx) = mzz“o m! T (m+1) EX)

Bessel functions of the 2™ kind : Y,

v, (x) = Zelrloosten) - ) V,(x) = lim ¥, (x)

Yn(x) = %f: Sin(XSiIle — ne) do — %I: [em 4 (_1)ne—nt]e—xsinhtdt

Y,(x) = %f: sin (xsin®) d 6 — %f;o 2e XM dt
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Octave Special Functions

Loadable Function: [j, ierr] = besselj (alpha, x, opt)
Loadable Function: [y, ierr] = bessely (alpha, x, opt)
Loadable Function: [i, ierr] = besseli (alpha, x, opt)
Loadable Function: [k, ierr] = besselk (alpha, x, opt)
Loadable Function: [h, ierr] = besselh (alpha, k, x, opt)

Compute Bessel or Hankel functions of various kinds:

besselj Bessel functions of the first kind.
If the argument opt is supplied, the result is multiplied by exp(-abs(imag(x))).

bessely Bessel functions of the second kind.
If the argument opt is supplied, the result is multiplied by exp(-abs(imag(x))).

besseli Modified Bessel functions of the first kind.
If the argument opt is supplied, the result is multiplied by exp(-abs(real(x))).

besselk Modified Bessel functions of the second kind.
If the argument opt is supplied, the result is multiplied by exp(x).

besselh Compute Hankel functions of the first (k = 1) or second (k = 2) kind.
If the argument opt is supplied, the result is multiplied by exp (-I*x) for k = 1 or
exp (I*x) for k = 2.
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Steering Vector in Octave

h(k) — [e_j(D<Ho<k'x1)) e_jq)(Ho(k'xz)) . e_jq)(Ho(k'xs))]T
/H(O”(k-x) = J,(k-x)+ jY,(k-x) Hankel functions of the first (k =
HY(k-x) = J,(k-x)— jY,(k-x) kankel functions of the second (k = 2)

Bessel functions of the 1° kind : J,

Bessel functions of the 2™ kind : Y
\» besselh (alpha, k, X,
BRBselh (0, 1, x)

® : phase angle of the argument
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Steering Vector (3)

Sdfsdf

Mapping Function: besseli (alpha, x)

Mapping Function: besselj (alpha, x)

Mapping Function: besselk (alpha, x)

Mapping Function: bessely (alpha, x)

Compute Bessel functions of the following types:

besselj
Bessel functions of the first kind.

bessely
Bessel functions of the second kind.

besseli
Modified Bessel functions of the first kind.

besselk
Modified Bessel functions of the second kind.
The second argument, x, must be a real matrix, vector, or scalar.

The first argument, alpha, must be greater than or equal to zero. If alpha is a range, it must
have an increment equal to one.

W
CylfllndBF Young Won Lim
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