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(57) ABSTRACT 
According to the invention, the central processing unit 
for numbers represented in a system of residual classes 
comprises registers of first and second operands which 
are connected to generators, a multiplier, a divider, a 
shift unit, a modular arithmetic unit, and an analysis 
system. The analysis system is connected to sign regis 
ters, a result sign register, an overflow attribute register, 
and a result register. The result register is connected to 
the multiplier, the divider, the shift unit and the modu 
lar arithmetic unit. The invention makes it possible to 
develop a fundamentally novel family of computers 
operating with numbers in the system of residual 
classes. 

25 Claims, 22 Drawing Figures 
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1. 

CENTRAL PROCESSING UNIT FOR NUMBERS 
REPRESENTED IN THE SYSTEM OF RESIDUAL 

CLASSES 

BACKGROUND OF THE INVENTION 

The present invention relates to devices for carrying 
out operations in a computer and, more particularly, to 
central processing unit intended to process operands 
represented in a system of residual classes (see the "Res 
idue Code System', U.S. Pat. No. 3,602,704). 

It is a generally recognized fact that the performance 
of a computer incorporating a processor which operates 
in the system or residual classes is markedly improved. 
However, in order to develop a universal computer 

based on a processor which operates in the system of 
residual classes, it is necessary to perform a complete set 
of operations without any constraint as regards the 
initial operands, 
A computer processor, which is intended for oper 

ands represented in the system of residual classes (cf. 
U.S.S.R. Inventor's Certificate No. 419,891 of Apr. 6, 
1972), is known which comprises first and second oper 
and registers with signs, their inputs being connected to 
first and second operand buses; a modular arithmetic 
unit whose inputs are connected to outputs of the first 
and second operand registers and to a control bus; an 
analysis system whose inputs are connected to outputs 
of the first and second operand registers, the control bus 
and an output of the modular arithmetic unit, one out 
put of the analysis system being connected to an input of 
the modular arithmetic unit; and a result register with a 
sign, its input being connected to the output of the mod 
ular arithmetic unit, its second input being connected to 
a second output of the analysis system, its output being 
connected via a result output circuit to a result bus, an 
input of the result output circuit being connected to a 
third output of the analysis system. 
The analysis system includes a checking circuit and a 

control circuit, first outputs of said circuits being con 
nected via an OR gate to the second output of the analy 
sis system, a second output of the checking circuit being 
connected to the third output of the analysis system. 
The processor review operates as follows. During the 

first stage of operation, the first and second operand 
registers memorize the operands with signs. 

Information on the signs of the operands is sent to the 
analysis system. 
By a control signal indicating the type of operation to 

be performed, which may be any rational operation of 
multiplication, addition and subtraction, the modular 
arithmetic unit determines the result, which is stored in 
the result register, and the analysis system determines 
the sign of the result, which is stored in the sign digit of 
the result register. By a signal from the third output of 
the analysis system, the result is transmitted via the 
result output bus to the result bus. 
A major disadvantage of the processor under review 

is the absence of units for multiplying and dividing 
arbitrarily chosen numbers. 

In addition, the analysis system includes an analysis 
circuit which processes information in a strictly sequen 
tial order (the operation of "nullivization" see U.S. Pat. 
No. 3,602,704), which considerably reduces the operat 
ing speed of the processor under review and other pro 
cessors of similar types, 

2 
FIELD OF THE INVENTION 

For better understanding of the terms used in the 
present disclosure, there follows a brief description of 

5 the system of residual classes, 
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In the system of residual classes, a decimal number A 
is represented by an aggregate of residues resulting 
from the decimal A being divided by each of the co 
prime numbers p, p... p. If a is the residue from the 
division of the decimal number A bypt, with i = 1, 2 
. . . n., A is represented in the system of residual classes 
like this; 

A = (a,as an.) (l) 

The coprime numbers P. p. . . . pare called bases of 
the system of residual classes. 
The number P, which is equal to the product of all 

the bases of the system of residual classes, is called the 
range of the number system. 

P = Rip, . . . p. (2) 

For example, consider a system of residual classes 
with three bases, i.e. n = 3. More specifically, p = 7, 
p = 9, and p = 11. In this case, P = 7.9.11 = 693. 
One of the criteria for selecting bases is the require 

ment that their product should be greater than the big 
gest number involved in addition, subtraction, division, 
multiplication or shifting operations, 

Consider the decimal number A = 128 in the system 
of residual classes. By sequentially dividing A = 128 by 
each base, we will obtain residues: a = 2; a = 2; as 

7. 
Thus, in the system of residual classes the decimal 

number A = 128 is expressed like this: 

A = 2,2,7) 

The limit value P of the number system range charac 
terizes the set of numbers which be unambiguously 
represented in the system of residual classes. 

In the foregoing example, the range of variation of 
the numbers unambiguously represented in the system 
of residual classes is within the interval (0, 692). The 
maximum number, which is unambiguously represented 
in the system of residual classes, is 692, because to each 
number from 0 to 692 there corresponds a unique set of 
residues. For example, the numbers 26 and 719 are rep 
resented in the same way: 

26 = (5,8,4) 

719 = (5,8,4) 

The operation of finding a residue from the division 
of A by a base p of the number system is expressed as 
follows: 

A = a mod p; (3) 

The system of residual classes reviewed here is the 
most suitable for performing reasonable (modular) op 
erations which are carried out during a single microcy 
cle of a computer. In order to carry out reasonable 
operations with the aid of a machine, use is normally 
made of tabular arithmetic. 
For example, we have two operands A and B repre 

sented in the system of residual classes like this: 
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A s (a1, a . . . ot), and B = (gf3, . . . ) 

where A = a mod p, and B = (mod p, with i = 1, 2 . 

The result S of any reasonable operation (addition, 
subtraction, multiplication) involving the operands A 
and B can be expressed as follows: 

S = A "B se (y, y. , , y) (4) 

where y = a, g, mod p, with i = 1, 2 . . . n, and " 
designates an operation of addition, subtraction or mul 
tiplication. 

Reasonable operations also include division of inte 
gers without a residue: 

(5), A. S = , = (y1, y, ...,y) 

where 

d 
y, = , mod p, 

with i = 1, 2 . . . n. 
For example, in the system of residual classes with 

the bases p = 7, p = 9, and p3 11, the following 
reasonable operations involving the operands A and B 
can be carried out: 

1. Add A = 264 = (5,3,0) and B = 377 (6, 8, 3). 
y = 5 + 6 = 4 mod 7 

y = 3 + 8 = 2 mod9 

y = 0 + 3 = 3 mod 11. 

Hence, S = (4,2,3) = 641. 
2. Find the difference between A = 591 (3, 6, 8) and 

B = 201 (5,3,3). 

y = 3 - 5 = -2 = 5 mod 7 

y = 6 - 3 = 3 mod9 

y = 8 – 3 = 5 mod 1. 

Hence, S = (5,3,5) = 390, 
3. Find the product of A = 23 = (2,5,1) and B = 25 

= (4,7,3) 
y = 2.4 = 2.4 = 1 mod 7 

y = 5.7 = 35 = 8 mod9 

y = 1.3 = 3 mod 11. 

Hence, S = (1,8,3) = 575. 
4. Find the quotient of the division of A = 520 

(2,7,3) by B = 40 = (5,4,7). 

y = i = -2 = 6 mod 7 
y = i = -2 = 4 mod 9 
y, = , = , = 2 mod 11. 

Hence, S = (6,4,2) = 13. 
The operation of finding the difference S between A 

and B can be expressed as follows: 
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4. 
S = AB =le (y1, y2 . . . Y.) (6), 

where y = a- - 3 mod p, with i = 1, 2 . . . n. 
In order to reduce the amount of the processor's 

equipment involved in addition and subtraction opera 
tions, the operation of subtraction can be replaced by 
the following: 

1. Replace the operand B by its complement B in the 
range P, i.e. 

B = P - B, (7) 

or in the system of residual classes 

a' = (A6,... 6...) (8) 

where f3, = p, - (3 mod p, with i = 1, 2 ... n. 
2. Find the result S'by adding the operand A and the 

operand B', i.e. 
= A+B = (y,y,... y,) (9) 

where y = a + (p; - g) = a - 3 mod p, with i = 
1, 2, . . . n. Hence, S = S". 
For example, in the system of residual classes with 

the bases p = 7, p = 9 and p = 11, the operands A and 
B may be involved in a subraction operation, 

Find the difference between A = 573 = (6,6,1) and B 
= 103 = = (5,4,4). 

1. Find the complement B' of the subtrahend B in the 
range P. What we get is: 

g", = 7 - 5 = 2 mod 7 

g = 9 - 4 = 5 nod 9 

g", = 11 - 4 = 7 mod 1. 

Hence, B" = (2,5,7). 
2. Find the difference S. We have 

y = 6 + 1 mod 7 

y = 6 + 5 = 2 mod9 

y = 1 + 7 = 8 mod 11. 

Hence, S = (1, 2, 8) = 470. 
It is clear from the above the reasonable (modular) 

operations are carried out simultaneously and in parallel 
for each base p. p. . . p. of the number system, without 
any link between opposite residues of the operands 
involved in a reasonable operation, as is the case with 
systems of radix notation. In addition, in order to per 
form reasonable operations with the aid of a machine, 
use is made of tubular arithmetic, which makes it possi 
ble to dispense with carry circuits in adders involved in 
carrying out the reasonable (modular) operations. This 
makes it possible to add, for example, two operands 
represented in the system of residual classes during a 
single microcycle of a computer. With the use of the 
systems of radix notation, the possibility of carrying out 
such an operation is purely theoretical. 

It should be borne in mind that the result of reason 
able (modular) operations of addition, subraction and 
multiplication will only be correct if the values of the 
operands involved in the operation and that of the result 
are found within the interval (O,P), i.e. are less than the 
limit value P of the number system. 
When adding a pair of positive operands A and B 

represented in the system of residual classes, there may 
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be a situation when the result is greater than the limiting 
value P of the number system range, i.e. A + B > P. 

Suppose we add the operands A = 264 = (5,3,0) and 
B = 562 = = (1,3,0) represented in the system of resid 
ual classes: with the bases p = 7, p = 9 and p = 11. 

y = 3 + 1 is 6 mod 7 

y = 3 + 3 = 6 mod 9 

y = 0 + 0 = 0 mod 11. 

Hence, S = (6,6,0) = 132. Yet in reality, A -- B = 264 
-- 561 = 825. 
This phenomenon is called an overflow. In the pres 

ent disclosure, a signal as to the presence or absence of 
an overflow is designated as () and referred to as the 
overflow attribute. It is assumed that 

In order to determine the value of the overflow attri 
bute () when algebraically adding operands A and B, 
each of the operands A and B must have a sign. An 
addition or subraction operation is carried out with due 
regard for the signs of the operands A and B. 

In the present disclosure, Z designates information on 
the sign of the operands A and B; the subscript of Z 
corresponds to the operand to which the sign is related, 
i.e. Z designates the sign of the operand A, Z desig 
nates the sign of the operand B, and Zsis the sign of the 
result S of algebraically adding the operands A and B. 

For greater convenience, it is assumed that Z, for 
example has the following values: 

Consider now multiplication of arbitrarily chosen 
numbers represented in the system of residual classes. 

Find the product of the operands A = 379 = (1,1,5) 
and B = 230 = (6,5,10). 

if there is an overflow; 

0 if there is no overflow. 

0 if the sign of A is positive; 

l if the sign of A is negative. 

y = 1.6 = 6 and 7 

y = 1.5 = 5 mod9 

y = 5.10 = 50 = 6 mod 11 

Hence, S = (6,5,6) = 545. Yet actually, S = AB = 
379.230 - 87170. 

Clearly, the result of the foregoing reasonable (modu 
lar) operation of multiplication is incorrect, because the 
value of the result S is greater than the range P = 693 
of the system of residual classes. 

It is necessary therefore, when multiplying arbitrarily 
selected operands represented in the system of residual 
classes, that the result of multiplication should be found 
without imposing any limitations upon the values of the 
operands and that of the result, except that they should 
be within the range P of the number system. 
There is introduced the concept of the result S' of 

abridged multiplication, which is done by the rule; 
S = A.BAP 

s 
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6 
Finding the value of the result S' of abridged multipli 

cation is the basic operation when multiplying operands 
in the system of residual classes, 

In the foregoing example, the result S' of abridged 
multiplication of the operands A = 379 and B = 230 is: 

87170 - S = -s. = 25. 

Obviously, if the results S of multiplying the operands 
A and B is less than the range P of the number system, 
the result S' of abvidged multiplication is zero, i.e. S = 
0. 

Farther, in machine representation, numbers are rep 
resented, as a rule, by proper fractions. For the system 
of residual classes, it is highly desirable that the function 
of the denominator should be performed by the limiting 
value P of the number system range. In this case we 
have the following operands: 

A = AAP B" = BP (11) 

The result of multiplication of the operands A" and B' 
is then expressed as follows: 

A. B. 
P 

A'. B = AAP. B/P - (12), - S. 
P 

where S = A-(B/P). 
Thus, multiplication of fractions in the system of 

residual classes also boils down to finding the result S' 
ofabridged multiplication of the fraction numerators of 
the operands A" and B'. 
When dividing arbitrarily selected operands repre 

sented in the system of residual classes, there arise diffi 
culties in determining the result of the division, as in the 
case of multiplication. 

Consider the result S of dividing the operand A = 
(5,7,10) = 439 by the operand B = (2,59) = 86. S is 
found by using the reasonable operation of dividing A 
by B. What we find is: 

y = - - - - - 6 mod 7 
y = - - - 2 = 5 mod 9 
y = -- - - Oil - = 6 mod 11. 

Hence, S = (6,5,6) = 545. 
Yet actually 

Thus, the result of the reasonable (modular) opera 
tion is incorrect, because the operand A is not exactly 
divided by the operand B. 
When dividing arbitrarily selected operands repre 

sented in the system of residual classes, it is therefore 
necessary to find the integer part of the result of the 
division, without imposing any limitations upon the 
value of the operand A which is the dividend. 

It is a generally recognized fact that in order to carry 
out operations of multiplication, division and finding an 
overflew attribute, it is not enough to known the resi 
dues of the operands involved in the operation. Such 
operations require information on the value of the num 
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ber in the radix notation, for example, the decimal sys 
tem, which is presented either in the form of a rank (cf. 
I. Ya. Akushsky, D. I. Yuditsky, "Machinnaya arif 
metika v ostatochnykh klassakh'/"Machine Arithme 
tic in Residual Classes'/, Sovietskoye Radio Publishers, 5 
Moscow, 1968) or by resorting to a number system with 
mixed bases (cf. N. S. Szabo, R. J. Tanaka, Residue 
Arithmetic and Its Applications to Computer Technol 
ogy, McGraw-Hill Book Company, New-York, 1967. 

Operations which require information on the value of 10 
a number in the radix notation are called non-modular. 
Apart from multiplying fractions and integers, dividing 
integers and determining an overflow attribute, non 
modular operations include division of fractions, divi 
sion by a base of the number system, etc. 15 

In the present disclosure, the position attribute R 
denotes information on the value of a number in the 
radix notation. 
The subscript of the position attribute R corresponds 

to the number, to which the position attribute is related. 20 
Thus, the position attribute of the operand A is desig 
nated as R, the position attribute of the operand B is 
designated as RB, etc. 

SUMMARY OF THE INVENTION 25 

It is an object of the present invention to provide a 
central processing unit, which would make it possible to 
carry out operations of multiplying, dividing and shift 
ing arbritrarily selected numbers represented in the 
system of residual classes. 30 
The invention essentially residues in providing a cen 

tral processing unit for numbers represented in the sys 
tem of residual classes comprising first and second oper 
and registers intended for storing the first and second 
operands, their inputs being connected to input buses of 35 
the first and second operands, respectively; a modular 
arithernetic unit intended for carrying out the opera 
tions of multiplication, subtraction and addition within 
the range of the number system, its first and second 
inputs being connected to outputs of the first and sec- 40 
ond operand registers, respectively, its third input being 
connected to a control bus; first and second sign regis 
ters intended for storing the signs of the first and second 
operands, their inputs being connected to first and sec 
ond input sign buses, respectively; an analysis system 45 
intended for determining the sign of the result of an 
operation and the overflow attribute, its first and second 
inputs being connected to the outputs of the first and 
second operand registers, respectively, its third and 
fourth inputs being connected to outputs of the first and 50 
second sign registers, respectively, its fifth input being 
connected to the control bus, its first output being con 
nected to the fourth input of the modular arithmetic 
unit; a result register intended for storing the result of an 
operation, its first input being combined with the sixth 55 
input of the analysis system and being connected to the 
output of the modular arithmetic unit, its output being 
connected to an output result bus; a result sign register 
intended for storing the sign of the result, its input being 
connected to a second output of the analysis system, its 60 
output being connected to an output result sign bus; a 
first generator and a second generator intended for 
calculating the position attributes of the first and second 
operands, respectively their inputs being connected to 
the outputs of the first and second operand registers, 65 
respectively, the outputs of the first and second genera 
tor's being connected to a seventh input and an eighth 
inut respectively, of the analysis system; a multiplier, a 

divider and a shifting device, which is intended for 
shifting one of the operands their first inputs being com 
bined and connected to the control bus, second inputs of 
said divider and said shifting device being combined 
and connected to an output of the second generator, 
third inputs of said divider and said shift device and a 
second input of said multiplier being combined and 
connected to the output of the second operand register, 
a fourth input of the divider and a third input of said 
multiplier being combined and connected to the output 
of the first operand register, a fifth input of the divider 
is connected to an output of the first generator, outputs 
of the divider, the multiplier and a first output of the 
shifting device being respectively connected to the 
second, third and fourth inputs of the result register, a 
second output of the shift unit being connected to a 
ninth input of the analysis system and an overflow attri 
bute register intended for storing the overflow attribute 
when adding and subtracting the first and second oper 
ands, its input being connected to a third output of the 
analysis system, its output being connected to an output 
overflow attribute bus. 

It is desirable that in the proposed processor, the 
analysis system should comprise an operation decoder 
intended for converting a control signal into a binary 
code corresponding to an operation being performed, 
its input being connected to the fifth input of the analy 
sis system; eleven AND-gates, first inputs of the first, 
second, third, fourth, fifth, sixth, seventh and eighth 
AND-gates being combined and connected to a first 
output of the operation decoder, second inputs of the 
samd AND-gates and a second input of the eleventh 
AND-gate being respectively connected to the fifth, 
third, fourth, first, seventh, second, eighth, sixth and 
ninth inputs of the analysis system, a first input of the 
ninth AND-gate being connected to a second output of 
the operation decoder, second and third inputs of the 
ninth AND-gate being connected to the third and 
fourth inputs, respectively, of the analysis system, a first 
input of the tenth AND-gate being connected to the 
fourth input of the analysis system, a second input of the 
tenth AND-gate being combined with a first input of 
the eleventh AND-gate and being connected to a third 
output of the operation decoder; an analysis unit in 
tended to determine the sign of the result and the over 
flow attribute in adding and subracting the first and 
second operands; first and second OR-gates; a modulo 2 
adder intended to form the sign of the result of multipli 
cation and division, its first and second inputs being 
connected to first and second outputs of the ninth 
AND-gate; first and second inputs of the first OR-gate 
being respectively connected to outputs of the modulo 
2 adder and the tenth AND-gate, its output being con 
nected to the second output of the analysis system, a 
first input of the second OR-gate being connected to an 
output of the eleventh AND-gate, its output being con 
nected to the third output of the analysis system, a third 
input of the first OR-gate a second input of the second 
OR-gate being respectively connected to third and 
fourth outputs of the analysis unit whose first, second 
and fifth outputs are combined with the first output of 
the analysis system, its inputs being respectively con 
nected to the outputs of the first, second, third, fourth, 
fifth, sixth, seventh and eighth AND-gates. 
The shifting device of the processor can incorporate 

a decoder intended for converting a control signal into 
a code corresponding to the shifting operation being 
performed, its input being connected to the first input of 
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the shifting device; first and second AND-gate units, 
their first inputs being combined and connected to the 
output of the decoder, the second inputs being com 
bined and connected to the third input of the shifting 
device, the third inputs being combined and connected 
to the second input of the shifting device; a first shift 
unit intended for shifting the second operand one binary 
bit to the right, whose inputs are connected to the out 
puts of the first AND-gate unit; a second shift unit in 
tended for shifting the second operand one binary bit to 
the left, whose inputs are connected to the outputs of 
the second AND-gate unit, the second output being 
connected to the second output of the shifting device; 
and an OR-gate unit, its inputs being connected, respec 
tively, to the output of the first shift unit and to the first 
output of the second shift unit, and the output being 
connected to the first output of the shifting device. 
The first shift unit can incorporate a parity generator 

intended for forming the parity value of a number, its 
inputs being connected to the inputs of the first shift 
unit; and a division unit intended for dividing a number 
by two, its first input being connected to the first input 
of the first shift unit, its second input being connected to 
the output of the parity generator, and the output being 
connected to the output of the first shift unit. 
The second shift unit can incorporate a position attri 

bute generator intended for calculating the position 
attribute of the shifted number, its input being con 
nected to the first input of the second shift unit, a shift 
circuit intended for multiplying the shifted number by 
two; its first and second inputs being connected to the 
first and second inputs of the second shift unit, respec 
tively and its first output being connected to the first 
output of the second shift unit, and a comparison cir 
cuit, its first input being connected to the second output 
of the shift circuit, the second input being connected to 
output of the position attribute generator, and the out 
put being connected to the second output of the second 
shift unit. 
The foregoing object is attained by providing a divi 

sion device for dividing numbers represented in the 
system of residual classes, which comprises, in accor 
dance with the invention, a divisor analysis unit in 
tended for the selection of an elementary divisor, its 
first input being connected to a multichannel divisor bus 
(the third input of the division unit); a division unit 
intended for dividing a dividend and a divisor by an 
elementary divisor with the aid of position attributes, its 
first multichannel input being connected to a multichan 
nel dividend bus (the fourth input of the division unit), 
its first input being connected to a dividend position 
attribute bus (the fifth input of the division unit), its 
multichannel input being connected to the multichannel 
divisor bus (the third input of the division unit), its 
second and third inputs being connected to respective 
outputs of the divisor analysis unit, its fourth input 
being connected to a divisor position attribute bus (the 
second input of the division unit), a an eighth of the 
division unit being combined with a second input of the 
divisor analysis unit and being connected to a control 
bus (the first input of the division unit) intended to 
initiate a start division signal; an end of iteration unit 
intended to analyze the value of a partial quotient, 
whose multichannel input is connected to a first multi 
channel output of the division unit and a multichannel 
input of the divisor analysis unit, its output being con 
nected to a fifth input of the division unit and a third 
input of the divisor analysis unit; and end of division 
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unit intended to determine the end of the division pro 
cess, an input being connected to an output of the end of 
iteration unit, a multichannel input being connected to a 
second multichannel output of the division unit, its 
output being connected to a sixth input of the division 
unit and a fourth input of the divisor analysis unit; an 
adder intended to accumulate partial quotients and give 
the result at the end of the division process, a first input 
being connected to an output of the end of division unit, 
a first multichannel input being connected to the second 
multichannel output of the division unit, its multichan 
nel output being connected to a multichannel output 
bus; a multiplier intended to produce of the partial quo 
tient by the divisor while the division process is not yet 
completed, a first input being connected to an output of 
the end of division unit, a first multichannel input being 
connected to the second multichannel output of the 
division unit, a second multichannel input being con 
nected to the multichannel divisor bus; a product analy 
sis unit, a first input being connected to the output of the 
end of division unit, a first multichannel input being 
connected to the second multichannel output of the 
division unit, a second input being connected to the first 
output of the division unit, a second multichannel input 
and a third input being connected to a multichannel 
output and an output of the multiplier, respectively, a 
third multichannel input being connected to the multi 
channel divisor bus, a fourth input being connected to 
the divisor position attribute bus, a fourth multichannel 
input and a fifth input being connected to a third multi 
channel output and a second output of the division unit, 
respectively; a unit for selecting the operating condi 
tions of the adder, whose output is connected to a sec 
ond input of the adder, a first input being combined 
with a second input of the multiplier and connected to 
a first output of the product analysis unit, a second input 
being connected to a second output of the product anal 
ysis unit and a third input of the adder; a subtracting 
unit intended to produce a new dividend, first and sec 
ond inputs being connected to the second and first out 
puts of the product analysis unit, respectively, a first 
multichannel input and a third input being connected to 
the multichannel output and the output of the multi 
plier, respectively, a second multichannel input and a 
fourth input being connected to the third multichannel 
output and the second output, respectively, of the divi 
sion unit, a first multichannel output and a first output 
being connected to a third multichannel input and a 
seventh input of the division unit, a second output being 
connected to a third input of the multiplier. 

