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Functional approach to formulating and solving problems of
compromise synthesis is developed. This approach ensbles to ob-
tain simple formulas for finding global optimum by means of
variational methods in a number of csses importsnt for applica-
tions. The spproach is demonstrasted for the functionals cor-
responding to the three types of arrays which sre widely used,
i.e.systems with summary and difference radiastion patterns,
and arrays with reactively loaded elements.

I.Summary radiation patterns. A typical problem generating
such a pattern is that of maximizstion of realized gain with
constraints the vel of side lobes in a discrete sgset of
dai ections ¢t s+, Um or in the set of solid angles (2.

15 =0,¢#j ). In the first case the problem is mathematical-
ly reduced [I, 2] to médximizing the functional
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under the conditions
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and the solution yields the optimal current

7= ZZ He, +é,
wheﬁf jZ is found from the simulteneous linear equations
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Hereéfy /.7 .7~~) is a current vector; €~ (€'/'€z .
. 158 8 radius-vector_ghowing the location of
is 2 wave number;
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/[l is a unit vector of

elements, AL
is a Hermitien matrix with elements
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£z, -
fm /(e/ a1 +'e& é» )dne .

Here Az: and K, atend for radiation resietance and loss re-~
sistance 1in elements, respectively.

In the second case the constraints are formulated by means
of the relation
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The solution of the problem (') (3), because of speotrel pro-
rerties of Hermitien matrices, has the form

T=Z(L + pf) €

Here Z is a matrix constructed from the columns of principal
vect{arms %’m of the) bundle of Hermitian matrices ,L/Zm = ijm
= e, V),
’ ’ 7’
Ez is a aiagonel matrix with elements A,, ..., Aw . f=/Z‘}’€ ,
/0 is the lei’st-positive root of the polynomial g
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2. pifference redietion patterns. such patterns ere che—
racteristic for minimal signel pelengation systems, which form
patterns equal to 2ero in the main direction ( &, ¥ )« Intro-
ducing the messure of steepness of directivity function in the
zero point by means of the functionel
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where /((5: ¥Y) ig the array pattern with respect to the field,

one cen show [%] that the uetermination of pelengation accuracy

in the availeble arrays is reducea to maximising the fuanctional

1 with the constreints

Fé, e)=(76),; (A, J,J}/(c‘,,« (HJ7)) =S,

where the numerator of the latter expression is the average va—
lue of signel in the chosen 2one of the main zero while the
denominator is the sum of internal and external noise power.
In this ocase the optimum is reacheud on the currents
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3. synthesis of arrays with reactive loaus. This problem,
particularly erising when optimising arrays with parasitic ele
ments, is reduced to the best approximation of the given dia-
gram F; on the set of foasible currents determined by the con-
dition of load reactivity

(H7 J)=RecuJ),

where U is a vector of normelized strains on the element ter-
minels, // is a matrix of normelized resistences. gne can show
that the global minimum is reachea on the currents
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The sbove-mentioned results were usea to investigate the
possibility of optimising radiotechnicel and constructive pa-
rameters of arrays taking into account the particularities of
superconductive state and regime of higher airectivity [1. {L
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