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This is an extension of the recursive vector article, it discusses about the magnitude of the
vector and the calculation of the inverse vector using iteration method.

Magnitude

The magnitude of the recursive vector is calculated the same as the magnitude of the
complex number. It is the sum square of each element; this definition will be used for the
magnitude of the vector.

When multiply a vector V with vector U, the result vector magnitude is not the
multiplication of each vector magnitude.

VAUl = VI - U]l

If V'and U has magnitude 1, the magnitude after the operation could be from 0 to 2, the
exact range has not been determined.

To test the magnitude of the vector, the geometric succession is used.
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When ris a scalar or complex number the magnitude must be less than 1 in order to the
sum converge. But with recursive vectors the magnitude must be much less than 1, and the
numeric result suggest that a magnitude of less or equal of 0.5 ensure the series converge.



Math-c script used

NN

//vectorize an array of numbers WITHOUT
//imaginary part(scalars were not merged)
= 3+4i

//example: vectorize ([3 4])

function vectorize (a)

end

vSize = max(size(a)) (0);

a((vsize/2):vSize-1);

if isArray(a(0))
return a(0) + li*a(l);

Ra = a(0: (vSize/2-1));
Ia =
if vSize ==
end
Ra =
Ia =
end
Ra = vectorize(Ra);
Ia = vectorize(Ia);

return [Ra Ial;
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//remove the brackets to convert it to an array of numbers.
function unbracket (a)

vSize = max(size(a)) (0);
if max(size(a(0))) (0)
return [real(a(0))

end

vectorArray =

[1:

for i=0:vSize-1

end

vectorArray

return vectorArray;

function magV(v)

clc();

clear () ;

//

v = unbracket (v) ;
sumsq (V) ;

v =

return sqrt(v);

v=[19654533];

vecsize

one

one (0)

one
v =

m =
r =

= max (size(V)) (0);
zeros (1,vecsize);

1;

= vectorize (one);

vectorize (V) ;

magV (V) *2

V/m

magV (r)

s =

one;

for i=1:10

end

s=s"r + one

Output

28.4253
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r =
ans
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0.211079+0.1758991]

0.211079+0.1758991]
0.12197+0.2551071]
0.143392+0.1875341]
0.168389+0.2311571]
0.128179+0.2205351]
0.152184+0.1975311]

0.157184+0.2203571]

0.142629+0.2146181]
0.151487+0.2092541]
0.150479+0.2163231]

imag(a(0)) real(a(l)) imag(a(l))];

vectorArray <-> unbracket(a(i));

[0.14072+0.1758991 0.10554+0.105541]]

[0.14072+40.1758991i 0.10554+0.105541]]
[0.0318086+0.1957011 0.0436584+0.3035591]]
[0.0870166+0.1030491 -0.0765104+0.2523571]]
[0.1326+0.1613771 -0.016308+0.2011861]]
[0.0879738+0.1644121 -0.00853299+0.2456721]]
[0.104112+40.1413331 -0.0301908+0.2308241]]
[0.107905+0.1601171 -0.0115128+0.2275131]]
[0.0952082+0.1531441 -0.0186566+0.2401631]]
[0.104964+40.1485251 -0.0232907+0.2303171i]]
[0.103719+40.1561511i -0.0156396+0.2315391]]



Division (inverse)

In the first part we defined the analytic inverse as:

The inverse of recursive vector V:
V =[Re(V) Im(V)]

1 1
7 = [Re(V) —Im()]- ([Re(V) ‘Re(V) Im(V)- Im(V)])

Due a floating-point problem when using large vectors, a analytic solution is not a good
option. Then a division algorithm was used below.

Based in the reference [2] and [3] we tried to implement the division algorithm in the
recursive vector.

The first step is set the vector to magnitude 0.5 and use the scalar magnitude separately.

1 1
Vo2 vV

Where:
V' is the vector of magnitude 0.5

Then we apply the division algorithm
Xivr = X ([21 = V"X;)

With enough iterations
Xiv1
2-|Vvii

1
T

One important point is the initial value of X,, not all the initial values make the division
algorithm converge to the solution. With the numeric tests was found that using

X, = Conjugate(l?'))
The serie converges.



The Math-c script used to implement the division algorithm.

function vectorize (a)

vSize = max(size(a)) (0);
Ra = a(0: (vSize/2-1));
Ia = a((vSize/2):vSize-1);
if vSize ==
if isArray(a(0)) ==
return a(0) + li*a(l);
end
Ra = Ra(0);
Ia = Ia(0);
end

Ra = vectorize(Ra);
Ia = vectorize(Ia);
return [Ra Ial;

end
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//remove the brackets to convert it to an array of numbers.
function unbracket (a)
vSize = max(size(a)) (0);
if max(size(a(0))) (0) ==
return [real(a(0)) imag(a(0)) real(a(l)) imag(a(l))];
end
vectorArray = [];
for i=0:vSize-1
vectorArray = vectorArray <-> unbracket (a(i));
end
return vectorArray;
end
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// Recursive conjugate of vector
function cjVv(v)

vSize = max(size(v)) (0);

if (min(size (vSize)) (0) != 1)
print ("cjv -> error\n");
return 0;

end

if (vSize == 1)
return v';

end

Rr = cjV(v(0));

Ri = -ciV(v(l));

return [Rr Ril;
end

function magV(v)

v = unbracket (v);

v = sumsq(v);

return sqrt (v);
end
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//Iteration division of recursive vector
function invV (V)

vecsize = max(size (unbracket (V))) (0);

two = 2 <-> ((2: vecsize)*0);

two = vectorize (two);

m = magV (V) *2;

Vn = V/m;
X = c3jv(Vn);
for i=0:20
X=X" (two- (Vn"X)) ;
end
return X/m;
end
clc();
clear ()
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//singulars vectors [[0.5 0] [0.5i 0]] ----- [[1 0] [1i 0]]
//Note: vecsize must be power of 2

vecsize = 8;

V=vectorize (randi (10,1, vecsize));

print ("Iteration inverse\n");
invV (V)
print ("Analytic inverse\n");
inv (V)
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