It is expedient that the division unit should comprise 
a first logical unit and a second logical unit respectively 
intended to distribute the divisor and dividend over the 
subunits of the division unit; a first halver whose multi 
channel input and its input are connected to a first mul 
tichannel output and a first output of the first logical 
unit, respectively; a first unit for division by a predeter 
mined base of the system of residual classes, its multi 
channel input and its input being connected to a second 
multichannel output and a second output of the first 
logical unit; a first OR-gate unit whose multichannel 
input is connected to a first multichannel output of the 
halver, its first input being connected to an output of the 
halver, its second multichannel input and its second 
input being connected to a multichannel output and an 
output, respectively, of the unit for division by a prede 
termined base, its multichannel output and its output 
being connected to a first multichannel input and a first 
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input, respectively, of the first logical unit; a second 
halver whose multichannel input and its input are con 
nected to a first multichannel output and a first output, 
respectively, of the second logical unit; a second unit 
for division by a predetermined number system base 
whose multichannel input and its input are connected to 
a second multichannel output and a second output, 
respectively, of the second logical unit; a memory regis 
ter intended to store the dividend, its multichannel input 
and its input being connected to a third multichannel 
output and a third output, respectively, of the second 
logical unit; a second OR-gate unit whose first multi 
channel input and first input are connected to a multi 
channel output and an output of the second halver, its 
second multichannel input and second input being con 
nected to a multichannel output and an output of the 
second unit for division by a predetermined number 
system base, its multichannel output and its output being 
connected to a first multichannel input and a first input 
of the second logical unit, respectively, the second mul 
tichannel input, the second input and the third input of 
the first logical unit being respectively connected to the 
second multichannel input, the fourth input and the 
second input of the division unit, a fourth input and a 
fifth input of the first logical unit being respectively 
combined with third and second inputs of the second 
logical unit and connected to the third and fifth inputs 
of the division unit, a second multichannel input, a 
fourth input, a fifth input, a third multichannel input, a 
sixth input and a seventh input of the second logical unit 
being respectively connected to the first multichannel 
input, the first input, the eighth input, the third multi 
channel input, the seventh input and the sixth input of 
the division unit, the multichannel output of the first 
OR-gate unit, the multichannel output and the output of 
the second OR-gate unit, the multichannel output and 
the output of the memory register being respectively 
connected to the first multichannel output, the second 
multichannel output, first output, the third multichannel 
output and the second output of the division unit, 

It is also expedient that the unit for division by a 
predetermined number system base should include ser 
ies-connected first and second groups of decoders, first 
inputs of the second group of decoders being connected 
to first inputs of the first group decoders and respective 
channels of the multichannel input of the unit for divi 
sion by a predetermined number system base, second 
inputs of the first group of decoders and of the second 
group of decoders being combined and connected to a 
respective channel of the multichannel input of the unit 
for division by a predetermined number system base; a 
predetermined modulo adder its first inputs being con 
nected to first outputs of the first group of decoders, its 
second inputs being connected to the outputs of the 
second group of decoders, its third input being con 
nected to the input of the unit for division by a predeter 
mined number system base; a first decoder whose input 
is connected to an output of the predetermined modulo 
adder; an adder, its first group of inputs being con 
nected to the first outputs of the first group of decoders, 
its second group of inputs being connected to the out 
puts of the second group of decoders, its third input 
being connected to a first output of the first decoder, the 
second output of said first decoder being connected to a 
respective channel of the multichannel output of the 
unit for division by a predetermined number system 
base, its fourth input being connected to the input of the 
unit for division by and a predetermined number system 
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12 
base; and a second decoder whose input is connected to 
the output of the adder and whose output is connected 
to output of the unit for division by a predetermined 
base. 

It is preferable that the halver should include a first 
group of decoders; a modulo 2 adder, its multichannel 
input being connected to outputs of the first group of 
decoders; a position attribute decoder whose output is 
connected to an input of the modulo 2 adder; a second 
group of decoders, first inputs of the decoders being 
connected to the output of the modulo 2 adder, second 
of the decoder inputs being combined with inputs of the 
decoders of the first group of decoders and being con 
nected to the multichannel input of the halver, outputs 
of the second group of decoders being connected to the 
multichannel output of the halver; an adder whose mul 
tichannel input is connected to the second outputs of the 
decoders of the second group of decoders, whose input 
is combined with the input of the position attribute 
decoder and connected to the input of the halver; a 
division result position attribute decoder whose input is 
connected to the output of the adder, and whose output 
is connected to the output of the halver. 
The multiplier of the divider may include a decoder 

intended for forming the product of the divisor and 
partial quotient, its first and second multichannel inputs 
being respectively connected to the first and second 
multichannel inputs of the multiplier, a first AND-gate 
unit, its input being connected to the first input of the 
multiplier, its multichannel input being connected to a 
multichannel output of the decoder; a second AND 
gate unit, its first input and second input being respec 
tively connected to the second and third inputs of the 
multiplier, a first OR-gate unit whose first and second 
multichannel inputs are respectively connected to mul 
tichannel outputs of the first and second AND-gate 
units; a second OR-gate unit whose first and second 
multichannel inputs are respectively connected to the 
multichannel output of the second AND gate and to the 
multichannel output of the decoder and whose multi 
channel output is connected to the multichannel output 
of the multiplier and generator intended to calculate the 
position attribute of the number represented in the sys 
tem of residual classes, its multichannel input being 
connected to a multichannel output of the first OR-gate 
unit, its output being connected to the output of the 
multiplier, 
The device intended, according to the invention, for 

multiplying numbers represented in the system of resid 
ual classes comprises a first correction generator in 
tended for calculating the multiplicand correction, its 
first input being connected to a multiplicand bus (the 
third input of the multiplier), its second input being 
connected to a control bus (the first input of the multi 
plier); a first subtraction unit intended for calculating 
the difference between the multiplicand and the multi 
plicand correction, its first input being connected to the 
output of the first correction generator, its second input 
being connected to the multiplicand bus and its third 
input being connected to the control bus; a first division 
unit intended for calculating the first quotient resulting 
from the division of the multiplicand difference and the 
multiplicand correction by one part of the number sys 
tem range limit value, its input being connected to the 
output of the first subtraction unit; a second correction 
generator intended for calculating the multiplier correc 
tion, its first input being connected to a multiplier bus 
and its second input being connected to the control bus 
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(the second input of the multiplier); a second subtrac 
tion unit intended for calculating the difference be 
tween the multiplier and the multiplier correction, its 
first input being connected to the output of the second 
correction generator, its second input being connected 
to the multiplier bus and its third input being connected 
to the control bus; a second division unit intended for 
calculating the second quotient resulting from the divi 
sion of the multiplier and multiplier correction by the 
other part of the number system range limit value, its 
input being connected to the output of the second sub 
raction unit; a multiplication unit intended for calculat 
ing the product of the first and second quotients, the 
product of the multiplicand correction multiplied by the 
second quotient and the product of the multiplier cor 
rection multiplied by the first quotient, its first input 
being connected to an output of the first division unit, 
its second input being connected to an output of the 
second division unit, its third and fourth inputs being 
connected, respectively, to the multiplicand bus and 
multiplier bus, its fifth and sixth inputs being connected, 
respectively, to the outputs of the first and second cor 
rection generators, its seventh input being connected to 
the control bus, its first output being connected to a 
third input of the first correction generator and a fourth 
input of the first substraction unit and its second output 
being connected to a third input of the second correc 
tion generator and a fourth input of the second subtrac 
tion unit; and a modulo adders unit itended for calculat 
ing the product of the multiplicand and multiplier, its 
first, second and third inputs being connected, respec 
tively, to third, fourth and fifth outputs of the multipli 
cation unit, and its output being connected to a product 
bus (the output of the multiplier). 

It is preferable that the first and second correction 
generators of the multiplying device be made similarly 
and each should comprise a logical unit intended for 
selecting the required information depending on the 
control signal, its inputs being connected respectively, 
to the inputs of the respective correction generator; a 
position attribute generator intended for calculating the 
position attribute of the selected information, its input 
being connected to the output of the logical unit; and a 
generator of residues, its first input being connected to 
the output of the position attribute generator, its second 
input being connected to the output of the logical unit 
and its output being connected to the output of the 
respective correction generator. 

It is also preferable that the generator of residues of 
the multiplying device comprise a required number of 
residue calculating units, each being intended for calcu 
lating a single residue and including a decoder having 
its input connected to the first input of the generator of 
residues, a group of decoders, each of the decoders 
having its input connected to the second input of the 
generator of residues, and a specified modulus adder 
having its inputs connected to the outputs of the de 
coder and the group of decoders, respectively and its 
output connected to the output of the generator of resi 
dues. 
The first and second division units of the multiplying 

device should preferably be identical and each should 
comprise a decoders unit having its input connected to 
the input of the respective division unit and its output 
connected to the output of the respective division unit, 
a position attribute generator, and a generator of resi 
dues having its first input, which is combined with the 
input of the position attribute generator, connected to 
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the output of the decoders unit, its second input con 
nected to the output of the position attribute generator 
and its output connected to the output of the respective 
division unit. 
The data analysis unit of the analysis system, which 

ensures the formation of an overflow attribute when 
algebraically adding two operands in the system of 
residual classes, comprises, in accordance with the in 
vention, a first parity generator intended to calculate 
the parity of the first operand, a second parity generator 
intended to calculate the parity of the second operand, 
a third parity generator intended to calculate the parity 
of the algebraic sum of the first and second operands, 
first multichannel inputs of the first and second parity 
generators being respectively connected to input buses 
of the first and second operands (the fourth and sixth 
inputs of the analysis unit), the inputs of the first and 
second parity generators being respectively connected 
to position attribute buses of the first and second oper 
ands (the fifth and seventh inputs of the analysis unit), a 
position attribute generator intended to calculate the 
algebraic sum of the first and second operands, its multi 
channel input being connected to a third input bus 
(eighth input of the analysis with) and a first multichan 
nel input of the third parity generator, the input of the 
third generator being connected to an output of the 
position attribute former, a logical unit intended to form 
the overflow attribute and the sign of the algebraic sum 
of the first and second operands, its first, second and 
third inputs being respectively connected to the outputs 
of the first, second and third parity generators, its fourth 
and fifth inputs being respectively connected to sign 
buses of the first and second operands (second and third 
inputs of said analysis unit), its sixth input being con 
nected to a control bus (the first input of the analysis 
unit), its first and second outputs being respectively 
connected to a sign bus of the algebraic sum of the first 
and second operands and an overflow attribute bus. 

It is preferable that in the proposed data analysis unit, 
the logical unit should include a first modulo 2 adder, its 
first and second inputs being respectively connected to 
the fourth and fifth inputs of the logical unit; an opera 
tion code decoder whose input is connected to the sixth 
input of the logical unit and whose output is connected 
to a third input of the first modulo 2 adder; a first AND 
gate, a first input being connected to an inverting output 
of the first modulo 2 adder, a second input being con 
nected to the fourth input of the logical unit; an OR 
gate, its first input being connected to an output of the 
first AND gate, an output of the OR-gate being con 
nected to the first output of the logical unit, a constant 
register; second, third and fourth AND-gates; a second 
modulo 2 adder, its first input being connected to an 
output of the second AND-gate, its second, third and 
fourth inputs being respectively connected to the first, 
second and third inputs of the logical unit, its output 
being connected to first inputs of the third and fourth 
AND-gates, a second input of the third AND-gate 
being connected to the first input of the second AND 
gate and an output of the constant register, an inverting 
output of the third and gate being connected to a second 
input of the OR-gate, a second input of the second 
AND-gate being connected to a direct output of the 
first modulo 2 adder, the inverting output of said first 
modulo 2 adder being connected to a second input of 
the fourth AND-gate, the output of the fourth AND 
gate being connected to the second output of the logical 
unit. 
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It is preferable that in the proposed data analyzer, the 
logical unit should include a fifth AND-gate, a first 
input being connected to the fourth input of the logical 
unit, a second input being connected to the direct out 
put of the first modulo 2 adder, direct and inverting 
outputs of said fifth AND-gate being connected to first 
and second auxiliary outputs, respectively, of the logi 
cal unit. Said logical unit should also include a sixth 
AND-gate whose first input is connected to the direct 
output of the first modulo 2 adder, whose second input 
is connected to an inverting output of the third AND 
gate, and whose output is connected to a third auxiliary 
output of the logical unit. 

It is advisable that the position attribute generator 
should include a group of decoders, the input of each 
decoder being connected to the multichannel input of 
the position attribute decoder, and a modular adder 
whose multichannel input is connected to the output of 
each of the decoders in the group of decoders, its output 
being connected to the output of the position attribute 
generator. 

It is preferable that the first, second and third parity 
generators should be identical, and that each should 
include a memory register; a group of AND-gates, a 
first input of each AND gate being connected to a mul 
tichannel output of the memory register, a second input 
of each AND-gate being connected to the first multi 
channel input of the parity generator; a modulo 2 adder 
whose multichannel input is connected to an output of 
each of the AND-gates of the group of AND-gates, 
whose second input is connected to the input of the 
parity generator, and whose output is connected to the 
output of the parity generator. 
The present invention makes it possible to evolve a 

fundamentally new family of computers operating in 
the system of residual classes. 
The proposed processor is composed of separate 

units, each performing an individual operation and 
working independently of the other units. This makes it 
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possible to select the processor's structure on the basis 40 
of the specific requirements of the user. 

In addition, the processor operates in the system of 
residual classes, which makes it possible to construct a 
channel-type processor (a processor having an individ 
ual channel for each base of the number system), and 
thus increase raise the operating speed and reliability of 
the computer as a whole. 
Other objects and advantages of the present invention 

will become more apparent from the following detailed 
description of a preferred embodiment thereof, taken in 
conjunction with the accompanying drawings, wherein: 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a processor in accor 
dance with the invention; 
FIG. 2 is a block diagram of the analysis system of the 

processor in accordance with the invention; 
FIG. 3 is a block diagram of a divider in accordance 

with the invention; 
FIG. 4 is a block diagram of a division unit of the 

divider in accordance with the invention; 
FIG. 5 is a block diagram of a unit for division by a 

first number system base of the division unit in accor 
dance with the invention; 

FIG. 6 is a block diagram of a halver in accordance 
with the invention; 

FIG. 7 is a block diagram of a multiplier for use in the 
divider in accordance with the invention; 
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FIGS. 8 and 8' are a detailed block diagram of the 

divider in accordance with the invention; 
FIG. 9 is a block diagram of an additional number 

generator in accordance with the invention; 
FIG, 10 is a block diagram of a multiplier according 

to the invention; 
FIG. 11 is a block diagram of the first correction 

generator, according to the invention; 
FIG. 12 is a block diagram of the generator of resi 

dues according to the invention; 
FIG. 13 is a block diagram of the division unit of the 

multiplier, according to the invention; 
FIG. 14 is a detailed block diagram of the multiplier, 

according to the invention. 
FIG. 15 is a block diagram of the shifting device, 

according to the invention; 
FIG. 16 is a block diagram of the first shift unit of the 

shifting device, according to the invention. 
FIG. 17 is a block diagram of the second shift unit of 

the shifting device, according to the invention. 
FIG. 18 is a block diagram of the shift circuit of the 

second shift unit, according to the invention. 
FIG. 19 is a block diagram of the analysis unit of the 

analysis system in accordance with the invention; 
FIG. 20 is a block diagram of the logical unit of the 

analysis unit in accordance with the invention; 
FIG. 21 is a block diagram of the position attribute 

generator of the analysis unit in accordance with the 
invention; and 

FIG. 22 is a block diagram of the parity generator of 
the analysis unit 72 in accordance with the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The processor of a computer for numbers represented 
in the system of residual classes comprises registers 1 
and 2 (FIG. 1) of first and second operands. 
An input 3 of the register 1 and an input 4 of the 

register 2 are connected to input buses 5 and 6 of the 
first and second operands, respectively. 
The processor further comprises a modular arithme 

tic unit 7 whose first input 8 and second input 9 are 
respectively connected to outputs of the first operand 
register 1 and second operand register 2. A third output 
10 of the modular arithmetic unit 7 is connected to a 
control bus 11. 
The processor also comprises first and second sign 

registers 12 and 13. An input 14 of the register 12 and an 
input 15 of the register 13 are connected to first and 
second sign buses 16 and 17, respectively. 
The processor still further comprises an analysis sys 

tem 18 whose first input 19 and second input 20 are 
connected to outputs of the first operand register 1 and 
second operand register 2, respectively. A third input 
21 and a fourth input 22 of the analysis system 18 are 
connected to outputs of the first sign register 12 and 
second sign register 13, respectively. A fifth input 23 is 
connected to the control bus 11. A first output is con 
nected to a fourth input 24 of the modular arithmetic 
unit 7. 
The processor includes a result register 25 whose first 

input 26 is combined with a sixth input 27 of the analysis 
system 18 and connected to an output of the modular 
arithmetic unit 7; an output of the result register 25 is 
connected to an output result bus 28. 
The processor also includes a result sign register 29 

whose input 30 is connected to a second output of the 
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analysis system 18; an output of the result sign register 
29 is connected to an output result sign bus 31. 
The processor also includes a first generator 32 and a 

second generator 33. 
An input 34 of the generator 32 and an input 35 of the 

generator 33 are connected to the outputs of the first 
and second operands, respectively; outputs of the gen 
erators 32 and 33 are connected to a seventh input 36 
and an eighth input 37 of the analysis system 18, respec 
tively. 
The processor includes a multiplier 39, a divider 38, 

and a shifting device 40, their first inputs 42, 41 and 43 
being combined and connected to the control bus 11, 
second inputs 44 and 45 of the divider 38 and the shift 
ing device 40 being combined and connected to an 
output of the second generator 33, third inputs 46 and 
47 of the divider device 38 and the shifting device 40 
and a second input 48 of the multiplier 39 being com 
bined and connected to the output of the second oper 
and register 2, a fourth input 49 of the divider 38 and a 
third input 50 of the multiplier 39 being combined and 
connected to the output of the first operand register 1, 
and a fifth input 51 of the divider 38 being connected to 
the output of the first generator 32. 
An output of the divider 38 and the multiplier 39 and 

a first output of the shifting device 40 are connected to 
a second input 52, a third input 53 and a fourth input 54, 
respectively, of the result register 25. 
A second output of the shifting device 40 is con 

nected to a ninth input 55 of the analysis system 18. 
The processor further includes an overflow attribute 

register 56 whose input 57 is connected to a third output 
of the analysis system 18 and whose output is connected 
to an output overflow attribute bus 58. 
According to the invention, the analysis system 18 

comprises an operation decoder 59 (FIG. 2) whose 
input 60 is connected to the fifth input 23 of the analysis 
system 18. The analysis system also includes eleven 
AND-gates 61, 62, 63, 64, 65, 66, 67, 68, 69, 70 and 71. 

Fifth inputs of the first AND-gate 61, the second 
AND-gate 62, the third AND-gate 63, the fourth AND 
gate 64, the fifth AND-gate 65, the sixth AND-gate 66, 
the seventh AND-gate 67 and the eighth AND-gate 68 
are combined and connected to a first output of the 
operation decoder 59; second inputs of the first through 
eighth AND-gates 61 68 and a second input of the elev 
enth AND-gate 71 are respectively connected to the 
fifth input 23, the third input 21, the fourth input 22, the 
first input 19, the seventh input 36, the second input 20, 
the eighth input 37, the sixth input 27 and the ninth 
input 55 of the analysis system 18. 
A first input of the ninth AND-gate 69 is connected 

to a second output of the operation decoder 59; second 
and third inputs of said ninth AND-gate 69 are con 
nected to the third input 21 and fourth input 22, respec 
tively, of the analysis system 18. 
A first input of the tenth AND-gate 70 is connected 

to the fourth input 22 of the analysis system 18; a second 
input of said tenth AND-gate 70 is combined with a first 
input of the eleventh AND-gate 71 and connected to a 
third output of the operation decoder 59. 
The analysis system 18 further comprises an analysis 

unit 72, a first OR-gate 73, a second OR-gate 74, and a 
modulo 2 adder 75. 

