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to the forefront a class of hi ghbm[ﬁz 18g3! | el conputation circuits that
solve a |l arge class of conplex problens in analog fashion. These circuits
conprise a plurality of anplifiers having a signoid transfer function and a
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each anplifier input port is a para arrangenent of a resistor and a

capacitor ( :TE the ond Iea/d of t£ £esistor and capacitor connected to
ground), andi gﬁs/f] mnjtedti/f o f?b;ht i 19! S¥jeacksdngutl pokk (from
somessout si de source). Applying Kirc hMbff's current Taw to the | nput port of
each anplifier i of FIG 1 yields the equation: [ERR] 35 where [err] is the
capaci tvaee between the input of anplifier i and ground, is the equival ent
r esi st &nhisahegegaditance beiwéen thednguiptRinpitier iehdgreund, i s t he resi st ance between the
'npigt#fof anplifier i and ground, [err] is the voltage at the input of

ier i, [err] is the a conductanc@ between the non-inverting output of
anplifier j and the input of arrpllfleF“ [err] is the a conductance
bet ween the inverting output of arrpllfler ] and the input of anplifier i,
55 Jer, \ut vol tage of anplifier j, related to [err]
by the "Iekﬁg@‘i‘;agﬁrgss)sﬁrgé%F“%Hﬁ? and [err] is the current driven into the
i nput port of anplifier i by an external source. When [err] and [err] are
disjoint, [err] - [err] may for copveniepce be expressed as [err], and it
is well known that a circuit satiﬁfyfn ugtion (1) with symmetric [err]
terns is stable. It is also well khowndthat such a circuit 2 EP 0 242109
Bl responds to applied stinuli, and reaches a steady state condition after
a shor twhbregiis ittei resstantentestwadih the lirpatchj amplifier | and ground,

U, is the voltage at the input of ampilifier i,

T.*,_is the a conductance between the non-inverting output of ampilifier j and the input of amplifier i,

T; is the a conductance between the inverting output of ampilifier j and the input of ampilifier i,

56 Vjis the positive output voltage of amplifier j, related to U; by the equation V, =gi(Uy), and
I is the current driven into the input port of ampilifier i by an external source.
When Tj; and T;, are disjoint, Tj - T;; may for convenience be expressed as Ty, and it is well known that
*a circuit satisfying equation (1) with symmetric Ty terms Is stable. it is also well known that such a circuit
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state, [err]/dt = 0 and [err]/dt = 0. Wth this known stability in mnd,

t he behavior of other functions may be studied which relate to the circuit
of FIG 1 and involve the input smgagh 164 ihe circuit, the output signals
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EP 0 242 109 .B1 The problem of different pole positions is also obviated
with the circuit of FIG 3. Therein, anplifier 10 is shown w th | nput
capacitor 11 and an input resi ghb@asb3o8pqnect ed between the input of
anplifier-10 and ground. Al so connected to the input of anplifier 10 are
conductance pairs [err], [err], and [err]. Each pair [err] derives its.
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sai dssi nput by a signoid function [err], means for applying input current
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operation for which it is intended to mnimze the energy function 55 4
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'_iERR] where [err] and [err] are output voltages of said amplifiersferri

and [err], respectively, [err] is a conductance that rel ates
input voltage of anplifier [err], gpqyssdgegggai n function [errﬁl'mlﬁ[mmm“ ﬂ(!”“l
input of amplifier [err] is the equivalent resistance at said +nput 0
anplifier [err], and [err] is the inverse of [err], and CHARACTER SED BY .
means for equaI|Z|ng t he response speeds of I d anpllflers said neans 10
conprising a conductance [ Ji' ?CQ dn!‘g 5&;] such that [err]
+ [err] is a constant and ['ler‘ i S éconduct ance [err],
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56 . zu minimieren, wobei V; und V| jewells Ausgangsspannungen der Verstirker A; und A; sind, Ty eine
Konduktanz ist, die die verstirkte Eingangsspannung des Verstirkers A, mit dem Eingang des
Verstérkers A;, der eine Verstdrkungsfunktion g(U;) hat, in Beziehung setzt, R; der Hquivalente Wider-
stand am Eingang des Verstérkers A, und g;' das Inverse von g ist und
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conpfenant une conductance Tj avec chaque conduct ance Tq , de fagon que

(Tjj + T ) soit une cqnstante et que (T2iVerTy ) smt dgale & |l a

conduct ance TV1, ek &~ irialnt \par+ [ulme) Q_;p ngctle entre la

sortie VI de I arrpllfl at:e_prlAl et 1' ent¥~ arrpll ic’at’eur A, et par

Tr une conductance qui est connect~e entr Ia sortle -V de | anpl i ficateur

A et lentrde de |"anplificateur A. 55 6

dans laquelle V; et V; sont des.tensions de sortie des amplificateurs respectifs A, et A;, Ty est une
conductance entre la tension d'entrée amplifiée et I'amplificateur A, ayant une fonction de gain g(U;), et
I'entrée de I'amplificateur A, et gi' est I'inverse de g;, et CARACTERISE PAR des moyens pour égaliser

§0 les vitesses de réponse des amplificateurs, ces moyens comprenant une conductance Ty avec chaque
conductance Tj , de fagon que (T} +T; ) soit une constante st que (T} -T; ) soit égale 2 la
conductance Ty, en désignant par 'P.‘J une conductance connectée entre la sortie V; de 'amplificateur A;
ot I'entnjée de I'amplificateur A;, et par T; une conductance qui est connectée entre la sortie -V, de
I'amplificateur A, et l'entrée de I"amplificateur A,.
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