First and second inputs of the modulo 2 adder 75 are 
connected to first and second outputs, respectively, of 
the ninth AND-gate 69. 
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First and second inputs of the first OR-gate 73 are 

connected to outputs of the modulo 2 adder 75 and the 
tenth AND-gate 70, respectively; an output of said 
OR-gate 73 is connected to the second output of the 
analysis system 18. 
A first input of the second OR-gate 74 is connected to 

an output of the eleventh AND-gate 71; an output of 
said second OR-gate 74 is connected to the third output 
of the analysis system 18. 
A first input 76, a second input 77, a third input 78, a 

fourth input 79, the fifth input 80, the sixth input 81, the 
seventh input 82 and an eighth input 83 of the analysis 
unit 72 are respectively connected to outputs of the first 
AND-gate 61, the second AND-gate 62, the third 
AND-gate 63, the fourth AND-gate 64, the fifth AND 
gate 65, the sixth AND-gate 66, the seventh AND-gate 
67 and the eighth AND-gate 68. First, second and fifth 
outputs of the analysis unit 72 are combined and con 
nected to the first output of the analysis system 18; a 
third output of the analysis unit 72 is connected to a 
third input of the first OR-gate 73; a fourth output is 
connected to a second input of the second OR-gate 74. 
The divider 38 for dividing numbers represented in 

the system of residual classes comprises a divisor analy 
sis unit 84 (FIG. 3), a first input 85 being connected to 
a multichannel divisor bus 46 (the first input of the 
divider) a division unit 86, a first multichannel input 87 
being connected to a multichannel dividend bus (the 
fourth input of the divider) 49, a first input 88 being 
connected to a dividend position attribute bus 51 (the 
fifth input of the divider), a second multichannel input 
89 being connected to the multichannel divisor bus 46, 
a second input 90 being connected to a first output of 
the divisor analysis unit 84, a third input 91 being con 
nected to a second output of the divider analysis unit 84, 
and a fourth input 92 being connected to a divisor posi 
tion attribute bus 44 (the second input of the divider). 
The divider 38 further comprises an end of iteration 

unit 93 whose multichannel input 94 is connected to a 
first multichannel output of the division unit 86 and a 
multichannel input 95 of the divisor analysis unit 84. An 
output of the end of the iteration unit 93 is connected to 
a fifth input 96 of the division unit 86 and a third input 
97 of the divisor analysis unit 84. 
The divider 38 still further comprises an end of divi 

sion unit 98, having an input 99 connected to the output 
of the end of iteration unit 93, a multichannel input 100 
connected to a second multichannel output of the divi 
sion unit 86, and an output connected to a sixth input 
101 of the division unit 86 and a fourth input 102 of the 
divisor analysis unit 84. 
The divider 38 includes an adder 103 having a first 

input 104 connected to the output of the end of division 
unit 98, a multichannel input 105 connected to the sec 
ond multichannel output of the division unit 86, and a 
multichannel output connected to a multichannel out 
put bus (the output of the divider). 
The divider 38 further includes a multiplier 106, hav 

ing a first input 107 connected to the output of the end 
of division unit 98, a first multichannel input 108 con 
nected to the second multichannel output of the division 
unit 86, and a second multichannel input 109 is con 
nected to the multichannel divisor bus 46. 
The divider 38 then includes a product analysis unit 

110 having a first input 111 connected to the output of 
the end of division unit 98, a first multichannel input 112 
connected to the second multichannel output of the 
division unit 86, a second input 113 connected to a first 
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output of the division unit 86, a second multichannel 
input 114 and a third input 115 connected to a multi 
channel output and an output of the multiplier 106, 
respectively, a third multichannel input 116 connected 
to the multichannel divisor bus 46, a fourth input 117 
connected to the dividend position attribute bus 44, and 
a fourth multichannel input 18 and a fifth input 119 
connected to a third multichannel output and a second 
output, respectively, of the division unit 86. 
The divider 38 includes a unit 120 for selecting the 

operating conditions of the adder having an output 
connected to a second input 121 of the adder 103, a first 
input 122 combined with a second input 123 of the 
multiplier 106 and connected to a first output of the 
product analysis unit 110, and a second input 124 com 
bined with a third input 125 of the adder 103 and con 
nected to a second output of the product analysis unit 
110, 
The divider 38 includes a subtracting unit 126 whose 

first input 127 and second input 128 are connected to the 
second and first outputs, respectively, of the product 
analysis unit 110, whose first multichannel input 129 and 
third input 130 are connected to the multichannel out 
put and the output of the multiplier 106, whose second 
multichannel input 131 and fourth input 132 are con 
nected to the third multichannel output and the second 
output, respectively, of the division unit 86, whose mul 
tichannel output and first output are connected to a 
third multichannel input 133 and a seventh input 134, 
respectively, of the division unit 86, and whose second 
output is connected to a third input 135 of the multiplier 
106. 
An eighth input 136 of the division unit 86 is com 

bined with a second input 137 of the divisor analysis 
unit 84 and connected to a control bus 41 (the first input 
of the divider). 
The division unit 86 of the divider 38 (see FIG. 4) 

comprises a first logical unit 138, a second logical unit 
139, and a first halver 140, its multichannel input 141 
and input 142 being connected to a first multichannel 
output and a first output, respectively, of the first logi 
cal unit 138. 
The division unit 86 further includes a first unit 143 

for division by a predetermined notation system base, 
having a multichannel input 144 and an input 145 con 
nected to a second multichannel output and a second 
output, respectively, of the first logical unit 138. 
The division unit 86 further includes a first OR-gate 

unit 146 whose first multichannel input 147 and first 
input 148 are connected to a multichannel output and an 
output of the halver 140, whose second multichannel 
input 149 and second input 150 are connected to a multi 
channel output and an output, respectively, of the unit 
143 for division by a predetermined number system 
base. A multichannel output and an output of the OR 
gate unit 146 are connected to a first multichannel input 
151 and a first input 152 of the first logical unit 138, 
respectively. 
The division unit 86 includes a second halver 153 

whose multichannel input 154 and input 155 are con 
nected to a first multichannel output and a first output 
of the second logical unit 139. 
The division unit 86 includes a second unit 156 for 

division by a predetermined number system base whose 
multichannel input 157 and input 158 are connected to a 
second multichannel output and a second output, re 
spectively, of the second logical unit 139. 
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The division unit 86 also comprises a memory register 

159 whose multichannel input 160 and input 161 are 
connected to a third multichannel output and a third 
output of the second logical unit 139. 
The division unit 86 includes a second OR-gate unit 

162 whose first multichannel input 163 and first input 
164 are connected to a multichannel output and an out 
put of the second halver 153, and whose second multi 
channel input 165 and second input 166 are connected 
to a multichannel output and an output of the second 
unit 156 for division by a predetermined number system 
base. A multichannel output and an output of the sec 
ond OR-gate unit 162 are connected to a first multichan 
nel input 167 and a first input 168 of the second logical 
unit 139. 
A second multichannel input 169, a second input 170 

and a third input 171 of the first logical unit 138 are 
respectively connected to the second multichannel 
input 89, the fourth input 92 and the second input 90 of 
the division unit 86. 
A fourth input 172 and a fifth input 173 of the first 

logical unit 138 are respectively combined with a third 
input 175 and a second input 174 of the second logical 
unit 139 and connected to the third input 91 and the fifth 
input 96 of the division unit 86. A second multichannel 
input 176, a fourth input 177, a fifth input 178, a third 
multichannel input 179, a sixth input 180 and a seventh 
input 181 of the second logical unit 139 are respectively 
connected to the first multichannel input 87, the first 
input 88, the eighth input 136, the third multichannel 
input 133, the seventh input 134 and the sixth input 101 
of the division unit 86. 
The multichannel output of the first OR-gate unit 

146, the multichannel output and the output of the sec 
ond OR-gate unit 162, and the multichannel output and 
the output of the memory register 159 are respectively 
connected to the first multichannel output, the second 
multichannel output, the first output, the third multi 
channel output and the second output of the division 
unit 86. 
The unit 143 for division by a predetermined number 

system base of the division unit 86 (see FIG. 5) com 
prises a first group 182 of decoders 182 . . . 182, and 
a second group 183 of decoders 1831. . . 1831. 

First inputs 184. . . 184 of the decoders 1831. . . 
1831 are respectively connected to first inputs 185 . . 
. 1851 of the decoders 1821. . . 1821 and to inputs 
1861 ... 1861 of the multichannel input 144 of the unit 
143 for division by a predetermined number system 
base. 

Second inputs 1871... 187 of the decoders 182. . 
. 182, are combined with second inputs 137 . . . 
1872 of the decoders 1831. . . 1831 and connected to 
a respective input 188 of the multichannel input 144 of 
the unit 143. 
The inputs 188 and 1861 ... 186, make up the multi 

channel input 144 of the unit 143. 
The unit 143 further includes a predetermined mod 

ulo adder 189; a first decoder 190 whose input 191 is 
connected to an output of the predetermined modulo 
adder 189; and an adder 192, its first inputs 193 . . . 
193,-being combined with respective first inputs 194 
. . . 194 of the adder 189 and connected to first out 
puts of the decoders 182 . . . 1821. Second inputs 
195 . . . 195, of the adder 192 are combined with 
respective second inputs 1961... 1961 of the predeter 
mined modulo adder 189 and connected to outputs of 
the decoders 1831. . . 183, . A third input 197 of the 
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adder 192 is connected to a first output of the first de 
coder 190. A fourth input 198 of the adder 192 is com 
bined with a third input 199 of the adder 189 and con 
nected to the input 145 of the unit 143 for division by a 
predetermined base. The unit 143 still further includes a 
second decoder 200 whose input 201 is connected to the 
output of the adder 192. An output of the second de 
coder 200 is connected to the output of the unit 143 for 
division by a predetermined base. 

Second outputs of the decoders 182 . . . 182n-1 are 
respectively connected to third inputs 2021. . .202-1 of 
the decoders 183, . . . 183-1; the same second outputs of 
the decoders 182 . . . 182-1 and a second output of the 
first decoder 190 are connected to the outputs of the 
unit 143 and make up the multichannel output of said 
unit 143. The second unit 156 for division has a con 
struction similar to that of the first unit 143 for division. 
The halver 140 of the division unit 86 (see FIG. 6) of 

decoders 203. . . 203. 
The halver 140 further comprises a modulo 2 adder 

204 having a multichannel input 205 with inputs 205. . 
. 205 connected to outputs of the decoders 203, .. 203. 
The halver 140 still further comprises a position attri 

bute decoder 206 whose output is connected to an input 
207 of the modulo 2 adder 204. 
The halver 140 includes a second group 208 of decod 

ers 208. . . 208. 
First inputs 209 . . . 209, of the decoders 208 . . . 

208, are combined and connected to the output of the 
modulo 2 adder 204. 
Second inputs 210. . . 210, of the decoders 208. . . 

208, are combined with respective inputs 2111...211 of 
the decoders 203 . . . 203, of the first group 203 of 
decoders and connected to the multichannel input 141 
of the halver 140, 

First outputs of the decoders 208 . . . 208, of the 
second group 208 of decoders are connected to the 
multichannel output of the halver 140. 
The halver 140 includes an adder 212 whose multi 

channel input 213 with inputs 213. . . 213, is connected 
to second outputs of the decoders 208. . . 208 of the 
second group 208 of decoders. 
A second input 214 of the adder 212 is combined with 

an input 215 of the position attribute decoder 206 and 
connected to the input 142 of the halver 140, 
The halver 140 further includes a decoder 216 of the 

position attribute of the result of division, whose input 
217 is connected to an output of the adder 212. An 
output of the decoder 216 of the position attribute of the 
result of division is connected to the output of the 
halver 140. The second halver 154 has a construction 
similar to that of the first halver 140. 
The multiplier 106 of the divider 38 (see FIG, 7.) 

comprises a decoder 218 whose first and second multi 
channel inputs 219 and 220 are connected to the first 
multichannel input 108 and the second channel input 
109, respectively, of the multiplier 106. 
The multiplier 106 further comprises a first AND 

gate unit 221. An input 222 of the AND-gate unit 221 is 
connected to the first input 107 of the multiplier 106 and 
a multichannel input 223 of the AND-gate unit 221 is 
connected to a multichannel output of the decoder 218. 
The multiplier 106 includes a second AND-gate unit 

224. A first input 225 and a second input 226 of the 
second AND-gate unit 224 are connected to the second 
input 123 and the third multichannel input 135, respec 
tively, of the multiplier 106. 
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The multiplier 106 then includes a first OR-gate unit 

227. A first multichannel input 228 and a second multi 
channel input 229 of the OR-gate unit 227 are respec 
tively connected to multichannel outputs of the first 
AND-gate unit 221 and of the second AND-gate unit 
224, 
The multiplier 106 also includes a generator 230. A 

multichannel input 231 of the generator 230 is con 
nected to a multichannel output of the first AND-gate 
unit 227 and an output of the generator is connected to 
the output of the multiplier 106. 
The multiplier 106 still further includes a second 

OR-gate 232 whose first multichannel input 233 is con 
nected to a multichannel output of the second AND 
gate 225, and whose whereas its second multichannel 
input 234 is connected to the multichannel output of the 
decoder 218. A multichannel output of the second gate 
232 OR-gates is connected to the multichannel output 
of the multiplier 106. 
FIGS. 8 and 8' show a detailed block diagram of the 

proposed divider 38. 
The junction line of FIGS. 8 and 8 is the line aa. 
The divisor analysis unit 84 of the divider 38 com 

prises a first OR-gate 235 whose inputs are connected to 
the second input 137 and the fourth input 102, respec 
tively, of the divisor analysis unit 84. 
The unit 84 also includes a first AND-gate 236 having 

a first input connected to an output of the first OR-gate 
235 and to the first output of the unit 84, and a second 
input connected to the first input 85 of the unit 84. 
The unit 84 has a second AND-gate 237 whose inputs 

are connected to the multichannel input 95 and the third 
input 97, respectively, of said unit 84. One input of the 
second AND-gate 237 is an inverting input. 
The unit 84 further includes a second OR-gate 238 

having a first input connected to an output of the first 
AND-gate 236 and a second input connected to an 
output of the second AND-gate 237. 
The unit 84 includes a memory register 239 whose 

output is connected to a first input of a comparison 
circuit 240, a second input of said comparison circuit 
being connected to an output of the second OR-gate 
238, an output of the comparison circuit being con 
nected to the second output of the unit 84, 
The division unit 86 of the divider 38 comprises the 

first logical unit 138 and is shown in the detailed dia 
gram presented in FIG. 8. 
The first logical unit 138 comprises a first AND-gate 

241 whose inputs are connected to the third input 171, 
the second input 170 and the second multichannel input 
169, respectively, of the first logical unit 138. 
The first logical unit 138 includes a second AND-gate 

242 whose inputs are connected to the first input 152, 
the first multichannel input 151 and the fifth input 173, 
respectively, of the first logical unit 138. 
One of the inputs of the AND-gate group 242 is in 

verting. 
The first logical unit 138 also includes an OR gate 243 

whose inputs are connected to outputs of the first AND 
gate 241 and second AND-gate 242. 
The first logical unit 138 includes a third AND-gate 

244 and a fourth AND-gate 245, their two first inputs 
being combined and connected to outputs of the OR 
gate 243, their third inputs being combined and con 
nected to the fourth input 172 of the first logical unit 
138. 
One of the inputs of the fourth AND-gate 245 is 

inverting. 
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Outputs of the third AND gate 244 and the fourth 
AND-gate 245 are connected to the respective outputs 
of the first logical unit 138. 
The division unit 86 also comprises the second logical 

unit 139 whose detailed diagram is shown in FIG. 8. 
The second logical unit 139 includes a first AND-gate 

246 whose inputs are connected to the second multi 
channel input 176, the fourth input 177 and the fifth 
input 178, respectively, of the second logical unit 139. 
The second logical unit 139 includes a second AND 

gate 247 whose inputs are connected to the first multi 
channel input 167, the first input 168 and the second 
input 174, respectively, of the second logical unit 139. 
One of the inputs of the second AND-gate 247 is 

inverting. 
The second logical unit 139 includes a third AND 

gate 248 whose inputs are connected to the third multi 
channel input 179, the sixth input 180 and the seventh 
input 181, respectively, of the second logical unit 139. 
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The second logical unit 139 further includes a first 2O 
OR-gate 249 whose inputs are connected to outputs of 
the first AND-gate 246, the second AND-gate 247 and 
the third AND gate 248. 
The second logical unit 139 still further includes a 

fourth AND-gate 250 and a fifth AND-gate 251, their 
two first inputs being combined and connected to out 
puts of the first OR-gate 249, their third inputs being 
combined and connected to the third input 175 of the 
second logical unit 139. 
One of the inputs of the fourth AND-gate 251 is 

inverting. 
The second logical unit 139 then includes a second 

OR-gate 252 whose inputs are connected to outputs of 
the first AND gates 246 and third AND-gate 248. 
Outputs of the fourth AND-gate 250 and the fifth 

AND-gate 251 and those of the second OR-gate 252 are 
connected to the respective outputs of the second logi 
cal unit 139. 
The end of iteration unit 93 of the divider 38 com 

prises a comparison circuit 253 and a memory register 
254. One of the inputs of the comparison circuit 253 is 
connected to the multichannel input 94 of the end of 
iteration unit 93, its other input being connected to an 
output of the memory register 254. An output of the 
comparison circuit 253 is connected to the output of the 
end of iteration unit 93. 
The end of division unit 98 comprises an AND-gate 

255 whose inputs are connected to the input 99 and the 
multichannel input 100 of the end of division unit 98. 
The unit 98 also comprises a memory register 256 and 

a comparison circuit 257. The inputs of the comparison 
circuit 257 are connected to outputs of the memory 
register 256 and the AND-gate 255, respectively. The 
inverting output of the comparison circuit 257 is con 
nected to the output of the end of division unit 98. 
The adder 103 (FIG. 8') of the divider 38 has a first 

AND-gate 258 whose inputs are connected to the first 
multichannel input 105 and the first input 104, respec 
tively, of the adder 103. 
The adder 103 also includes a modulo adder 259, its 

inputs being connected to an output of the first AND 
gate 258, the third input 125 and the second input 121, 
respectively, of the adder 103. 
One of the inputs of the modulo adder 259 is invert 

1. 

the adder 103 further includes a second AND-gate 
260, one of its inputs being connected to the first input 
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104 of the adder 103 and its other input being connected 
to an output of the modulo adder 259. 
An output of the second AND-gate 260 is connected 

to the output of the adder 103. 
The product analysis unit 110 comprises a first parity 

generator 261 whose inputs are connected to the second 
multichannel input 114 and the third input 115 of the 
product analysis unit 110. 
The unit 110 also comprises a second parity generator 

262, its inputs being connected to the first multichannel 
input 112, and the second input 113, respectively, of the 
product analysis unit 110. 
The unit 110 also includes a first AND-gate 263 

whose inputs are respectively connected to the first 
input 111, the third multichannel input 116 and the 
fourth input 117 of the unit 110. 
The unit 110 includes a second AND-gate 264 whose 

inputs are connected to the fourth multichannel input 
118 and the fifth input 119, respectively, of the unit 110. 
The unit 110 also includes an OR gate 265 whose 

inputs are connected to outputs of the first AND gate 
263 and of the second AND-gate 264. 
The unit 110 has a third parity generator 266 whose 

inputs are connected to outputs of the OR-gates 265. 
The unit 110 still further has a third AND-gate 267, a 

fourth AND-gate 268, a fifth AND-gate 269, a sixth 
AND-gate 270, a seventh AND-gate 271 and an eighth 
AND-gate 272. 

First inputs of the AND-gates 267,269 and 271 and a 
third input of the first AND-gate 263 are combined and 
connected to the first input 111 of the unit 110. A sec 
ond input of the third AND-gate 267 is combined with 
a first input of the fourth AND circuit 268 and con 
nected to an output of the first parity generator 261. A 
second input of the fifth AND-gate 269 is connected to 
an output of the second parity generator 262 and its 
output is connected to one of the first input of the sixth 
AND-gate 270. A second input of the seventh AND 
gate 271 is combined with a first input of the eighth 
AND-gate 272 and connected to an output of the third 
parity generator 266 and its output is connected to a 
second input of the sixth AND-gate 270. 
The product analysis unit 110 also includes a memory 

register 273 and a first modulo 2 adder 274. An input of 
the memory register 273 is combined with a first input 
of the first modulo 2 adder 274 and connected to the 
output of the third AND-gate 267. A second input of 
the first modulo 2 adder 274 is connected to the output 
of the sixth AND-gate 270 and its inverting output is 
connected to the first output of the unit 110, the second 
input of the fourth AND-gate 268, the third input of the 
second AND-gate group 264 and the second input of 
the eighth AND-gate 272. 
The unit 110 includes a second modulo 2 adder 275 

whose inputs are connected to an output of the memory 
register 273, an output of the fourth AND-gate 268 and 
an output of the eighth AND-gate 272, respectively, its 
inverting output being connected to the second output 
of the product analysis unit 110. 
The subtracting unit 126 comprises a decoder 276 

whose inputs are connected to the first multichannel 
input 129 and the second multichannel input 131, re 
spectively, of the subtracting unit 126. The first output 
of the decoder is connected to the third output of the 
unit 126. 
The subtracting unit 126 further comprises a first 

AND-gate 277, a second AND gate 278, a third AND 
gate 279 and a fourth AND-gate 280. 
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The inverting input of the first AND-gate 277 is com 
bined with the inverting input of the third AND gate 
279 and connected to the second input 128 of the unit 
126. The first input of the first AND gate 277 is con 
nected to the fourth input 132 of the unit 126. The sec 
ond input of the first AND-gate 277 is combined with 
the first input of the second AND-gate 278 and the 
second input of the fourth AND gate 280 and con 
nected to the third input 130 of the unit 126. The third 
input of the first AND-gate 277 is connected to the first 
output of the decoder 276. 
The unit 126 still further comprises a memory register 

281 whose output is connected to the fourth input of the 
first AND gate 277 and the third input of the fourth 
AND-gate 280. 
The unit 126 also includes a fifth AND-gate 282 

whose first input is combined with the first input of the 
fourth AND-gate 280 and the input of the third AND 
gate 279, and is connected to the second output of the 
decoder 276. The second input of the fifth AND-gate 
282 is combined with the second input of the second 
AND-gate 278 and the inverting input of the fourth 
AND-gate 280 and connected to the first input 127 of 
the unit 126. 
The unit 126 includes an adder 283 whose input is 

connected to an output of the first AND-gates 277. 
The unit 126 includes a first OR-gates 284 of OR 

gates whose first and second inputs are connected to 
outputs of the third AND-gate 279 and the fifth AND 
gate 282 and whose output is connected to the first 
output of the unit 126. 
The unit 126 also includes an additional number gen 

erator 285 whose inputs are respectively connected to 
outputs of the fourth AND-gate 280, its first output 
being connected to the third input of the first OR-gates 
284 of OR-gates. 
The unit 126 then includes a second OR-gates 286 of 

OR-gates whose inputs are respectively connected to an 
output of the adder 283, an output of the second AND 
gate 278 and a second output of the additional number 
generator 285, its output being connected to the second 
output of the unit 126. 
FIG. 9 shows a detailed diagram of the additional 

number generator 285. The generator 285 comprises a 
group 287 of decoders 287 . . . 287, the inputs of the 
decoders being connected to the first input of the gener 
ator 285. 
The generator 285 also includes a decoder 288 whose 

input is connected to the second input of the generator 
28S. 
The generator 285 includes an adder 289 whose in 

puts are connected to first outputs of the decoders 287 
. . . 287 of the group 287 of decoders, an output of the 
decoder 288 and the third input of the generator 285. 
Second outputs of the decoders 287 . . . 287 are con 
nected to the first output of the generator 285. 
The output of the adder 289 is connected to the sec 

ond output of the generator 285. 
The multiplier 39 for multiplying numbers repre 

sented in the system of residual classes comprises a first 
correction generator 290 (FIG. 10) whose first input 
291 is connected to a multiplicand bus 50 (the third 
input of the multiplier 39) and whose second input 292 
is connected to a control bus 42 (the second input of the 
multiplier 39). 
The multiplying device 39 also comprises a first sub 

traction unit 293 having its first input 294 connected to 
the output of the first correction generator 290, its sec 
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ond input 295 connected to the multiplicand bus 50 and 
its third input 290 connected to the control bus 42. 
The multiplying device 39 further includes a first 

division unit 297 whose input 298 is coupled to an out 
put of the first subtraction unit 293. 

In addition, the multiplying device 39 comprises a 
second correction generator 299 whose first input 300 is 
connected to a multiplier bus 48 (the second input of the 
multiplier 39) and whose second input 301 is connected 
to the control bus 42. 
The multiplying device also includes a second subrac 

tion unit 302 having its first input 303 connected to an 
output of the second correction generator 299, its sec 
ond input 304 connected to the multiplier bus 48 and its 
third input 305 connected to the control bus 42. 
The multiplying device 39 further includes a second 

division unit 306 whose input 307 is coupled to an out 
put of the second subtraction unit 302. 
The multiplying device 39 additionally comprises a 

multiplication unit 308 with its first input 309 being 
connected to an output of the first division unit 297, its 
second input 310 being connected to an output of the 
second division unit 306, its third input 311 and fourth 
input 312 being connected, respectively, to the multipli 
cand bus 50 and the multiplier bus 47, its fifth input 313 
and sixth input 314 being connected, respectively, to 
outputs of the first and second correction generators 
290 and 299, its seventh input 315 being connected to 
the control bus 42, its first output being connected to a 
third input 316 of the first correction generator 290 and 
to a fourth input 317 of the first subtraction unit 293, 
and its second output being connected to a third input 
318 of the second correction generator 299 and to a 
fourth input 319 of the second subtraction unit 302. 
The multiplying device 39 finally comprises a modulo 

adders unit 320 whose first, second and third inputs 321, 
322 and 323, are connected, respectively, to the third, 
fourth and fifth outputs of the multiplication unit 308, 
the output of the unit 320 being connected to a product 
bus (the output of the multiplier 39). 
The first and second correction generators 290 and 

299 are similar, and for convenience only one is illus 
trated. 

FIG. 11 is a block diagram of one of the correction 
generators. 

It comprises a logical unit 324 whose inputs 325, 326 
and 327 are coupled, respectively, to the third, first and 
second inputs of the respective correction generator. 
The correction generator also comprises a position 

attribute generator 328, whose input 329 is connected to 
an output of the logical unit 324, and a generator 330 of 
residues, whose first input 331 is connected to an output 
of the position attribute generator 328, whose second 
input 332 is connected to the output of the logical unit 
324, and whose output is connected to that of the re 
spective correction generator. 
According to the invention, the generator 330 of 

residues (FIG. 12) includes a required number of resi 
due calculating units 333 . . .333. 

Each residue calculating unit 333 . . .333, com 
prises a decoder 334, whose input 335 is coupled to the 
first input 331 of the generator 330 of residues, and a 
group 336 of decoders, the inputs 337 of the decoders 
being connected to the second input 332 of the genera 
tor 330 of residues. 

Each residue calculating unit 333 . . . .333, also 
comprises a specified modulus adder 338, whose inputs 
339 and 340 are coupled, respectively, to an output of 
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the decoder 334 and outputs of the decoders of the 
group 336 of decoders, the output of the adder 338 
being connected to that of the generator 330 of residues. 
The first and second division units 297 (FIG. 10) and 

306 of the multiplying device 39 are made identical and 
for convenience only one is illustrated. 
FIG, 13 is a block diagram of the first division unit 

297 which comprises, according to the invention, a 
decoders unit 341 whose input 342 is connected to the 
input of the respective division unit and whose output is 
coupled to that of the first division unit 297. 
The division unit 297 also comprises a position attri 

bute generator 343 and a generator 344 of residues, 
whose first input 345 is combined with an input 346 of 
the position attribute generator 343 and connected to 
the output of the decoder unit 341, whose second input 
347 is connected to an output of the position attribute 
generator 343, and whose output is connected to that of 
the respective division unit. 
The position attribute generators 328 (FIG. 11) and 

343 (FIG. 13) are identical. 
FIG. 14 is a detailed block diagram of the multiplier 

39. 
the multiplicand bus 50 includes two channels 348 

and 349. 
The multiplier bus 47 also includes two channels 350 

and 351. 
The first channel 348 of the bus 50 is coupled to the 

first input 291 of the first correction generator 290 and 
the third input 311 of the multiplication unit 308. 
The second channel 349 of the bus 50 is coupled to 

the second input 295 of the first subtraction unit 293. 
The first channel 350 of the multiplier bus 47 is cou 

pled to the second input 304 of the second subtraction 
unit 302. 
The second channel 351 of the bus 47 is coupled to 

the first input 300 of the second correction generator 
299 and the fourth input 312 of the multiplication unit 
308. 
The logical unit 324 of the first correction generator 

290 comprises a first AND-gate unit 352 having its first 
input 353 connected to the first input 291 of the first 
correction generator 290. 
The logical unit 324 also comprises a second AND 

gate unit 354 whose input 355 is connected to the third 
input 316 of the first correction generator 290 and 
whose inverse input 356 is combined with a second 
input 357 of the first AND-gate input 352 and con 
nected to the second input 292 of the first correction 
generator 290. 
The logical unit 324 further comprises an OR-gate 

unit 358 having its first input connected to an output of 
the first AND-gate unit 352, its second input connected 
to an output of the second AND-gate unit 354 and its 
output connected to the output of the logical unit 324. 
The first subtraction unit 293 comprises a first AND 

gate unit 359 whose first input 360 is connected to the 
second input 295 of the first subtraction unit 293. 
The first subtraction unit 293 also comprises a second 

AND-gate unit 361 with its input 362 being connected 
to the fourth input 317 of the first subtraction unit 293 
and its inverse input 363 being combined with the sec 
ond input 364 of the first AND-gate unit 359 and con 
nected to the third input 296 of the first subtraction unit 
293. 
The first subtraction unit 293 additionally comprises 

an OR-gate unit 365 whose first input is connected to an 
output of the first AND-gate unit 359 and whose second 
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input is connected to an output of the second AND-gate 
unit 361. 
And finally, the first subtraction unit 293 comprises a 

decoders unit 366 having its first input connected to an 
output of the OR-gate unit 365, its second input con 
nected to the first input 294 of the first subtraction unit 
293 and its output connected to that of the first subtrac 
tion unit 293. 
The first input 309 of the multiplication unit 308 com 

prises two channels 367 and 368 and its second input 310 
also includes two channels 369 and 370. The outputs of 
the unit 308 are two-channel ones. 
The multiplication unit 308 includes twelve AND 

gate units 371 to 382, the first inputs of the AND-gate 
units 373 and 374,375 and 376, 377 and 378,379 and 380 
being combined and connected to respective channels 
367, 368, 369 and 370 of the first and second inputs 309 
and 310 of the multiplication unit 308. 
The first inputs of AND-gate units 382, 371,381 and 

372 are connected, respectively, to the third, fourth, 
fifth and sixth inputs 311, 312, 313 and 314 of the multi 
plication unit 308. 
The second inputs of the AND-gate units 371, 372, 

373, 375, 377, 379,381 and 382, as well as inverse inputs 
of the AND-gate units 374,376, 378 and 380 are com 
bined and connected to the seventh input 315 of the 
multiplication unit 308. 
The multiplication unit 308 comprises six decoders 

units 383 to 388. 
A first input of the first decoders unit 383 is coupled 

an output of the first AND-gate unit 371, a second input 
is connected to an output of the third AND-gate unit 
373, and the output is connected to a second channel 
389 of the second output of the multiplication unit 308. 
A first input of the second decoders unit 384 is con 

nected to an output of the second AND-gate unit 372, a 
second input is connected to an output of the fifth 
AND-gate unit 375, and the output is connected to a 
first channel 390 of the second output of the multiplica 
tion unit 308. 
A first input of the third decoders unit 385 is con 

nected to an output of the third AND-gate unit 373, a 
second input is connected to an output of the ninth 
AND-gate unit 379, and the output is connected to a 
second channel 391 of the third output of the multiplica 
tion unit 308. 
A first input of the fourth decoders unit 386 is con 

nected to an output of the AND-gate unit 375, a second 
input is connected to an output of the seventh AND 
gate unit 377, and an output is connected to a first chan 
nel 392 of the third output of the multiplication unit 308. 
An output of the tenth AND-gate unit 380 is con 

nected to a second channel 393 of the fourth output of 
the multiplication unit 308 and connected to a first 
channel 394 of the same output is an output of the eighth 
AND-gate unit 378. 
An output of the fourth AND-gate unit 374 is con 

nected to a second channel 395 of the fifth output of the 
multiplication unit 308 and connected to a first channel 
396 of the same output is an output of the sixth AND 
gate unit 376. 
A first input of the fifth decoders unit 387 is con 

nected to the output of the ninth AND-gate unit 379, a 
second input is connected to an output of the eleventh 
AND-gate unit 381, and an output is connected to a 
second channel 397 of the first output of the multiplica 
tion unit 308. 
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A first input of the sixth decoders unit 388 is con 
nected to the output of the seventh AND-gate unit 377, 
a second input is connected to an output of the twelfth 
AND-gate unit 382, and an output is connected to a first 
channel 398 of the first output of the multiplication unit 
3O8. 
The first channel 390 and the second channel 389 of 

the second output of the multiplication unit 308 are 
connected to the fourth input 319 of the second subtrac 
tion unit 302 and the third input 318 of the second cor 
rection generator 299, respectively. 
The first channel 398 and the second channel 397 of 

the first output of the multiplication unit 308 are con 
nected, respectively, to the third input 316 of the first 
correction generator 290 and the fourth input 317 of the 
first subtraction unit 293, 
The first input 321 of the modulo adders unit 320 

includes two channels 399 and 400, 
The second input 322 of the unit 320 also includes 

two channels 401 and 402. 
The third input 323 of the unit 320 is made up of two 

channels 403 and 404. The output of the unit 320 is a 
two-channel one, 
The modulo adders unit 320 comprises a first and a 

second modulo adders subunits 405 and 406. 
The first, second and third inputs of the first subunit 

405 are connected, respectively, to the first channels 
399, 401 and 403 of the first, second and third inputs 
321, 322 and 323 of the modulo adders unit 320, its 
output being coupled to the first channel of the output 
of the unit 320. 
The first, second and third inputs of the second sub 

unit 406 are connected, respectively, to the second 
channels 400, 402 and 404 of the first, second and third 
inputs 321,322 and 323 of the modulo adders unit 320, 
its output being coupled to the second output channel of 
the unit 320. 
The first channel 392 of the third output, the first 

channel 396 of the fifth output and the first channel 394 
of the fourth output of the multiplication unit 308 are 
connected, respectively to the first channels 399, 401 
and 403 of the first, second and third inputs 321,322 and 
323 of the unit 320. 
The third channel 391 of the second output, the sec 

ond channel 393 of the fourth output and second chan 
nel 395 of the fifth output of the multiplication unit 308 
are connected, respectively, to the second channels 400, 
402 and 404 of the first, second and third inputs 321,322 
and 323 of the unit 320. 
The shifting device 40 comprises a decoder 407 (FIG. 

15), whose input 408 is connected to the first input 43 of 
the shifting device. 
The shifting device 40 further comprises a first AND 

gate unit 409 and a second AND-gate unit 410. A first 
input 411 of the first AND-gate unit 409 and a first input 
412 of the second AND-gate unit 410 are combined and 
connected to an output of the decoder 407. A second 
input 413 of the first AND-gate unit 409 and a second 
input 414 of the second AND-gate unit 410 are com 
bined and connected to the third input 47 of the shifting 
device 40. A third input 415 of the first AND-gate unit 
409 and a third input 416 of the second AND-gate unit 
410 are combined and connected to the second input 45 
of the shifting device 40. 
The shifting device 40 also comprises a first shift unit 

417 whose first input 418 and second input 419 are con 
nected to outputs of the first AND-gate unit 409. 
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The shifting device 40 includes a second shift unit 420 

whose first input 421 and second input 422 are con 
nected to outputs of the second AND-gate unit 410. 
The shifting device 40 still further includes an OR 

gate unit 423 whose first input 424 is connected to an 
output of the first shift unit 417, whose second input 425 
is connected to a first output of the second shift unit 420 
and whose output is connected to the first output of the 
shifting device 40. 
A second output of the second shift unit 420 is con 

nected to the second output of the shifting device 40, 
The first shift unit 417 comprises a parity generator 

426 (FIG. 16) whose first input 427 is connected to the 
first input 418 of the first shift unit 417 and whose sec 
ond input 428 is connected to the second input 419 of 
the first shift unit 417. 
The first shift unit 417 also comprises a division unit 

429 whose first input 430 is connected to the first input 
418 of the shift unit 417, whose second output 431 is 
connected to an output of the parity genertor 426, and, 
whose output is connected to that of the first shift unit 
4. 
The second shift unit 420 comprises a position attri 

bute generator 432 (FIG. 17) whose input 433 is con 
nected to the first input 421 of the second shift unit 420. 
The second shift unit 420 also comprises a shift circuit 

434 whose first input 435 and second input 436 are con 
nected to the first input 421 and second input 422, re 
spectively, of the second shift unit 420, and whose first 
output is connected to the first output of the second 
shift unit 420. 
The second shift unit 420 further includes a compari 

son circuit 437 whose first input 438 is connected to a 
second output of the shift circuit 434, whose second 
input 439 is connected to an output of the position attri 
bute generator 432 and whose output is connected to 
the second output of the second shift unit 420. 
The shift circuit 434 comprises a group 440 (FIG. 18) 

of decoders 440 . . . 440, the inputs 441 of the decoders 
440... 440, being connected to the first input 435 of the 
shift circuit 434. First outputs 442 of the decoders 440 
. . . 440 of said group 440 of decoders are connected to 
the first output of the second shift unit 420. 
The shift circuit 434 also comprises a position attri 

bute decoder 443 whose input 444 is connected to the 
second input 436 of the shift circuit 434. 
The shift circuit 434 still further includes an adder 

445 whose first input 446 is connected to second outputs 
447 of the decoders 440 . . . 440, of the group 440 of 
decoders, whose second input 448 is connected to an 
output of the position attribute decoder 443 and whose 
output is connected to the second output of the shift 
circuit 434. r 

The analyzer unit 72 of the analysis system 18, which 
provides for the formation of an overflow attribute, 
comprises a first parity generator 449 (FIG. 19), its 
multichannel input 450 being connected to an input bus 
79 of a first operand (the fourth input of the analysis unit 
72), its input 451 being connected to a position attribute 
bus 80 of the first operand (the fifth input of the analysis 
unit 72). The data analyzer 72 also comprises a second 
parity generator 452 whose multichannel input 453 is 
connected to an input bus 81 of a second operand (the 
sixth input of the analysis unit 72), its input 454 being 
connected to a position attribute bus 82 of the second 
operand (the seventh input of the analysis unit 72). 
The data analyzer 72 also includes a third parity gen 

erator 455 whose multichannel input 456 is connected to 
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a bus 83 of the algebraic sum of the first and second 
operands (the eighth input of the analysis unit 72). 
The data analyzer 72 includes a position attribute 

generator 457 whose multichannel input 453 is con 
nected to the bus 83 and whose output is connected to 
an input 459 of the third parity generator 455. 
The data analyzer 72 includes a logical unit 460 

whose first input 461, second input 462 and third input 
463 are connected to outputs of the first generator 449, 
the second generator 452 and the third generator 455, 
respectively. A fourth input 464, a fifth input 465 and a 
sixth input 466 of the logical unit 460 are connected to 
a sign bus 77 of the first operand (the second input of the 
analysis unit 72), a sign bus 78 of the second operand 
(the third input of the analysis unit 72) and a control bus 
76 (the first input of the analysis unit 72), respectively. 
The first and second outputs of the logical unit 460 are 
connected to a bus of the algebraic sum of the first and 
second operands and an overflow attribute bus respec 
tively, 
The logical unit 460 of the analysis unit 72 includes a 

first modulo 2 adder 467 (FIG. 20) whose first input 468 
and second input 469 are connected to the fourth input 
464 and the fifth input 465, respectively, of the logical 
unit 460. 
The logical unit 460 includes an operation code de 

coder 470 whose input 471 is connected to the sixth 
input 466 of the logical unit 460 and whose output is 
connected to a third input 472 of the adder 467. 
The logical unit 460 includes a first AND-gate 473 

whose first input 474 is connected to an inverting output 
of the adder 467 and whose second input 475 is con 
nected to the fourth input 464 of the logical unit 460. 
The logical unit 460 further includes an OR-gate 476 

whose first input 477 is connected to an output of the 
first AND-gate 473 and whose output is connected to 
the first output of the logical unit 460. 
The logical unit 460 then includes a constant register 

478, a second AND-gate 479, a third AND-gate 480 and 
a fourth AND-gate 481, and a second modulo 2 adder 
482. A first input 483 of the second adder 482 is con 
nected to an output of the second AND-gate 479, its 
second input 484, third input 485 and fourth input 486 
are respectively connected to the first input 461, second 
input 462 and third input 463 of the logical unit 460. An 
output of the second adder 482 is connected to a first 
input 487 of the fourth AND-gate 481 and a first input 
488 of the third AND-gate 480. 
A second input 489 of the third AND-gate 480 is 

connected to a first input 490 of the second AND-gate 
479 and to an output of the constant register 478, its 
inverting output being connected to a second input 491 
of the OR-gate 476. 
A second input 492 of the second AND-gate 479 is 

connected to a direct output of the first adder 467, an 
inverting output of the adder 467 being connected to a 
second input 493 of the fourth AND-gate 481. An out 
put of the fourth AND gate 481 is connected to the 
second output of the logical unit 460. 
According to an alternative embodiment of the in 

vention, the logical unit 460 comprises a fifth AND-gate 
494, its first input 495 being connected to the fourth 
input 464 of the logical unit 460, and its second input 
496 being connected to the direct output of the first 
adder 467. Direct and inverting outputs of the fifth 
AND-gate 494 are respectively connected to a first 
auxiliary output and a second auxiliary output of the 
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logical unit 460 (the third and fourth outputs of the 
logical unit 460). 
The logical unit 460 further includes a sixth AND 

gate 497 whose first input 498 is connected to the direct 
output of the first adder 467, whose second input 499 is 
connected to the inverting output of the third AND 
gate 480, and whose output is connected to a third auxil 
iary output of the logical unit 460 (the fifth output of the 
logical unit 460). 
According to the invention, the position attribute 

generator 457 of the analysis unit 72 comprises a group 
500 (FIG. 21) of decoders 500 . . , 500. 

Inputs 501 . . . 501 of the decoders 500 . . . 500, 
which make up a multichannel input of the group 500 of 
decoders, are respectively connected to inputs 502. . . 
502 of the multichannel input 458 of the position attri 
bute generator 457. 
The generator 457 also includes a modulo adder 503 

whose inputs 504. .. 504, which make up a multichan 
nel input of the adder 503, are connected to respective 
outputs of the decoders 500 . . . 500. An output of the 
modulo adder 503 is connected to that of the position 
attribute generator 457. 
The first, second and third parity generator 449, 452 

and 455, respectively, are identical, and for convenience 
only one is illustrated. 

FIG. 22 is a block diagram of the first parity genera 
tor 449 of the analysis unit 72. 
According to the invention, the parity generator 449 

comprises a memory register 505 and a group 506 of 
AND-gates 506 . . . 506, 

First inputs 507 . . . 507 of the AND-gates 506. . . 
506 are connected to a multichannel output of the 
memory register 505. Second inputs 508. . . 508 of the 
AND-gates 506. . . 506, are connected to inputs 509. 
... 509 of the multichannel input 450 of the first parity 
generator 449. 
The first parity generator 449 also includes a modulo 

2 adder 510 whose multichannel input 512 . . . 512 is 
connected to respective outputs of the AND-gates 506, 
... 506, of the group 506. An 512 of the modulo 2 adder 
510 is connected to the input 451 of the parity generator 
449, 
The proposed processor operates as follows. 
The first operand A and second operand B are ap 

plied to the first operand input bus 5 (FIG. 1) and the 
second operand input bus 6, respectively, and are mem 
orized by the respective operand registers 1 and 2. Si 
multaneously, the sign Z of the first operand A, which 
is at the input sign bus 16, and the sign Zof the second 
operand B, which is at the input sign bus 17, are respec 
tively memorized by the first and second sign registers 
12 and 13. The first operand A and second operand B 
are respectively applied from the outputs of the regis 
ters 1 and 2 to inputs 34 and 35, respectively, of the first 
generator 32 and the second 33 of the position attributes 
R and R of the first and second operands A and B, 
respectively. 

After this, operation of the processor proceeds in 
accordance with a control signal arriving via the con 
trol bus 11. 

If the control signal, which is applied from the con 
trol bus 11, corresponds to the operation of multiplying 
arbitrarily chosen numbers or fractions, the multiplier 
39 is brought into play. In this case, the first operand A 
and second operand B are applied to the third input 50 
and the second input 48 of said multiplier 39, respec 
tively, from the outputs of the first operand register 1 
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and the second operand register 2. The result of multi 
plication is applied from the output of the multiplier 39 
to the result register 25 and stored therein. 

In order to determine the sign of the result of the 
multiplication, the signs Zand Zof the first operand A 
and second operand B, respectively, are applied from 
the outputs of the first and second sign registers 12 and 
13 to the third input 21 and the fourth input 22 of the 
analysis system 18, respectively. As this takes place, the 
control signal is applied from the control bus 11 via the 
fifth input 23 of the analysis system 18 to the input 60 of 
the operation decoder 59 (FIG. 2). In this case, the 
signal from the second output of the operation decoder 
59, which is equal to 1, is applied to the first input of the 
ninth AND-gate 69, to whose second and third inputs 
there are applied the signs Zand Zof the first operand 
A and the second operand B, respectively. From the 
first and second outputs of the ninth AND-gate 69, the 
signs Zand Zof the first operand A and second oper 
and B, respectively, are applied to the input of the mod 
ulo 2 adder 75. At the output of the modulo 2 adder 75, 
there is formed the sign Zsofthe result S of the multipli 
cation, which sign is applied via the first OR-gate 73 to 
the second output of the analysis system 18. The theory 
of the formation of the sign Zs of the result S of the 
multiplication can be illustrated by the formula: 

Z = 2 e Z. (13) 

where 69 designates modulo 2 addition. 
The sign Zs of the result S of the multiplication is 

applied from the second output of the analysis system 18 
to the result sign register 29 and stored therein. At this 
point the operation of multiplying the arbitrarily chosen 
operands A and B is ended. The result S of the multipli 
cation and the sign Zs of the results are stored in the 
result register 25 (FIG. 1) and the result sign register 29, 
respectively. 

If the control signal arriving from the control bus 11 
corresponds to an operation of dividing arbitrarily 
chosen numbers, the divider 38 is brought into play. For 
this operation, the first operand A and the second oper 
and B are applied from the outputs of the registers 1 and 
2, respectively, to the fourth input 49 and the third input 
46 of the divider 38. The position attributes R and R. 
of the first operand A and second operand B, respec 
tively, are applied from the outputs of the first genera 
tor 32 and the second generator 33 to the fifth input 51 
and second input 44 of the divider 38. The result of the 
division is applied from the output of the divider 38 to 
the result register 25 and stored therein. 
The sign Zs of the result S of the division operation is 

determined in a way similar to that used in determining 
the sign of the multiplication operation. 
The result S of the division and the sign Zs of the 

result S are stored by the result register 25 and the result 
sign register 29. In carrying out the foregoing multiply 
ing and dividing operations, it is unnecessary to form 
the overflow attribute () if the operands A and B and 
the result S of the division or multiplication are all 
found within the limit value P of the number system 
range. 

If the control signal arriving from the control bus 11 
corresponds to a shifting operation (by an information 
bit), the shifting device 40 is brought into play. The 
second operand B is applied from the output of the 
second operand register 2 to the third input 47 of the 
shifting device 40. The position attribute R of the sec 
ond operand B is applied from the output of the second 
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generator 33 to the second input 45 of the shifting de 
vice 40. From the first output of the shifting device 40, 
the result of the shifting is applied to the result register 
25 and stored there. 
The sign Zs of the result S of the shifting operation 

coincides with the sign Z of the operand B being 
shifted, so by a control signal from the control bus 11, at 
the third output of the operation decoder 59 (FIG. 2) 
there is formed a signal corresponding to 1. The sign 
Z of the second operand B is applied via the fourth 
input 22 of the analysis system 18, the tenth AND-gate 
70 and first OR-gate 73 to the second output of the 
analysis system 18. The sign Zs of the result S of the 
operation of shifting the second operand B is applied 
from the second output of the analysis system 18 (FIG. 
1) to the result sign register 29 and stored there. 
The shifting device 40 can shift the second operand B 

to the right and or to the left (by an information bit). In 
case of a left shift (by an information bit), the result S 
may be greater than the range P of the number system. 
In this case, a signal corresponding to 1 is applied from 
the second output of the shift unit 40 to the ninth input 
55 of the analysis system 18. From the ninth input 55 
(FIG. 2) of the analysis system 18, this signal is applied 
via the eleventh AND-gate 71 and the second OR-gate 
74 to the third output of the analysis system 18 and 
stored by the overflow attribute register 56 (FIG. 1). 
At this point, the operation of shifting the second 

operand B is over. The result S of the shifting operation 
and the sign Zs of the result are stored by the result 
register 25 and the result sign register 29. The overflow 
attribute () is stored by the overflow attribute register 
56; it is equal to 1 if the overflow results from the left 
shift, and to 0 if the overflow results from a right shift; 
it is also equal to 0 in case of a left shift with no over 
flow. 

If the control signal arriving from the control bus 11 
corresponds to the operation of algebraically adding the 
operands A and B, the modular arithmetic unit 7 is 
brought into play. The first operand A and the second 
operand B are applied from the outputs of the registers 
1 and 2, respectively, to the first input 8 and the second 
input 9 of the modular arithmetic unit 7. From the out 
put of the modular arithmetic unit 7, the result S, which 
is equal to the arithmetic sum (without taking into ac 
count the signs) of the first operand A and the second 
operand B, is applied to the sixth input 27 of the analysis 
system. 18. 
By a control signal from the control bus 11, which is 

applied via the fifth input 23 of the analysis system 18 to 
the input 60 of the operation decoder 59 (FIG. 2), there 
is formed a signal corresponding to 1. The first operand 
A and the second operand B via the first input 19 (FIG. 
1) and the second input 20, the position attributes Rand 
R from the seventh input 36 and the eighth input 37, 
the signs Z and Z of the first and second operands A 
and B, respectively, from the third input 21 and the 
fourth input 22, and the result S from the sixth input 27 
of the analysis system 18 are applied, via the fourth 
AND-gate 64 (FIG. 2), the sixth AND-gate 66, fifth 
AND-gate 65, the seventh AND-gate 67, the second 
AND-gate 62, the third AND-gate 63 and the eighth 
AND-gate 68, to the inputs of the analysis unit 72. 
From the first and second outputs of the analysis unit 

72, there are control signals to form complements in the 
range P of the number system of the first operand A and 
the second operand B. From the fifth output of the 
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analysis unit 72, there is derived a control signal to form 
a complement in the range P of the number system of 
the result S of the arithmetic sum of the first operand A 
and the second operand B. The control signals are ap 
plied from the first, second and fifth outputs of the 
analysis unit 72 via the first output of the analysis system 
18 to the fourth input 24 (FIG. 1) of the modular arith 
metic unit 7. After carrying out the operations deter 
mined by the control signal, the result S of the operation 
of algebraically adding the first operand A and the 
second operand B is taken from the output of the modu 
lar arithmetic unit 7 and stored by the result register 25. 
From the third output of the analysis unit 72 (FIG. 2), 

there is the sign Zs of the result S of the operation of 
algebraically adding the first operand A and the second 
operand B, which sign is applied via the first OR-gate 
73 and the second output of the analysis system 18 to the 
result sign register 29 (FIG. 1) and stored there. 
From the fourth output of the analysis unit 72 (FIG. 

2) there is the overflow attribute () which is applied via 
the second OR-gate 74 and the third output of the anal 
ysis system 18 to the overflow attribute register 56 
(FIG. 1) and stored there. 

Thus, as a result of simultaneous operation of the 
modular arithmetic unit 7 and the analysis system 18, 
there are formed the result of the operation of algebra 
ically adding the first operand A and the second oper 
and B, the sign Z of the result S, and the overflow 
attribute (), which are stored by the result register 25, 
the result sign register 29 and the overflow attribute 
register 56, respectively. 
When reasonable (modular) operations of multiplica 

tion and division within the range P of the number 
system are being performed, the modular arithmetic 
unit 7 is in action. The first operand A and the second 
operand B are applied to its first input 8 and its second 
input 9 from the outputs of the registers 1 and 2, respec 
tively. The result S of a reasonable operation that has 
been carried out is applied from the output of the modu 
lar arithmetic unit 7 to the result register 25 and stored 
there. 
The sign Zsof the result S of the reasonable operation 

is determined with the aid of the analysis system 18 as in 
the cases of the operations of multiplication and division 
described above. The sign Zsis stored by the result sign 
register 29. 
When performing reasonable operations, there is no 

need to calculate the overflow attribute (), as the values 
of the first operand A, the second operand B and the 
result S are not in excess of the range P of the number 
system. 

Operation of the proposed divider 38 is based on the 
theory of carrying out the operation of dividing an 
arbitrarily selected number by a number system base 
and by 2. The embodiment under review carries out the 
operation of division by the first base p of the number 
system and by two. Consider now operation of the 
claimed divider stage by stage. Stage one consists in 
analysing the divisor B by the unit 84 (FIG. 3). If the 
first residue 6=0, it is inferred that the divisor B is 
divisible by p (in this case, the division operation can be 
carried out in the formal manner). If, £170, the divisor 
B is divided by 2 with the aid of the unit 86. The result 
is B-B, is divided by p, if {3" = 0 and by two if 6 A. 
O etc., the operation being carried out k times until 
B = 1, which is registered by the unit 93. 

Concurrently with this, the dividend A is divided by 
p if g = 0 and by two if g 7 0, which operation is 
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carried out by the unit 86. The result of the division is 
A1A1 is divided by p if g = 0 and by two if B," a 0, 
which is done k times, until A is produced. 
After B has been analyzed by the unit 93 and com 

pared with l and after it has been established that B = 
1, there begins Stage Two. 
During Stage Two, the unit 106 calculates the prod 

uct of Ak-B; a new dividend is found with the aid of the 
units 110 and 126, 

A = A - A, B (14) 

Stage Three is the same as Stage One except that A is 
substituted for A until A is produced. 
During Stage Four, the unit 106 calculates the prod 

uct of A. B; the units 110 and 126 find a new dividend. 
A = A' - A - B (15) 

Iterations are repeated until A'" 0, which is 
registered by the unit 98. 

In the process under review, the aggregate of Stages 
One and Two form one iteration which begins with 
dividing the dividend by p and by 2 and ends with the 
formation of a new dividend A, A, etc. 
The final result of dividing the dividend A by the 

divisor B is as follows: 

C = (A/B) = A + A +, . . . , + A (16) 

C is formed in the adder 103. 
Consider now operation of the proposed division 

device when dividing the dividend A by the divisor B, 
both being represented in the system of residual classes 
by their residues with reference to the bases p. p. . p. 
namely, A = (a, a2 ... d) and B = (A1, A3... A), with 
position attributes R and R. 
For greater clarity and brevity, here and elsewhere in 

the text, the expression ". . . the divisor B is applied 
from the divisor bus 46. . . ' will be used instead of " . 

... a signal corresponding to the divisor B is applied 
from the divisor bus 46. ... ', etc. 

Consider the first iteration. 
First, the divisor B is applied from the divisor bus 46 

to the first input 85 of the divisor analysis unit 84. The 
divisor analysis unit 84 is intended for the selection of an 
elementary divisor. 
As a signal is applied from the signal control bus 41 to 

the second input 137, the unit 84 makes the zero analysis 
of the residue g. If g = 0, the divisor B applied to the 
second multichannel input 89 of the unit 86 is divided by 
p; if g A- 0, the divisor B is divided by 2. 
As this takes place, there are applied control signals 

from the first and second outputs of the unit 84 to the 
second input 90 and the third input 91 of the unit 86. 
The result of the division is taken from the first output 
of the unit 86 and is expressed as follows: 

B (A", f3 - g") 

Concurrently with this process, the dividend A is 
divided by p if g = 0 and by two if g 7- 0. 
A is the result of the division of the dividend A by p. 

In accordance with a control signal applied from the 
bus 41 to the eighth input 136, the dividend A is applied 
from the bus 49 to the multichannel input 87; the posi 
tion attribute R is applied from the bus 51 to the first 
input 88 of the unit 86. 
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The result B of the division of the divisor B is applied 
from the first multichannel output of the unit 86 to the 
input 94 of the end of iteration unit 93; the unit 93 com 
pares said result to one. If B a 1, B is applied to the 
multichannel input 95 of the unit 84; in the presence of 5 
a signal at the third input 97 applied thereto from the 
output of the unit 93, the unit 84 compares the residue 
f' to zero. 

If {3" = 0, B is divided by p. If 6' 57 0, B1 is divided 
by 2. 
At the same time, A is divided by p, if £8 = 0, and 

by 2, if B" a 0. The division is carried out by the unit 
86 in the presence of signals at the third input 91 and the 
fifth input 96 of said unit 86. The unit 93 compares to 
unity the new result B of the division of the divisor B, 
which is obtained from the first multichannel output of 
the unit 86. The process of dividing B and A by p and 
2 is continued until B = 1. 

If B = 1, in accordance with a signal applied from 
the output of the unit 93 to the input 99 of the unit 98, 20 
said end of division unit 98 analyzes the value of A. 
which is applied from the second multichannel output 
of the unit 86 to the multichannel input 100 of the unit 
98. If A = 0, the result of the division is removed from 
the output of the adder 103 in the form of the quotient 

O 

15 

25 

C = A/B) = (C. C. . . . C.) (17), 

where defines the integer part of the number result- 30 
ing from the division of A by B. 

If A a 0, A is applied to the first multichannel input 
108 of the multiplier 106 to whose second multichannel 
input 109 there is applied the divisor B which, by a 
signal applied to the first input 107, is multiplied by A. 
The result of this operation, i.e. A B with the position 
attribute RAB, is taken from the multichannel output 
and the output of the multiplier 106. 

Simultaneously, A is applied to the multichannel 
input 105 of the adder 103, wherein it is either sub 
tracted from or added to the original contents of the 
adder 103, depending upon a signal across the second 
input 121 applied thereto from the unit 120 for selecting 
the operating conditions of the adder (following the 
first iteration, which is indicated by that B = 1, A is 
recorded in the adder 103). 
By a signal at the first input 111, the unit 110 com 

pares the value of Ak-B with A. 
RAB is applied together with the positional attribute 

AB; the dividend A is applied with the position 50 
attribute R.A. 
A-B with RB is applied from the multichannel 

output and the output of the multiplier 106 to the sec 
ond multichannel input 114 and the third input 115 of 
the unit 110. 
The dividend A with R is applied from the third 

multichannel and the second outputs of the unit 86 to 
the fourth multichannel input 118 and the fifth input 119 
of the unit 110. 
The subtracting unit 126 calculates the value of the 

new dividend A" with the position attribute R4, accord 
ing to the following rules: 
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(1) A" = A. B - A, 
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if A. B > A, which is indicated by a signal applied from 
the first output of the unit 110 to the second input 128 of 
the unit 126; 

38 

(2) A = A, B - A + P. 

If A . B < A, which is indicated by a signal applied 
from the second output of the unit 110 to the first input 
127 of the unit 126. 
A-B with the position attribute RB is applied to 

the first multichannel input 129 and the third input 130 
of the unit 126; A with the position attribute R is ap 
plied to the second multichannel input 131 and the 
fourth input 132 of the unit 126. 
The signals applied from the output of the unit 110 to 

the first input 122 and the second input 124 form at the 
output of the unit 120 a subtraction signal which is 
applied to the second input 121 of the adder 103. The 
signal which is applied from the second output of the 
unit 110 to the third input 125 of the adder 103 is an 
addition signal. 
From the multichannel first outputs of the unit 126, 

the values of the new dividend A" with the position 
attribute R are applied to the third multichannel input 
133 and the seventh input 134 of the division unit 86. A 
signal applied from the output of the end of division unit 
98 to the fourth input 102 is a signal to begin the analysis 
of the residueg of the divisor B; if present at the fourth 
input 102 of the division unit 86, this is a signal for the 
division of the new dividend A'. This is the beginning of 
a new iteration, where A with R is replaced by A" with 
R. 

Iterations similar to those described above are contin 
ued until A. 

Consider now operation of the proposed divider 
shown in FIGS. 8 and 8' when dividing the dividend A 
by the divisor B, both being represented in the system of 
residual classes by their residues related to the bases p1, 
p. . . p, namely, A = (a1, a2 . . . a) and B = (f31, f2 

... (3), which are applied through the dividend bus 49 
and divisor bus 46 with the position attributes R and 
R, being applied through the bus 51 and the bus 44 
respectively, 

Firstly, the first residue 6 of the divisor B is applied 
via the first input 85 of the unit 84 to the second input of 
the first AND-gate 236 to whose first input there is 
applied a start division control signal, which signal 
arrives from the control bus 41 via the second input 137 
of the unit 84 and the first OR-gate 235. In addition, the 
control signal is applied from the output of the first 
OR-gate 235 to the first output of the unit 84. From the 
output of the first AND-gate 236, 6 is applied via the 
second OR-gate 238 to one of the inputs of the compari 
son circuit 240. A zero signal is applied to the other 
input of the comparison circuit 240 from the memory 
register 239. From the output of the comparison circuit 
239, there is produced a signal indicating that f = 0, or 
an unfulfilled comparison signal which is applied to the 
second output of the unit 84. 
The divisor B with the position attribute R are ap 

plied via the multichannel input 89 and the fourth input 
92 of the division unit 86 and via the multichannel input 
169 and the second input 170 of the first logical unit to 
the inputs of the first AND gate 241. As a control signal 
is applied from the first output of the unit 84 to the 
second input 90 of the unit 86 and the third input 171 of 
the first logical unit 138, B and R are applied via the 
first AND gate 241 to the output of the OR gate 243. 

If g = 0, B and R are applied via the third AND 
gate 244 to the multichannel input 141 and the input 142 
of the first halver unit 140 for division by p. 
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This takes place in the presence of a signal across the 
fourth input 172 of the first logical unit, which signal 
arrives from the second output of the unit 84 via the 
third input 91 of the unit 86. 

If {3, 5/- 0, B and Rare applied via the fourth AND 5 
gate 245 to the multichannel input 144 and the input 145 
of the halver 143. The result of dividing B with R is 
removed, in the form of B with R, from the two out 
puts of the first OR-gate unit 146. 

Simultaneously, there takes place the division of the 
dividend A. A with the position attribute R is applied, 
via the first multichannel input 87 and the first input 88 
of the unit 86 and via the second multichannel input 176 
and the fourth input 177 of the second logical unit 139, 
and in the presence of a control signal from the control 
bus 41 at the eighth input 136 of the unit 86 and the fifth 
input 178 of the second logical unit 139, to the outputs 
of the first AND gate 246. From the outputs of the first 
AND gate 246, A and R are applied via the second 
OR-gate 252, to the memory register 159. In addition, A 20 
and R4 are applied via the first OR gate 249 if g = 0 
and via the fourth AND gate 250, to the unit 153 of 
division by pl; when 3 A. O., A and R are applied via 
the fifth AND gate 251 to the halver 156. 
From the first multichannel output of the unit 86, the 

result of dividing the divisor B is applied via the input 
94 of the end of iteration unit 93 to the input of the 
comparison circuit 253. Applied to the other input of 
the comparison circuit 253 is unity from the output of 30 
the memory register 254. If no comparison of B with 
unity takes place, a corresponding signal is applied from 
the output of the unit 93 via the third input 97 of the unit 
84 and transmits the first residue 3 of B from the first 
multichannel output of the unit 86 via the second AND 
gate 237 and the second OR-gate 238 to the input of the 
comparison circuit 240. 
The same signal from the output of the unit 93 is 

applied from the fifth input 96 of the division unit to the 
fifth input 173 of the first logical unit 138 and the second 
input 174 of the second logical unit 139. As said signal 
is applied to the first logical unit 138, B, with R are 
applied from the multichannel output and the output of 
the first OR-gate 146 unit via the second AND gate 242 
to the output of the OR-gate 243. 

In the second logical unit 139, by a respective signal, 
A and R4 are applied from the outputs of the second 
OR-gate unit 162 via the second AND gate 247 to the 
output of the first OR-gate 249. 

If B as 1, B1 and Ai are divided by two or pi, depend 
ing on whether the first residue g" of B is equal to zero. 
The process is continued until B = 1, which is regis 
tered by the comparison circuit 253 from whose output 
there is initiated a comparison to unity signal. 
The comparison to unity signal is applied from the 55 

output of the unit 93 via the input 99 of the unit 98 to the 
input of the AND gate 255. The values of A are applied 
from the second multichannel output of the unit 86 via 
the multichannel output 100 of the unit 98 to the multi 
channel input of the AND gate 255. From the output of 60 
the group 255 of AND-gates, A is applied to the input 
of the comparison circuit 257 whose other input is con 
nected to the output of the memory register 256, 
wherein zero is stored. The comparison circuit 257 
compares A to zero; if A = 0, there is initiated a signal 
which provides the result of division, via the first input 
104 of the adder 103 and the second AND gates 260, 
from the output of the modular adder 259. The result of 

10 

15 

25 

40 

45 

SO 

65 

40 
the division is produced in the form of C = A/B = C, 
C2 . . . C. 

If A a 0, the value of A is applied from the second 
multichannel output of the unit 86 via the multichannel 
input 105 of the adder 103 to the input of the first AND 
gate 258. To the second input of the first AND gate 258, 
via the first input 104 of the adder 103, there is applied 
a signal indicating that A does not compare to zero. 
From the output of the first AND gate 258, A is applied 
to the first input of the modulo adder 259, where it is 
either added to or subtracted from the original contents 
of the modulo adder 259 of modular adders. Whether it 
is subtraction or summation depends upon the signals at 
the second input 121 and the third input 125 of the adder 
103, which signals are applied from the output of the 
unit 120 and the second output of the unit 110. 

If Ak A. 0, a corresponding signal is applied from the 
output of the unit 98 to the first input 107 of the multi 
plier 106. A from the second multichannel output of the 
unit 86 and the divisor B from the divisor bus 46 are 
applied via the first multichannel input 108 and the 
second multichannel input 109 to the first multichannel 
input 219 and the second multichannel input 220 of the 
decoder 218 (FIG. 7). The decoder 218 formally multi 
plies. A by B. From the output of the decoder 218, the 
product A, B is applied via the first AND-gate unit 221 
and the first OR-gate unit 227 to the input 231 of the 
generator 230 which calculates the position attribute of 
the product A. B. Operation of said generator 230 will 
be described below. 

In addition, A B is applied from the output of the 
decoder 218 via the second OR gates 230 to the multi 
channel output of the multiplier unit 106. 

From the multichannel output and the output of the 
multiplier 106, AB and the position attribute RB 
are applied via the second multichannel input 114 and 
the third input 115 of the product analysis unit 110 to 
the inputs of the first parity generator 261 which calcu 
lates the parity i (A-B) of the product A.B. Opera 
tion of the first parity generator 261 is described below. 
A and the position attribute R are applied from the 
second multichannel output and the first output of the 
unit 86 via the first multichannel input 112 and the sec 
ond input 113 to the inputs of the second parity genera 
tor 262 which calculates the parity (A) of A. In the 
presence of a signal to the effect that A does not com 
pare to zero, which signal is applied from the output of 
the unit 98 to the first input 111 of the unit 110, the 
divisor B and the position attribute R are applied via 
the third multichannel input 116 and the fourth input 
117, and via the first AND gate 263 and the OR gate 
265, to the inputs of the third parity generator 266 
which calculates the parity i (B) of the divisor B. 
The arrival of the signal to the effect that Adoes not 

compare to zero at the first input 111 of the unit 110 
from the output of the unit 98 makes it possible to have 
the values J. (A) and y (B) at the output of the sixth 
AND-gate 270. (A) is applied via the fifth AND-gate 
269; J (B) is applied via the seventh AND-gate 271. 

In this case, at the output of the first modulo 2 adder 
274 there is produced the value II. 

Il = ((A') & (BD) e (AB) (18), 

where 69 denotes modulo two summation. 
If II = 0, the product Ak-B is outside the range P, i.e. 

A B > P. In this case, a signal from the first output of 
the unit 110 is applied to the first input 122 of the unit 
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120 and forms a subtraction signal at its output, which 
subtraction signal is applied via the second input 121 of 
the adder 103 to the third input of the modulo adder 
259. In addition, the signal from the first output of the 
unit 110 is applied to the second input 128 of the sub- 5 
tracting unit 126. The values applied at this point to the 
subtracting unit 126 are: to the first multichannel input 
129 and the second multichannel input 131 there are 
applied AB and A from the multichannel output of the 
multiplier 106 and the multichannel output of the mem 
ory register 159 of the unit 86, respectively; to the third 
input 130 and the fourth input 132 there are applied 
RAB and Ra from the output of the multiplier 106 and 
the output of the memory register 159 of the unit 86, 
respectively. A-B and A are applied from the multi 
channel inputs 129 and 131 of the unit 126 to the inputs 
of the group 276 of decoders, which group 276 calcu 
lates the value of the new dividend from the formula: 

O 

5 

A = A. B - A 20 

The new dividend is applied from the second output 
of the group 276 of decoders via the third AND gate 
279 and via the first OR gate 284 to the first output of 
the subtracting unit 126. The position attribute R4 is 2. 
calculated by the adder 283 from the formula: 

- X et RA = R -- RB - Ra (19), 
30 

where 

1 if af, ) a 
e = ( 35 

and T, T. . . t are constant number systems. 
RB and RA are applied from the inputs 130 and 132 

of the unit 126; R is applied from the memory register so 
281; e, T, with i = 1.2 . . . n, is applied from the first 
output of the group 276 of decoders via the first AND 
gate 277. 
RAB is applied from the output of the adder 283 via 

the second OR gate 286 to the second output of the 
subtracting unit 126. If I = 1, a signal corresponding 
to this value is applied to one of the inputs of the second 
AND gate 264 of the unit 110 and transmits A and R. 
from the fourth multichannel input 118 and the fifth 
input 119 via the second AND gate 264 and the OR gate 
265 to the inputs of the third parity generator 266. The 
same signal is applied to the second input 123 of the 
multiplier 106. Due to this signal, A-B - A is applied 
from the second output of the group 276 of decoders of 
the unit 126 via the third input 135 of the multiplier 106 55 
and via the second AND gate 224 to, firstly, via the 
second OR gate 232 to the multichannel output of the 
multiplier 106, and secondly, via the first OR gate 227 to 
the input of the generator 230. 

In this case, the first parity generator 261 calculates 60 
the parity J (A. B - A) of A. B - A from its value and 
the position attribute RB - A calculated by the 
generator 230 of the multiplier 106. Then, to the second 
modulo 2 adder 275 there is applied J. (A B - A) from 
the output of the first generator 261 via the fourth 65 
AND-gate 268; Ji (AB) is applied from the output of 
the memory register 273; and I (A) is applied from the 
output of the third parity generator 266 via the eighth 
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AND-gate 272. At the output of the second adder 275 
there is formed a value 

II = (A) B (AB) (B I(A B - A) (20). 

If I = 1, this shows that AB > A. In this case, A" 
= A, B - A is applied from the second output of the 
group 276 of decoders via the fifth AND gate 282 and 
the first OR gate 284 to the first output of the subtract 
ing unit 126. In this case the position attribute R is 
applied from the output of the multiplier 106 via the 
third input 130 of the unit 126 and via the second AND 
gate 278 and the second OR gate 286 to the second 
output of the subtracting unit 126. 

If II = 1, the corresponding signal is applied to the 
second input 124 of the unit 120 and forms a subtraction 
signal at its output. 

If II = 0, this indicates that Ak-B k A. In this case, 
A. B - A from the second output of the group 276 of 
decoders, the position attribute R B - A from the 
output of the generator 230 of the multiplier 106, and 
R from the memory register 281 are applied via the 
fourth AND gate 280 to the inputs of the generator 285 
of an additional number. Operation of the additional 
number generator 285 is described below. 
The value of the new dividend A' that is being sought 

is applied from the first output of the generator 285 via 
the first OR gate 284 to the first output of the unit 126. 
The position attribute R is applied from the second 
output of the generator 285 via the second OR gate 286 
to the second output of the unit 126. 

In this case, the signal, which is applied from the 
output of the second modulo 2 adder 275 via the third 
input 125 of the adder 103 to the second input of the 
modulo adder 259, is an addition signal. 
From this moment, there begins a second iteration, in 

which the dividend is A" with the position attribute R; 
the divisor in this case is the initial value of B with the 
position attribute R. 
A signal to begin the analysis of the first residue f3 of 

the divisor B is a signal of no comparison of A to zero, 
which is applied from the output of the unit 98 via the 
fourth input 102 and the first OR-gate 235. The same 
signal, which is applied via the sixth input 101 of the 
unit 86 and the seventh input 181 of the second logical 
unit 139, transmits A" and R, from the multichannel 
output and the first output of the unit 126 via the third 
multichannel input 133 and the seventh input 134 of the 
unit 86, via the third multichannel input 179 and the 
sixth input 180 of the second logical unit 139, and via 
the third AND gate 248 to the inputs of the first OR 
gate 249 and the inputs of the OR gate group 252. The 
division process then continues as described above. 

Iterations similar to those described above are re 
peated until the unit 98 produces a signal to the effect 
that A is equal to zero. 

Consider now operation of the unit 143 (FIG. 5) for 
division by a predetermined base. In the present case, 
division is carried out by the first base p 
To each of the decoders 182 . . . 182, there are 

applied in pairs the values of residues at and a . . . at 
and a 
The decoders 182 . . . 182 convert the above val 

ues, so that there are the following two values at their 
outputs: at the first output, e, T, where 



4,121,298 

(E > d, e = 
0 if as a, 

at the second output, 

di - a 
= -- P 

mod P. (21). 

with i = 2,3 . . . n, 
The values of a', d's, ... a', with i = 2,3 ... n, at the 

second outputs of the decoders 182 . . . 1821 are the 
sought for values of the residues of A' = (a", a' . . . a') 
as a result of dividing A = (a1, a2 . . . a) by p. 
The first residue a' of A is found in three steps: 
Step One. On the basis of the values of the residues 

o, a, and a', the decoders 1831. . . 1831 find: 

Pa. - (a, - a) (22) 
T. P 

with i = 2,3 . . . n. 
Step Two. The adder 189 adds, with reference top, 

the values of tre, applied from the first outputs of the 
decoders 182 . . . 1821, the values shown in formula 
(22) applied from the outputs of the decoders 1831. . . 
183, , and the value of R applied from the input 145 
of the unit 143. At the output of the adder 189 there is 
formed the value 

x = R, -5 te, -st, Pa., - al) mod P.' 
i = 2 i=2 l 

Step Three. The first decoder 190 reduces X to 

(24), a = 4 mod P. t 

where a' is the first sought for residue of A removed 
from the first output of the first decoder 190. 

In order to find the position attribute of A, the adder 
192 adds the values of tre, applied from the first outputs 
of the decoders 182 . . . 1821, the values shown in 
formula (22) applied from the outputs of the decoders 
1831. . . 183, the value of R applied from the input 
145 of the unit 143, and the value of T. a'applied from 
the first output of the first decoder 190; at the output of 
the adder 192, there is formed the value 

P, a - (a, - a) t (25) - T - a - X te 
P. 2. ' 

The second decoder 200 divides Y and thus deter 
mines the sought for position attribute of A1, namely, 

R = Y/p (26) 

The halver 140 operates as follows (FIG. 6). As A = 
(a, a... a) with the position attribute Ris divided by 
2, the result is A = (a", a' . . . a') with the position 
attribute R. 
Each of the decoders 203 . . . 203, transforms the 

input values of the residues at . . . an into the values a 1. 
a1 . . . an-an, where a . . . an are also number system 
constants. The values Rof the number A applied from 
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the input 142 of the unit 140 are transformed into a-R 
by the position attribute decoder 206. 
The outputs of the decoders 203 . . . 203, and the 

output of the decoder 206 are connected to the inputs of 
the modulo 2 decoder 204 in order to produce at the 
decoder's output the value 

A = (27) X a, a, + a R mod 2 = 

Each of the decoders 208. . . 208 transforms each 
pair of input values of a and A . . . a and A into the 
sought for values of the residues a' . . . a' according to 
the formula: 

- A a = - nodp (28) , - - - 

with i = 1, 2 ... in which are removed from their second 
outputs. 

In order to find the position attribute of the number 
A, the value of R from the input 142 of the unit 140 
and the values, formed at the second outputs of the 
decoders 208. . . 208, i.e. 

put = Ti(e, + p.) (29) 

where 

e = ( if a., 2 A' whereas 

P 1 if a. A is odd 
0 if a., - A is even, while 

c l,2,. . . in 

are applied to inputs of the adder 212 with the following 
value being formed at its output: 

G (30) n 
R - X T, (E, + ) i = 1 

The decoder 216 of the position attribute provides for 
division by two of the sum with the sought for value 
Rabeing formed at its output 

G (31) 
2 i.e. R = 

The additional number generator 285 for A = (a, a 
. . . a) with the position attribute Roperates as fol 
lows. 

Each of the decoders 287. . . 287(FIG. 9) transforms 
the input values of aginto two values. First, the value of 
the sought for residue as of the additional number A = P 
- A = (a . . . a.) where 

A = T - A = (a, a . . . a.) (32) 

where a = P - a mod P, with i = 1, 2 ... n. Second, 
the value of T. e. where 

e t if a., 7 0 
' 0 if a, 7- 0 
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with i = 1, 2 . . . n. 
Said values of tre, from the first outputs of the decod 

ers 287 . . . 287, the value of the position attribute R 
from the third input of the generator 285 and via the 
decoder 288, and the value of Refrom the third input of 5 
the generator 285 are applied to the inputs of the adder 
289 at whose output there is formed the position attri 
bute R4- of the additional number A, which is done by 
the formula: 

O 
r (33). 

R = R - R - X. i = 1 

The operation of the proposed multiplier 39 is based 
on the principle whereby the product C equal to 15 

A B 
P 

can be represented as follows: 20 

4.A - (4 a b) + 4 + ba - d. (' P P F - + - -- 

Here, the value of the correction “a” of the multipli 
cand A is such that the difference (A - a) is divisible by 
P, without any residue, while the value of the correction 
"b" is such that the difference (B - b) is divisible by P. 
without any residue. 
The value P, is the first part of the limit value P of the 

number system range and is selected on the assumption 
that 

25 

30 

P - VP (35) 

with P, r PP. P 35 
The value P is the second part of the limit value P of 

the number system range and is selected on the assump 
tion that 

P = P/P, (36) 40 

with P t Pl: P. Pka-v) 
Evidently, the limit value P of the number system 

range is equal to 
45 

P = P.P. (37) 

In accordance with the limit value P of the number 
system range being divided into the first part P, and the 
second part P, the multiplicand A = (a1, a2 . . . a) is 
also divided into a first part A = (al, an . . . a) and a 
second part Ak = (a.ki, aka . . . aka-v). 

Similarly, the multiplier B = (g, f$... f6) is divided 
into a first part B, = (gi, g2 ... 6) and a second part 
B. A. (Bki, ga Akt-v). 
Accordingly, the multiplier 39 operates as follows. 

The multiplicand A is applied from the multiplicand bus 
50 (FIG. 10) to the first input 291 of the first correction 
generator 290 wherein the value of the multiplicand 
correction 'a' is calculated. The multiplier B is applied 60 
from the multiplier bus 48 to the first input 300 of the 
second correction generator 299 wherein the value of 
the multiplier correction "b" is calculated. 
From the multiplicand bus 50, the multiplicand A is 

also applied to the second input 295 of the first subtrac- 65 
tion unit 293, which has applied to its first input 294 
from the output of the first correction generator 290 the 
value of the multiplicand correction "a", the difference 

50 

55 
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(A - a) being calculated therein. The multiplier B from 
the multiplier bus 47 is also applied to the second input 
304 of the second subtraction unit 302 whose first input 
303 receives the value of the multiplier correction "b", 
the difference (B - b) being calculated in this unit. 

In the first division unit 297, the quantity (A - a) 
applied to its input 298 is divided by the first part P, of 
the limit value P of the number system range. Let us 
denote by A the quotient resulting from the difference 
(A - a) being divided by P. 

In the second division unit 306, the quantity (B - b) 
applied to its input 307 is divided by the second part P. 
of the number system range limit value. Let us denote 
by B the quotient resulting from the difference (B - b) 
being divided by P. 
The multiplication unit 308 calculates the following 

product values: 
value AB; the quotient value A is applied to the first 

input 309 from the output of the first division unit 297, 
and the quotient value B is applied to the second input 
310 from the output of the second division unit 306, the 
product value A-B being the augend of formula (34). 
New multiplicand value a-B: the multiplicand correc 

tion value "a" is applied from the output of the first 
correction generator 290 to the fifth input 313; 
new multiplier value b. A: the multiplier correction 

value "b" is applied from the output of the second cor 
rection generator 299 to the sixth input 314. 
The product value A : B is applied from the third 

output of the multiplication unit 308 to the first input 
321 of the modulo adders unit 320. 
Thus, the first stage of operation of the multiplying 

device is completed. To describe the second stage of 
operation of the proposed device, the right-hand side of 
equation (34) is transformed in accordance with the 
number system range limit value P being divided into 
two parts, namely, P = P.P. 
We obtain: 

4 - B - - (38) 
p 

(4 - d. ( . ) a . B -- 24- - a 2 
P. P. + , , + , , P 

Since 

A - a . (39) 
P. = A and 

B - B e (40), 

f = B 

A. B. B b. A b (41) - = 2, R ---a -- - - 4 - - d . - = A, B + P. + - P 

we have 

a . b 
P < 

wherein (a-b)/P 
is the multiplication method error, and 

A - a (39) 
P. = A and 
J 
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-continued 
B - b (40), = B 

To find the addend in expression (41), the new multi 
plicand value a B should be divided by the first part P. 
of the number system range limit value P. To this end, 
the new multiplicand value a-B is applied from the first 
output of the multiplication unit 308 to the third input 
316 of the first correction generator 290 and to the 
fourth input 317 of the first subtraction unit. From the 
fourth output of the multiplication unit 308, the desired 
quotient value a-B/p, is applied to the second input 322 
of the modulo adders unit 320. 

Similarly, to find the other addend "b" in expression 
(41), the new multiplier value b. A should be divided by 
the second part P. of the limit value P. To this end, the 
value b.A is applied from the second output of the mul 
tiplication unit 308 to the third input 318 of the second 
correction generator 299 and to the fourth input 319 of 
the second subtraction unit 302. From the fifth output of 
the multiplication unit 308, the desired quotient value 
b.A/P is applied to the third input 323 of the modulo 
adders unit 320. 

Derived at the output of the modulo adders unit 320 
is the desired product value 

C = - 

which is calculated from formula (41). 
Thus, the proposed multiplier 39 operates in two 

stages; during the first stage, given the values of the 
multiplicand A and the multiplier B, the product AB is 
found and the values of the new multiplicand a B and 
the new multiplier b.A. are calculated; during the second 
stage, the proposed device 39 makes use of the new 
multiplicand value a B and the new multiplier value 
b.A, applied, respectively, to the inputs 316 and 318 of 
the first and second correction generators 290 and 299. 
Upon completion of the second stage of operation, 

formed in the modulo adders unit 320 in accordance 
with formula (41) is the desired product C" of multipli 
cation of the multiplicand A by the multiplier B. 

Consider now the operation of the proposed multi 
plier 39 with reference to FIG. 14. 
The first part A, of the multiplicand A, or more pre 

cisely, A = (a, at . . . a), is applied from the first 
channel 348 of the multiplicand bus 50 via the first input 
291 of the first correction generator 290 to the second 
input 326 of the logical unit 324. A signal from the 
control bus 42 is fed via the second input 292 of the first 
correction generator 290 to the third input 327 of the 
logical unit 324. 

In the presence of the signal from the second input 
327 of the logical unit 324 at the second input 357 of the 
first AND-gate unit 352, the first part A of the multipli 
cand. A passes through the first AND-gate unit 352 and 
the OR-gate unit 358 to the output of the logical unit 
324. 
From the output of the logical unit 324, the first part 

A? of the multiplicand A is applied to the input 329 of 
the generator 328 of the position attribute R4 of the first 
part A of the multiplicand A. 
The position attribute R4, of the first part A of the 

multiplicand A is applied from the output of the posi 
tion attribute generator 328 to the first input 331 of the 
generator 330 of residues, whose second input 332 re 
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ceives the first part A of the multiplicand. A from the 
output of the logical unit 324. 
The generator 330 of residues calculates, from the 

value of the first part A of the multiplicand A and that 
of its position attribute R, the second part a = (x, 
x2 . . . (-) of the multiplicand correction a = (a, 
at . . . a x, x2, ... x- the first part a being known 
and equal to the first part A of the multiplicand A, i.e. 
a = A. 
The generator 330 of residues operates as follows. 

For the first part A, = (a, a2, ... a) of the multiplicand 
A, the residues from the second input 332 of the genera 
tor 330 (FIG. 12) of residues together with the position 
attribute R4, of the first part A of the multiplicand A 
from the first input 331 are applied to the inputs of each 
residue calculating unit 333. . .333. The residue calcu 
lating units 333 . . . .333 operate in a similar manner, 
therefore their operation will be considered with refer 
ence to a single residue calculating unit 333. 
The position attribute R4, of the first part A of the 

multiplicand A is applied from the first input 331 of the 
generator 330 of residues to the input 335 of the decoder 
334, while the residues of the first part Aof the multipli 
cand A are applied from the second input 332 of the 
generator 330 of residues to the inputs 337 of the decod 
ers of the group 336 of decoders. 
The decoder 334 transforms the position attribute 

R4, to a value S.R.f and each one of the decoders of the 
group 336 transforms the residues a to values S'-E. at 
where S and S are also number system constants and i 

1,2.... The value S. Rais applied from the output 
of the decoder 334 to the first input 339 of the specified 
modulus adder 338, while the values S', a are applied 
from the outputs of the decoders of the group 336 of 
decoders to the second input 340 of the specified modu 
lus adder 338, at the output whereofthere is derived the 
first residue x of the second parta of the multiplicand 
correction a in accordance with the following formula: 

X = S, a + S. at +... + S. jv + S'. Raynod P. (42) 

wherein Pistands for a respective number system base. 
Similarly, the residue calculating unit 333 calculates 

the value of the (n - v) the residue x of the second 
part a of the multiplicand correction. 
The calculated values of residues xxx..., x - 

are applied from the outputs of the residue calculating 
units 333. . .333 via the output of the generator 330 
of residues to the outputs of the first correction genera 
tor 290 (FIG. 14). 
At the same time, the second part B of the factor B 

or, more precisely, B = (Aki, 32 . . . g ) is applied 
from the second channel 351 of the multiplier bus 47 to 
the first input 300 of the second correction generator 
229. A signal from the control bus 42 is fed to the sec 
ond input 301 of the second correction generator 299. 
From this point on, the operation of the second correc 
tion generator 299 is similar to that of the first correc 
tion generator 290 except that the generator of residues 
in the generator 299 includes u rather than (n - u resi 
due calculating units, Therewith, derived at the output 
of the second correction generator 299 is the first part 
b = (y1, y2 . . . y) of the multiplier correction b = 
(yya . . . v. 3:1, 3x2 . . . At - ) as the second part be 
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is known and equal to the second part B of the multi 
plier B, i.e. b. = B. 
The second part A of the multiplicand A (which, is 

equal to the second part at of the multiplicand correc 
tion a) is applied from the second channel 349 of the 
multiplicand bus 50 via the second input 295 of the first 
subtraction unit 293 to the first input 360 of the first 
AND-gate unit 359. A signal from the control bus 42 
passes through the third input 296 of the first subtrac 
tion unit 293 to the second input 364 of the first AND 
gate unit 359. In the presence of the control signal, the 
second part A of the multiplicand. A passes via the first 
AND-gate unit 359 and the OR-gate unit 365 to the first 
input of the decoders unit 366. The second input of the 
decoders unit 366 receives the second part at of the 
multiplicand correction a from the output of the first 
correction generator 290 via the first input 294 of the 
first subtraction unit 293. With the aid of the decoders 
unit 366, the second part (4-a) = (a", a' . . . a k-) 
of the difference A-a is calculated from 

a's a' - mod pi (43) 

where i = 1,2... n - v, the first part (A-a), of the 
difference A-a being equal to zero since A= a 
namely (A-a), = (0,0,. . . 0) v. The second part 
(A-a) of the difference A-a is applied from the out 
put of the decoders unit 366 to the output of the first 
subtraction unit 293. 
The first part B, of the multiplier B (which is equal to 

the first part b of the multiplier correction b) is applied 
from the first channel 350 of the multiplier bus 47 to the 
second input 291 of the second subtraction unit 302. The 
second part b of the multiplier correction b is applied 
from the output of the second correction generator 299 
to the first input 303 of the second subtraction unit 302. 
In the presence of a signal at the third input 305 of the 
second subtraction unit 302, which signal arrives from 
the control bus 42, the first part (B-b) = (g", ga. . . 
g") of the difference B-b is calculated in accordance 
with 

f A. - J modp (44) 

where i = 1,2 . . . v, the second part (B-b) of the 
difference B-b being zero since B b, namely, 
(B-b) = (0,0. . . 0) (n - v). 
The operation of the second subtraction unit 302 is 

identical to that of the first subtraction unit 293, de 
scribed above, a the result in the form of the first part 
(B-b), of the difference B-b is derived at its output. 
The second part (A-a) of the difference A-a is 

applied from the output of the first subtraction unit 293 
via the input 298 of the first division unit 297 to the 
input 342 of the decoders unit 341 (FIG. 13). Derived at 
the output of the decoders unit 341 is the second part 

(4-a). 
of the quotient (A-a)/P in accordance with 

(45) 
o (A - a) - (41), - d - - , or 

aw - -a- (46) 

O 

15 

25 

30 

35 

40 

45 

50 

55 

65 

50 
where di = avark mod p, with t = P, mod pandi 
= 1,2 . . . n - 1. 
The derived second part A of the quotient (A-a) is 

applied from the output of the decoders unit 341 to the 
first output of the division unit 297 and to the input 346 
of the position attribute generator 343 whose operation 
is similar to that of the above-described position attri 
bute generator 328. The position attribute R of the 
second part A of the quotient (A-a)/P is applied from 
the output of the position attribute generator 343 to the 
second input 347 of the generator 345 of residues, 
whose first input receives the second part A of the 
quotient (A-a)/P from the output of the decoders unit 
341. The generator 345 of residues operate in a similar 
manner as the generator 330 of residues (FIG. 12). 
Thus, the calculated first part 

(44) 
of the quotient (A-a)/P is applied from the output of 
the generator 345 of residues to the second part of the 
output of the division unit 297. 
The operation of the second division unit 306 (FIG. 

10) is similar to that of the above-described first division 
unit 297, the only difference being that applied to its 
input is the first part (B-b), of the difference B-b. In 
this case, the first part 

M, 

P 

of the quotient (B-b)/P is formed in accordance with 

- D - B (47) (B - b) 
P. P 

B = B. B. . . . B.) 

where B. = {3/n mod P with t = P. mod P and i = 
1.2 . . . v. 
The derived first part B, of the quotient (B-b)/P is 

formed at the first part of the output of the division unit 
306, while the second part B,of the quotient (B-b)/P is 
formed at the second part of the output of the second 
division unit 306. 
The first part A,is applied from the second part of the 

output of the first division unit 297 via the second chan 
nel 368 (FIG. 14) of the first input 309 of the multiplica 
tion unit 308 to the first input of the fifth AND-gate unit 
375, and the first part B, is applied from the first part of 
the output of the second division unit 306 via the first 
channel 369 of the second input 310 to the first input of 
the seventh AND-gate unit 377. In the presence of a 
signal, applied from the control bus 42 via the seventh 
input 315 of the multiplication unit 308 at the second 
inputs of the fifth and seventh AND-gate units 375 and 
377, the values A and Bypass to the inputs of the fourth 
decoder unit 386. From the output of the unit 386, the 
first part (A.B), of the product A.B is applied to the first 
channel 392 of the third output of the multiplication unit 
308. 
The second part A is applied from the first part of the 

output of the first division unit 297 via the first channel 
367 of the first input 309 of the multiplication unit 308 to 
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the first input of the third AND-gate unit 373, and the 
second part B is applied from the second part of the 
output of the second division unit 306 through the sec 
ond channel 370 of the second input 310 to the first 
input of the ninth AND-gate unit 379. In the presence of 
a signal at the second inputs of the third and ninth 
AND-gate units 373 and 379, which signal arrives from 
the seventh input 315 of the multiplication unit 308, the 
values A and B pass to the inputs of the third decoder 
unit 385. From the output of the unit 385, the second 
part (A.B) of the product A.B is fed to the third chan 
nel 391 of the second output of the multiplication unit 
3O8. 
The first part (A.B), from the first channel 392 and the 

second part (A,B) from the second channel 391 of the 
third output of the multiplication unit 308 are applied, 
respectively, via the first channel 399 and the second 
channel 400 of the first input 321 of the modulo adders 
unit 320 to the first inputs of the first and second modulo 
adders subunits 405 and 406. 
The first part A, of the multiplicand A, which is equal 

to the first parta, of the multiplicand correction a, i.e. a, 
= A is applied from the first channel 348 of the multi 
plicand bus 50 via the third input 311 of the multiplica 
tion unit 308 to the first input of the twelfth AND-gate 
unit 382 and, in the presence of a signal at the second 
input from the seventh input 315 of the multiplication 
unit 308, passes to the input of the sixth decoder unit 
388. From the output of the unit 388, the first parta; B = 
(a-B) of the new multiplier is applied to the first chan 
nel 398 of the first output of the multiplication unit 308. 
The second part at of the multiplicand correction a is 

applied from the output of the first correction generator 
290 via the fifth input 313 of the multiplication unit 308 
to the first input of the eleventh AND-gate unit 381 and, 
in the presence of a signal applied from the seventh 
input 315 of the multiplication unit 308 at the second 
input, passes to the input of the fifth decoder unit 387. 
From the output of the unit 387, the second part a-B = 
(a B) of the new multiplier is applied to the second 
channel 397 of the first output of the multiplication unit 
308. 
The first part b, of the multiplier correction b is ap 

plied from the output of the second correction genera 
tor 299 via the sixth input 314 of the multiplication unit 
308 to the first input of the second AND-gate unit 372 
and, in the presence of a signal applied from the seventh 
input 315 of the multiplication unit 308 at the second 
input, passes to the input of the second decoder unit 384. 
From the output of the unit 384, the first part bra, = 
(b.A. of the new multiplier is applied to the first channel 
390 of the second output of the multiplication unit 308. 
The second part B of the multiplier B, which is equal 

to the second part b of the multiplier correction b, i.e. 
b = B, is applied from the second channel 351 of the 
multiplier bus 48 via the fourth input 312 of the multipli 
cation unit 308 to the first input of the first AND-gate 
unit 371 and, in the presence at the second input of a 
signal applied from the seventh input 315 of the multi 
plication unit 308, passes to the input of the first decod 
ers unit 383. From its output, the second part be:A = 
(b.A) of the new multiplier b.A. is applied to the second 
channel 389 of the second output of the multiplication 
unit 308. 
At this moment, the second stage of operation starts, 

which is characterized by the absence of a signal at the 
control bus 42, as well as by the fact that the new multi 
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plicanda.B and the new multiplier b-A are used as the 
multiplicand A and multiplier B, respectively, 

In this case, the first part (a8), of the new multipli 
canda B is applied from the first channel 398 of the first 
output of the multiplication unit 308 via the third input 
316 of the first correction generator 290 to the first 
input 355 of the second AND-gate unit 354 and, in the 
absence of a signal at the inverse input 356, passes to the 
second input of the OR-gate unit 358. The second part 
(a-B) of the new multiplicand a B is applied from the 
second channel 397 of the first output of the multiplica 
tion unit 308 via the fourth input 317 of the first subtrac 
tion unit 293 to the first input 362 of the second AND. 
gate unit 361, and, in the absence of a signal at the in 
verse input 363, passes to the second input of the OR 
gate unit 365. Similarly, the first part (b.A), of the new 
multiplier b-A is applied from the first channel 390 of 
the second output of the multiplication unit 308 to the 
fourth input 319 of the second subtraction unit 302. The 
second part (b.A) of the new multiplier b-A is applied 
from the second channel 389 of the second output of the 
multiplication unit 308 to the third input 318 of the 
second correction generator 299. From this moment on. 
the operation of the first and second correction genera 
tors 290 and 299, the subtraction units 293 and 302, and 
the division units 297 and 306 is similar to the one de 
scribed above. 
The first part 

(d. 
and the second part 

B 

of the quotient 

a . b 
P. 

are applied from the second and first part of the output 
of the first division unit 297 via the channels 368 and 367 
of the first input 309 of the multiplication unit 309 to the 
first inputs of the sixth and fourth AND-gate units 376 
and 374, respectively, and, in the absence of a signal 
from the seventh input 315 of the multiplication unit 308 
at the inverse inputs, pass to the first channel 396 and 
second channel 395 of the fifth input of the multiplica 
tion unit 308. 
The first part 

(4) 
and the second part 

(4), 
of the quotient 

b - A 
P 

b. A 
P 
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are applied from the first and second part of the output s 
of the second division unit 306 via the channels 369 and 
370 of the second input 310 of the multiplication unit 
308 to the first inputs of the eighth and tenth AND-gate 
units 378 and 380 and, in the absence of a signal at the 
inverse inputs, pass to the first channel 394 and the 
second channel 393 of the fourth output of the multipli 
cation unit 308. 
The first parts 

a. B b. A ( P ) and ( P 
of the quotients 

) 

are applied from the first channels 396 and 394 of the 
fifth and fourth outputs of the multiplication unit 308 
via the first channels 401 and 403 of the second input 
322 and the third input 323 of the modulo adders unit 
320 to the second and third inputs of the first modulo 
adders subunit 405. From the output of the subunit 405, 
the first part C., of the desired product C" is applied via 
the first channel of the output of the unit 320 to the 
product bus 38. 
The second parts 

a . B b. A ( P. ), and ( P 
of the quotients 

). 

b. A 
P 

a. B 
P. 

and 

are applied from the second channels 395 and 393 of the 
fifth and fourth outputs of the multiplication unit 308 
via the second channels 404 and 402 of the third input 
323 and the second input 322 of the modulo adders unit 
320 to the third and second, inputs of the second mod 
ulo adders subunit 406. From its output, the second part 
C" of the desired product C" is applied via the second 
channel of the output of the unit 320 to the product bus 
38. 
Thus, in the proposed multiplier, the product of mul 

tiplication of the multiplicand. A by the multiplier B is 
found in accordance with expressions (34) and (41). 

Therewith, in accordance with expression (41), the 
multiplicand A had to be divided by the first part Pand 
the multiplier B by the second part P of the number 
system range limit value P. Since both the first part P. 
and the second part P of the limit value P include re 
spective bases pip2... pu, pit P2... p(n-v), to make 
this division possible, the correction values a and b of 
the multiplicand A and multiplier B had to be deter 
mined first. 
The number system range limit value P being divided 

into the first part P, and the second part P is the reason 
why the multiplicand A, the multiplier B, the multipli 
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cand correction a and the multiplier correction b should 
also be regarded as consisting of two respective parts. 
Such subdivision has made it possible to facilitate 

finding the correction values a and b since a = A and 
b. an B. 

In this case, (A - a) and (B - b) are equal to zero, 
which is another factor facilitating the process of find 
ing the product, 

In addition, representation of the desired product C" 
in the form of expression has made it possible to use the 
same hardware twice, namely, once for operation on 
the initial values of the multiplicand A and multiplier B, 
then, for operation on the values of the new multipli 
canda-B and the new multiplier b.A. 
The desired product C" is obtained in accordance 

with expression 41 by way of adding up the results of 
the operation of the proposed device, derived for the 
first and second times 
The proposed shifting device 40 operates as follows. 
The second operand B, which is represented in the 

system of residual classes as B = (6, 6,... (3), where 
B = B; mod p, with i = 1, 2 . . . n, and the position 
attribute R are applied to the inputs of either the first 
shift unit 417 (FIG. 15) or the second shift unit 420. 
The second operand B and the position attribute R 

are applied via the first AND-gate unit 409 to the first 
shift unit 417 if the signal at the input 408 of the docoder 
407 corresponds to the operation of a right shift by one 
bit. In this case, from the output of the decoder 407 
there is derived a signal corresponding to 1. The result 
of the operation of shifting the second operand B is 
applied from the output of the first shift unit 417 via the 
OR-gate unit 423 to the first output of the shifting de 
vice 40. 
The second operand B and the position attribute R 

are applied via the second AND-gate unit 410 to the 
second shift unit 420 if the signal at the input 408 of the 
decoder 407 corresponds to the operation of a left shift 
by one bit. In this case, from the output of the decoder 
407 there is derived a signal corresponding to zero. The 
result of the operation of shifting the second operand B 
is applied from the first output of the second shift unit 
420 via the OR-gate unit 423 to the first output of the 
shifting device 40. A left shift by one bit corresponds to 
multiplying the second operand B by two, so there may 
occur a situation when the result of a left shift of the 
second operand B is greater than the range P of the 
number system, i.e. 2...Bd P. In this case, from the sec 
ond output of the second shift unit 420 there is derived 
an overflow signal equal to 1, which signal, is applied to 
the second output of the shifting device 40. 
The first shift unit 417 operates as follows. 
The second operand B and the position attribute R 

are applied to the inputs 427 (FIG. 16) and 428, respec 
tively, of the parity generator 426. 
The parity value (B) of the second operand B is 

applied from the output of the parity generator 426 to 
the second input 431 of the division unit 429 to whose 
first input 430 there is applied the second operand B. 
From the output of the division unit 429 there is de 

rived the sought for value of the second operand B 
shifted to the right by one bit. This value is equal to B/ 
if the parity value (B) of the second operand B is equal 
to zero, or it is equal to 
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B - I 
2 

if the parity value l (B) of the second operand B is equal 5 
to 1. 
The second shift unit 420 operates as follows. 
The second operand B is applied to the input 433 

(FIG. 17) of the position attribute generator 432. From 
the residual value of the second operand B equal to (31, 
f3... (3), the position attribute generator 432 calculates 
the true value R of the position attribute of the dou 
bled second operand B. 
Apart from this, the second operand and the position 

attribute R are applied to the first input 435 and the 
second input 436 of the shift circuit 434, from whose 
first output there is derived the result of the operation of 
a left shift by one bit, which result is applied to the first 
output of the second shift unit 420. 
From the second output of the shift circuit 434 there 20 

is derived the rating value of the position attribute R of 
the result of a left shift by one bit, which value is applied 
to the first input 438 of the comparison circuit 437. 
The rating value of the position attribute R is com 

pared to the true value of the position attribute, which 25 
is applied to the second input 439 of the comparison 
circuit 437. If these values are equal, from the output of 
the comparison circuit 437 there is derived a signal 
corresponding to zero. 

If the rating value of the position attribute R is not 30 
equal to the true value of the position attribute, from the 
output of the comparison circuit 437 there is derived a 
signal corresponding to 1, which signal is applied to the 
second output of the second shift unit 420. 
The shift circuit 434 operates as follows, 
From the first input 435 (FIG. 18) of the shift circuit 

434, the second operand B is applied to the input 441 of 
the group 440 of decoders. Each decoder 440 . . . 440, 
of the group 440 of decoders converts the respective 
values of the residues (3... (3 of the second operand B 
into residues g . . . g., according to the formula 
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f = 2 (3, mod p, (49), 
with n = 1, 2 . . . n. 
The values B, (with i = 1, 2 . . . n) are derived from 

the first outputs of the respective decoders 440 . . . 
440, and applied to the first output of the shift circuit 
434. 
From the second outputs of the decoders 440 . . . 

440, there are taken the values e, which are formed 
according to the formula: 

45 
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7, if 23, e P, 
f o if 2 s, 2 p. 55 

where T are constants of the number system. 
The values e (with i = 1, 2... n.) are applied to the 

first input 446 of the adder 445. 
The value R of the position attribute of the second 

operand B is applied from the second input 436 of the 
shift circuit 434 to the input 444 of the position attribute 
decoder 443 from whose output the doubled value Riis 
applied to the second input 448 of the adder 445. 
From the output of the adder 445, there is taken the 

rating value R of the position attribute of the result of a 
left shift of the second operand B by one bit. This value 
is applied to the second output of the shift circuit 434. 
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The rule of forming the rating value is written as fol 
lows: 

(50). 

Operation of the proposed data analyzer 72 is based 
on the simplicity of performing the operation of deter 
mining the parity value of an operand with the aid of its 
position attribute R. 

In the present disclosure, Ji (N) denotes information 
on the parity of the operand N. (N) may have the 
following values: 

O if N is even w (N) 1 if N is odd. 

(A) and (B) designate the parity values of the oper 
ands A and B. l. (A - B) designates the parity value of 
the sum of said operands A and B. It is assumed that the 
parity value of the range P of the number system is 
equal to one, i.e. (P) = = 1. If f (A) (9 (B) = i. (A 
-- B), it is assumed that there is no overflow; if (A) ee 

(B) 7 l. (A - B), it is assumed that there is an over 
flow. 
A solution to the problem of determining the value of 

the overflow attribute (), when adding positive oper 
ands, makes it possible to find the value of the sign of 
the result in the operation of algebraically adding oper 
ands, when the operation of subtraction is replaced by 
that of addition, which is done as follows: 

1. If Z = Z = 0, then Zs = 0 (S = A -- B); one must 
now proceed to finding the value of the overflow attri 
bute ). 

2. IfZ = 2 = 1, then Zs = 1 (S = A + B); one must 
then proceed to finding the value of the overflow attri 
bute ). 

If the signs of the first operand A and second operand 
B are the same, the result of the operation may be be 
yond the range P of the number system, which makes it 
necessary to determine the overflow attribute. 

3. IfZ = 0 and Z = 1, then S = A + (P - B). If 
in this case S) = 1, then Zs = 0. If, however, ) = 0, 
then Zs = 1. 

If the signs of the first operand A and the second 
operand B are different, the value of the overflow attri 
bute () is used to determine the sign of the result. 

Operation of the proposed adder is based on the sim 
ple principle of determining the parity of a number with 
the aid of its position attribute. 

Consider now operation of a data analyzer intended 
to determine the presence of an overflow attribute in 
algebraically adding and substracting operands. 
The operands A and B with respective position attri 

butes R and R are applied to the inputs of the first 
parity generator 449 (FIG. 19) and the second parity 
generator 452, respectively. 
The algebraic sum of the first operand A and the 

second operand B is applied to the input of the position 
attribute generator 457. From the output of the genera 
tor 457, the position attribute Rand the algebraic sum 
of the first operand A and the second operand B are 
applied to the input of the third parity generator 455. 
The parity values I (A) and (B) of the first operand 

A and the second operand B from the outputs of the 
generators 449 and 452, as well as the parity value y 
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(AB) of the algebraic sum of the first operand A and 
the second operand B from the output of the third gen 
erator 455, are applied, with the signs Z and Z of the 
first operand A and the second operand B, to the inputs 
of the logical unit 460. 
According to a signal as to the type of operation 

being performed (addition or substraction) from the 
control bus 76, the logical unit 460 produces a corre 
sponding overflow attribute and a signal corresponding 
to the sign of the algebraic sum of the first operand A 
and the second operand B. 

Consider now operation of the analysis unit in more 
detail. 
The value of the first operand A and that of the posi 

tion attribute Rare applied from the bus 79 of the first 
operand and the bus 80 of the position attribute, of the 
first operand, to the multichannel input 450 and the 
input 451, respectively, of the first parity generator 449. 

Operation of the parity generator will be described 
below. 
The value of the second operand B and that of the 

position attribute Rare applied from the second oper 
and bus 81 and the bus 82 of the position attribute of the 
second operand, to the multichannel input 453 and the 
input 454, respectively, of the second parity generator 
452. 
From the bus 83 of the algebraic sum of the first 

operand A and the second operand B, the value of the 
algebraic sum of said operands is applied to the multi 
channel input 458 of the position attribute generator 
457. From the output of the generator 457, the value of 
the position attribute R is applied to the input 459 of 
the parity generator 455 to whose multichannel input 
456 there is applied the value of the algebraic sum of the 
first operand A and the second operand B, 
The parity value Ji (A) of the first operand A, the 

parity value J. (B) of the second operand B, and the 
parity value (AB) of the algebraic sum of the first 
operand A and the second operand B are applied from 
the output of the generator 449, the output of the gener 
ator 452 and the output of the generator 455 to the first 
input 461, the second input 462 and the third input 463, 
respectively, of the logical unit 460. From the sign bus 
77 of the first operand to the fourth input 464 of the 
logical unit 460, there is applied the sign Z of the first 
operand A. From the sign bus 78 of the second operand 
to the fifth input 465 of the logical unit 460, there is 
applied the sign Z of the second operand B. 
By a signal applied to the sixth input 466 of the logical 

unit 460, there is carried out the formation of the signal 
Zof the algebraic sum of the first operand A and the 
second operand B, which is then passed on to the third 
output of the analysis unit 72. From the second output 
of the logical unit 460, the overflow attribute () is ap 
plied to the fourth, output of the analysis unit 72. If 
there is an overflow, () = 1; otherwise () = 0. 
The parity generator 449 operates as follows. The 

value of the first operand A, which is represented in the 
system of residual classes as A = (a1, a2 . . . a.), is 
applied to the multichannel input 450 of the generator 
449 (FIG.22). The values of the residues a with i = 1, 
2 ... n, which are applied via the inputs 509. .. 509 to 
the second inputs 508. . . 508, of the AND gates 506. 
. . 506, either pass or do not pass through the AND 
gates 506. , , 506, depending upon signals from the 
memory register 505, which are applied to the first 
inputs 507 . . . 507, of the AND-gates 506. .. 506, An 
ith signal from the memory register 505 is equal to 1 if 
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the constant t is odd, and to 0 if the constant 7 is even, 
with i = 1, 2 . . . n. 

Signals from the outputs of the gates 506, , , 506, and 
the value Rof the position attribute of the first operand 
A from the input 451 of the generator 449 are applied to 
the inputs of the modulo 2 adder 510. From the output 
of the modulo 2 adder 510, there is removed the sought 
for parity value (A) of the first operand A. 
The second parity generator 452 and the third parity 

generator 455 operate in a manner similar to that of the 
generator 449. 
The position attribute generator 457 operates as fol 

lows. The value of the algebraic sum of the first oper 
and A and the second operand B, represented in the 
system of residual classes as AB = (y1, y2 . . . y), is 
applied to the multichannel input 458 (FIG. 21) of the 
generator 457. The sign designates the operation that 
is being carried out. The values of the residue y with i 
= 1, 2 . . . n, are applied via the inputs 502 . . . 502 of 
the generator 457 to the inputs 501 . . . 501 of the 
decoders 500 . . . 500. Each of the decoders 500. . . 
500 of the group of decoders 500 transforms y, into Q 
ty where Q, is the number system constant, while i = 1, 
2... n. From the outputs of the decoders 500. .. 500n, 
Q y are applied to the inputs 504. .. 504 of the mod 
ulo adder 503. From the output of the modulo adder 
503, there is removed the sought for value of the posi 
tion attribute R. of the algebraic sum of the first 
operand A and the second operand B. The rule of the 
formation of the position attribute in the modulo adder 
452 can be expressed as follows: 

Ra = Q, y + Q, y + . . . + Q, y, nod Rp (51) 
The logical unit 460 operates as follows. A signal 

from the control bus 76 (FIG. 19) is applied via the sixth 
input 466 of the logical unit 460 to the input 471 (FIG. 
20) of the decoder 470. 
The decoder 470 transforms the input signal, corre 

sponding to the addition operation, into an output signal 
equal to "0" (C=0); it transforms the input signal corre 
sponding to the operation of subtraction into an output 
signal equal to "1" (C= 1). The output signals C = 0 
and C = 1 are applied from the output of the decoder 
470 to the third input 472 of the adder 467. 
The value of the sign Z of the first operand A is 

applied via the fourth input 464 of the logical unit 460 to 
the first input 468 of the adder 467. 
The value of the sign Z of the second operand B is 

applied via the fifth input 465 of the logical unit 460 to 
the second input 469 of the adder 467. 
The adder 467 calculates the sum 

2s = 2 - 2 BC (52) 
A zero value of the sum Zs indicates that the first oper 
and A and the second operand B have the same sign. 
Here is what takes place in this case: 

firstly, the value of the sign Zof the first operand A 
is applied via the first AND-gate 473 and the OR-gate 
476 to the first output of the logical unit 460, thus form 
ing the value of the sign Z of the algebraic sum of the 
first operand A and the second operand B; and, 

secondly, at the output of the second modulo 2 adder 
482 there is formed the value of the overflow attribute, 
which is determined by the formula: 

2 = (A) e i (B) 69 y (A " B) (53) 

which value is applied via the fourth AND-gate 481 to 
the second output of the logical unit 460. The value of 
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the parity function l (A) of the first operand A is ap 
plied via the first input 461 of the logical unit 460 to the 
second input 484 of the adder 482, the value of the 
parity function I (B) of the second operand B is applied 
via the second input 462 of the logical unit 460 to the 
third input 485 of the adder 482; and the value of the 
parity function I (A * B) of the algebraic sum of the 
first operand A and the second operand B is applied via 
the third input 463 of the logical unit 460 to the fourth 
input 486 of the adder 482. 
A value of the sum, equal to 1, ZS = Z. eZ €B C, 

calculated by the modulo 2 adder 467, indicates that the 
first operand A and the second operand B have different 
signs, taking into account the type of operation being 
performed. In this case at the output of the second mod 
ulo 2 adder 482 there is formed the value of the over 
flow attribute (), which is determined by the formula: 

() = i. (A) (B J (B) €e J. (A * B) eel (54) 

which value is used to determine the sign of the result, 
because there can be no overflow while adding numbers 
with opposite signs. From the constant register 478, 
unity is applied via the AND-gate 479 to the first input 
483 of the adder 482. 
A value of () equal to 1 indicates that the sign of the 

algebraic sum of the first operand A and second oper 
and B is positive, i.e. Z. p = 0, and corresponds to the 
application of zero from the inverting output of the 
third AND-gate 480 via the OR-gate 476 to the first 
output of the logical unit 460. 
A value of () equal to zero indicates that the sign of 

the algebraic sum of the first operand A and second 
operand B is negative, i.e. Z. p = 1. This corresponds 
to applying "1" from the inverting output of the third 
AND-gate 480 via the OR-gate 476 to the first output of 
the logical unit 460. 

In case the value of the sum S = Z. 6B Z €B C is 
equal to 1, apart from the operations described above 
with reference to FIG. 20, the following signals are 
produced: 

firstly, if the sign of the first operand A is negative, 
i.e. Z = 1, from the direct output of the fifth AND 
gate 494 there is removed a signal for changing the 
value of the first operand A by P - A. If the sign of the 
first operand A is positive, i.e. Z = 0, from the invert 
ing output of the fifth AND-gate 494 there is removed 
a signal for changing the value of the second operand B 
by P - B; and, 

secondly, the zero value of 

(2 = y (A) () J (B) B (A " B) {B 

removed from the output of the second modulo 2 adder 
482 makes it possible to form at the output of the sixth 
AND-gate 497 a signal to change the value of the alge 
braic sum of the first operand A and the second operand 
B by P - (A * B). 
The present invention makes it possible to develop a 

fundamentally new family of computers operating in 
the system of residual classes. 
To be more specific the processor in accordance with 

the invention provides for multiplication and division of 
arbitrarily chosen numbers, represented in the system of 
residual classes, without broadening the range P of the 
initial number system. The proposed processor makes it 
possible to find the overflow attribute and sign of the 
result of any operation. It can shift numbers to the right 
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and to the left and perform any reasonable (modular) 
operation within the range P of the number system. 

In addition, the proposed processor operating in the 
system of residual classes makes it possible to increase 
the operating speed and reliability of the computer as a 
whole, 
What is claimed is: 
1. A central processing unit for numbers represented 

in the system of residual classes, comprising: 
first and second input buses of first and second oper 

ands, respectively; 
a control bus; 
first and second input sign buses of signs of said first 
and second operands, respectively; 

an output result bus; 
an output result sign bus; 
an output overflow attribute bus; 
first and second operand registers for storing the first 
and second operands, respectively, each of said 
operand registers having an input and an output, 

said inputs of said first and second registers being 
connected to said first and second buses, respec 
tively; 

a modular arithmetic unit, to perform operations of 
multiplication, subtraction and addition within the 
range of the system of residual classes, having 

first, second, third, and fourth inputs and an output, 
said first and second inputs of said modular arithmetic 

unit being connected to said outputs of said first 
and second operand registers, respectively, 

said third input of said modular arithmetic unit being 
connected to said control bus; 

first and second sign registers, to store the signs of the 
first and second operands, respectively, each of 
said sign registers having an 

input and an output, 
said inputs of said first and second sign registers being 

connected to said first and second input sign buses, 
respectively; 

an analysis system, to determine the sign of the result 
of an operation and the overflow attribute, having 

first, second, third, fourth, fifth, sixth, seventh, eighth 
and ninth inputs and first, second and third outputs, 

said first and second inputs of said analysis system 
being connected to said outputs of said first and 
second operand registers, respectively, 

said third and fourth inputs of said analysis system 
being connected to said outputs of said first and 
second sign registers, respectively, 

said fifth input of said analysis system being con 
nected to said control bus, 

said first output of said analysis system being con 
nected to said fourth input of said modular arithme 
tic unit; 

a result register to store the result of operations hav 
ling 

first, second, third and fourth inputs and an output, 
said first input of said result register being combined 

with said sixth input of said analysis system and 
being connected to said output of said modular 
arithmetic unit, 

said output of said result register being connected to 
said output result bus; 

a result sign register to store the sign of the result 
having 

an input and an output, 
said input of said result sign register being connected 

to said second output of said analysis system, 
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said output of said result sign register being con 
nected to said output result sign bus; 

a first generator and a second generator to calculate 
the position attributes of the first and second oper 
ands, respectively, each of said generators having 

an input and an output, 
said inputs of said first and second generators being 

connected to said outputs of said first and second 
operand registers, respectively, 

said outputs of said first and second generators being 
connected to said seventh and eighth inputs, re 
spectively, of said analysis system; 

a multiplier having first, second and third inputs and 
an output, said output being connected to said third 
input of said result register, said first input being 
connected to said control bus, said second input 
being connected to said output of said second oper 
and register, and said third input being connected 
to said output of said first operand register; 

a divider having first, second, third, fourth and fifth 
inputs and an output, said output being connected 
to said second input of said result register, said first 
input being connected to said control bus, said 
second input being connected to said output of said 
second generator, said third input being connected 
to said output of said second operand register, said 
fourth input being connected to said output of said 
first operand register, and said fifth input being 
connected to said output of said first generator; 

a shifting device to shift one of the operands having 
first, second and third inputs and first and second 

outputs, 
said first input being connected to said control bus, 
said second input being connected to said output of 

said second generator, 
said third input being connected to said output of said 
second operand register, 

said first output being connected to said fourth input 
of said result register, and 

said second output being connected to said ninth 
input of said analysis system; 

an overflow attribute register, to store the overflow 
attribute when adding and subtracting the first and 
second operands, having 

an input and an output, 
said input being connected to said third output of said 

analysis system, 
said output being connected to said output overflow 

attribute bus. 
2. A central processing unit as claimed in claim 1, 

wherein said analysis system comprises: 
an operation decoder, to convert a control signal into 

a binary code corresponding to an operation being 
performed, 

having an input and first, second and third outputs, 
said input being connected to said fifth input of said 

analysis system; 
first, second, third, fourth, fifth, sixth, seventh, 

eighth, ninth, tenth and eleventh AND-gates, each 
of said AND-gates having first and second inputs 
and an output, 

said first inputs of said first, second, third, fourth, 
fifth, sixth, seventh and eighth AND-gates being 
combined and being connected to said first output 
of said operation decoder, 

said second inputs of said first, second, third, fourth, 
fifth, sixth, seventh, eighth and eleventh AND 
gates being respectively connected to the fifth, 
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third, fourth, first, seventh, second, eighth, sixth 
and ninth inputs of said analysis system, 

said first input of said ninth AND-gate being con 
nected to said second output of said operation de 
coder, 

said second input and a third input of said ninth 
AND-gate being connected to said third and fourth 
inputs, respectively, of said analysis system, 

said first input of said tenth AND-gate being con 
nected to said fourth input of said analysis system, 

said second input of said tenth AND-gate being com 
bined with said first input of said eleventh AND 
gate and being connected to said third output of 
said operation decoder; 

an analysis, unit to determine the sign of the result 
and the overflow attribute when adding and sub 
tracting the first and second operands, having first, 
second, third, fourth, fifth, sixth, seventh and 
eighth inputs and first, second, third, fourth and 
fifth outputs, said inputs of said analysis unit being 
respectively connected to said outputs of said first, 
second, third, fourth, fifth, sixth, seventh and 
eighth AND-gates, said first, second and fifth out 
puts being connected to said first output of said 
analysis system; 

a first OR-gate having first, second, and third inputs 
and an output, said second input being connected 
to said output of said tenth AND-gate, said third 
input being connected to said third output of said 
analysis unit, and said output being connected to 
said second output of said analysis system; 

a second OR-gate haing a first input connected to said 
output of said eleventh AND-gate, a second input 
connected to said fourth output of said analysis 
unit, and an output connected to said third output 
of said analysis system; 

a modulo 2 adder, to form the sign of the result of 
operations of multiplication and division, having 

first and second inputs and an output, 
said first and second inputs being connected to first 
and second outputs of said ninth AND-gate, 

said first input of said first OR-gate being connected 
to said output of said modulo 2 adder. 

3. A central processor unit as claimed in claim 2, 
wherein the analysis unit comprises: 
a first parity generator, to calculate the parity of the 

first operand, having first and second inputs and an 
output, said first and second inputs being respec 
tively connected to said fourth and fifth inputs of 
said analysis unit; a second parity generator, to 
calculate the parity of the second operand, having 
first and second inputs and an output, said first and 
second inputs being respectively connected to said 
sixth and seventh inputs of said analysis unit; a third 
parity generator, to calculate the parity of the alge 
braic sum of the first and second operands, having 
first and second inputs and an output, said first 
input being connected to said eighth input of said 
analysis unit; 

a position attribute generator, to calculate the alge 
braic sum of said first and second operands, having 
a multichannel input and an output, said multichan 
nel input of said position attribute generator being 
connected to said eighth input of said analysis unit, 
said second input of said third parity generator 
being connected to said output of said position 
attribute generator; 
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a logical unit, to produce the overflow attribute and 
the sign of the algebraic sum of the first and second 
operands, having first, second, third, fourth, fifth 
and sixth inputs, and first, second, third, fourth and 

division unit, said multichannel input of said adder 
being connected to said second multichannel out 
put of said division unit, said multichannel output 

64 
of said adder being connected to said output of said 
divider; 

a multiplier, to calculate the product of the partial 
quotient by the divisor when the division process is 

fifth outputs, said first, second and third inputs of 5 not yet completed, having first, second and third 
said logical unit being respectively connected to inputs, first and second multichannel inputs, an 
said outputs of said first, second and third parity output and a multichannel output, said first input of 
generators, said fourth and fifth inputs of said logi- said multiplier being connected to said output of 
cal unit being respectively connected to said sec- said end of division unit, said first multichannel 
ond and third inputs of said analysis unit, said sixth 10 input of said multiplier being connected to said 
input of said logical unit beong connected to said second multichannel output of said division unit, 
first input of said analysis unit, said first, second, said second multichannel input of said multiplier 
third, fourth and fifth outputs of said logical unit being connected to said third input of said divider; 
being respectively connected to said first, second, a product analysis unit having first, second, third, 
third, fourth and fifth outputs of said analysis unit. 15 fourth and fifth inputs, first, second, third and 

4. A central processing unit as claimed in claim 1, fourth multichannel inputs and first and second 
wherein the divider comprises: outputs, said first input of said product analysis unit 

a divisor analysis unit, to select an elementary divisor, being connected to said output of said end of divi 
having a multichannel input, first, second, third and sion unit, said first multichannel input of said prod 
fourth inputs and first and second outputs, said first 20 uct analysis unit being connected to said second 
input being connected to said third input of said multichannel output of said division unit, said sec 
divider, and said second input being connected to ond input of said product analysis unit being con 
said first input of said divider; nected to said first output of said division unit, said 
division unit, for dividing the dividend and the second multichannel input and said third input of 
divisor by an elementary divisor with the aid of 25 said product analysis unit being respectively con 
position attributes, having first, second, third, nected to said multichannel output and said output 
fourth, fifth, sixth, seventh and eighth inputs, first, of said multiplier, said third multichannel input of 
second and third multichannel inputs, first, second said product analysis unit being connected to said 
and third multichannel outputs and first and second third input of said divider, said fourth input of said 
outputs, said first multichannel input being con- 30 product analysis unit being connected to said sec 
nected to said fourth input of said divider, said first ond input of said divider, said fourth multichannel 
input being connected to said fifth input of said input and said fifth input of said product analysis 
divider, said second multichannel input being con- unit being respectively connected to said third 
nected to said third input of said divider, said sec- multichannel output and said second output of said 
ond and third inputs being connected, respectively, 35 division unit; 
to said first and second outputs of said divisor anal- a unit for selecting the operating mode of the adder 
ysis unit, said fourth input being connected to said having first and second inputs and an output, said 
second input of said divider, said eighth input of output of said unit for selecting the operating mode 
said division unit being combined with said second of the adder being connected to said second input 
input of said divisor analysis unit and being con- 40 of said adder, said first input of said unit for select 
nected to said first input of said divider; ing the operating mode of the adder being com 

an end of iteration unit, to analyze the value of a bined with said second input of said multiplier and 
partial quotient, having a multichannel input and being connected to said first output of said product 
an output, said multichannel input of said end of analysis unit, said second input of said unit for 
iteration unit being connected to said first multi- 45 selecting the operating mode of the adder being 
channel output of said division unit and said multi- connected to said second output of said product 
channel input of said divisor analysis unit, said analysis unit and said third input of said adder; 
output of said end of iteration unit being connected a subtraction unit to produce a new dividend having 
to said fifth input of said division unit and said third first, second, third and fourth inputs, first and sec 
input of said divisor analysis unit; 50 ond multichannel inputs, a multichannel output and 

an end of division unit, to determine the end of the first and second outputs, said first and second in 
devision process, having an input, a multichannel puts of said subtraction unit being respectively 
input and an output, said input of said end of divi- connected to said second and first outputs of said 
sion unit being connected to said output of said end product analysis unit, said first multichannel input 
of iteration unit, said multichannel input of said end 55 and said third input of said subtraction unit being 
of division unit being connected to said second respectively connected to said multichannel output 
multichannel output of said division unit, said out- and said output of said multiplier, said second mul 
put of said end of division unit being connected to tichannel input and said fourth input of said sub 
said sixth input of said division unit and said fourth traction unit being respectively connected to said 
input of said divisor analysis unit; 60 third multichannel output and said second output 

an adder, to accumulate partial quotients and supply of said division unit, said multichannel output and 
the result at the end of the division process, having said first output of said subtraction unit being re 
first, second and third inputs, a multichannel input spectively connected to said third multichannel 
and a multichannel output, said first input of said input and said seventh input of said division unit, 
adder being connected to said output of said end of 65 said second output of said subtraction unit being 

connected to said third input of said multiplier. 
5. A central processing unit as claimed in claim 1, 

wherein the multiplier comprises: 
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a first correction generator, to calculate the multipli 
cand correction, having first, second and third 
inputs and an output, said first input of said first 
correction generator being connected to said third 
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multiplication unit being connected to said third 
input of said second correction generator and said 
fourth input of said second subtraction unit; 

a specified modulus adder unit, to calculate the result 
input of said multiplier, said second input of said 5 of the multiplication of the multiplicand and the 
first correction generator being connected to said multiplier, having first, second and third inputs and 
first input of said multiplier; an output, said first, second and third inputs of said 
first subtraction unit, to calculate the difference specified modulus adder being respectively con 
between the multiplicand and the multiplicand nected to said third, fourth and fifth outputs of said 
correction, having first, second, third and fourth 10 multiplication unit, said output of said specified 
inputs and an output, said first input of said first 
subtraction unit being connected to said ourput of 

modulus adder unit being connected to said output 
of said multiplier. 

6. A central processing unit as claimed in claim 1, 
wherein said shifting device comprises: 

a decoder, to convert a control signal into a certain 

said first correction generator, said second input of 
said first subtraction unit being connected to said 
third input of said multiplier, said third input of said 15 
first subtraction unit being connected to said first 
input of said multiplier; 

a first division unit, to calculate the first quotient of 
the division of the multiplicand and the multipli 

tient, having first, second, third, fourth, fifth, sixth 

signal, depending upon the type of shift, having an 
input and an output, said input of said decoder 
being connected to the first input of said shifting 
device; 

cand correction, having an input and an output, 20 a first AND-gate unit having first, second and third 
said input of said first division unit being connected inputs and first and second outputs; a second AND 
to said output of said first subtraction unit; gate unit having first, second and third inputs and 

a second correction generator, to calculate the multi- first and second outputs, said first inputs of said 
plier correction, having first, second and third first and second AND-gate units being combined 
inputs and an output, said first input of said second 25 and connected to said output of said decoder, said 
correction generator being connected to said sec- second inputs of said first and second AND-gate 
ond input of said multiplier, said second input of units being combined and connected to said third 
said second correction generator being connected input of said shifting device, said third inputs of 
to said first input of said multiplier; said first and second AND-gate units being com 

a second subtraction unit, to calculate the difference 30 bined and connected to said second input of said 
between the multiplier and the multiplier correc- shifting device; 
tion, having first, second, third and fourth inputs a first shift unit, to shift a second operand one bit to 
and an output, said first input of said second sub- the right, having first and second inputs and an 
traction unit being connected to said output of said output, said first and second inputs of said first unit 
second correction generator, said second input of 35 being respectively connected to said first and sec 
said second subtraction unit being connected to ond outputs of said first AND-gate unit; 
said second input of said multiplier, said third input a second shift unit, to shift the second operand one bit 
of said second subtraction unit being connected to to the left, having first and second inputs and first 
said first input of said multiplier; and second outputs, said first and second inputs of 

a second division unit, to calculate the second quo- 40 said second shift unit being respectively connected 
tient of the division of the difference between the to said first and second outputs of said second 
multiplier and the multiplier correction by the sec- AND-gate unit, said second output of said second 
ond part of the number system range, having an shift unit being connected to said second output of 
input and an output, said input of said second divi- said shifting device; 
sion unit being connected to said output of said 45 an OR-gate unit having first and second inputs and an 
second subtraction unit; output, said first and second inputs of said OR-gate 

a multiplication unit, to calculate the product of the unit being respectively connected to said output of 
first and second quotients, the product of the multi- said first shift unit and said first output of said sec 
plicand correction by the second quotient, and the ond shift unit, said output of said OR-gate unit 
product of the factor correction by the first quo- 50 being connected to said first output of said shifting 

device. 
7. A central processing unit as claimed in claim 6, 

wherein said first shift unit comprises: 
a parity generator, to produce the parity values of a 

and seventh inputs, and first, second, third, fourth 
and fifth outputs, said first input of said multiplica 
tion unit being connected to said output of said first 
division unit, said second input of said multiplica- 55 number, having first and second inputs and an out 
tion unit being connected to said output of said put, said first and second inputs of said parity gen 
second division unit, said third and fourth inputs of erator being respectively connected to said first 
said multiplication unit being respectively con- and second inputs of said first shift unit; 
nected to said third and said second inputs of said a division unit, to divide a number by two, having 
multiplier, said fifth and sixth inputs of said multi- 60 first and second inputs and an output, said first 
plication unit being respectively connected to said input of said division unit being connected to said 
outputs of said first and second correction genera- first input of said first shift unit, said second input 
tors, said seventh input of said multiplication unit of said division unit being connected to said output 
being connected to said first input of said multi- of said parity generator, said output of said division 
plier, said first output of said multiplication unit 65 unit being connected to said output of said first 
being connected to said third input of said first 
correction generator and said fourth input of said 
first subtraction unit, said second output of said 

shift unit. 
8. A central processing unit as claimed in claim 6, 

wherein said second shift unit comprises: 
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a position attribute generator, to calculate the posi 
tion attribute of a number being shifted, having an 
input and an output, said input of said position 
attribute generator being connected to said first 
input of said second shift unit; 5 

a shift circuit, to multiply a number being shifted by 2 
two, having first and second inputs and first and 

68 
of division unit being connected to said second 
multichannel output of said division unit, said out 
put of said end of division unit being connected to 
said sixth input of said division unit and said fourth 
input of said divisor analysis unit; 
multichannel output bus of a result of division of 
said dividend and said divisor; 

second outputs, said first and second inputs of said an adder, to accumulate partial quotients and supply 
shift circuit being respectively connected to the 
first and second inputs of said second shift unit, said 10 
first output of said shift circuit being connected to 
said first output of said second shift unit; 

a comparison circuit having first and second inputs 
and an output, said first input of said comparison 
circuit being connected to said second output of 15 
said shift circuit, said second input of said compari 
son circuit being connected to said output of said 
position attribute generator, said output of said 
comparison circuit being connected to said second 
output of said shift unit. 20 

9. A divider for numbers represented in the system of 
residual classes, comprising: 
a multichannel divisor bus of a divisor; 
a multichannel dividend bus of a dividend; 
a dividend position attribute bus of a position attri- 25 

bute of said dividend; 
a divisor position attribute bus of a position attribute 

of said divisor; 
a control bus to initiate a signal to start division; 2 
a divisor analysis unit to select an elementary divisor 30 

having a multichannel input and first, second, third 
and fourth inputs and first and second outputs, said 
first input being connected to said multichannel 
divisor bus, and 

said second input being connected to said control bus; 35 
a division unit, for dividing the dividend and the 

divisor by an elementary divisor with the aid of 
position attributes, having first, second, third, 
fourth, fifth, sixth, seventh and eighth inputs, first, 
second and third multichannel inputs, first, second 40 
and third multichannel outputs and first and second 
outputs, 

said first multichannel input being connected to said 
multichannel dividend bus, said first input being 
connected to said dividend position attribute bus, 45 

said second multichannel input being connected to 
said multichannel divisor bus, said second and third 
inputs being connected, respectively, to said first 
and second outputs of said divisor analysis unit, 
said fourth input being connected to said divisor 50 

the result at the end of the division process, having 
first, second and third inputs, a multichannel input 
and a multichannel output, said first input of said 
adder being connected to said output of said end of 
division unit, said multichannel input of said adder 
being connected to said second multichannel out 
put of said division unit, said multichannel output 
of said adder being connected to said multichannel 
output bus; 
multiplier, to calculate the product of the partial 
quotient by the divisor when the division process is 
not yet completed, having first, second and third 
inputs, first and second multichannel inputs, an 
output and a multichannel output, said first input of 
said multiplier being connected to said output of 
said end of division unit, said first multichannel 
input of said multiplier being connected to said 
second multichannel output of said division unit, 
said second multichannel input of said multiplier 
being connected to said multichannel divisor bus; 
product analysis unit having first, second, third, 
fourth and fifth inputs, first, second, third and 
fourth multichannel inputs and first and second 
outputs, said first input of said product analysis unit 
being connected to said output of said end of divi 
sion unit, said first multichannel input of said prod 
uct analysis unit being connected to said second 
multichannel output of said division unit, said sec 
ond input of said product analysis unit being con 
nected to said first ouput of said division unit, said 
second multichannel input and said third input of 
said product analysis unit being respectively con 
nected to said multichannel output and said output 
of said multiplier, said third multichannel input of 
said product analysis unit being connected to said 
multichannel divisor bus, said fourth input of said 
product analysis unit being connected to said divi 
sor position attribute bus, said fourth multichannel 
input and said fifth input of said product analysis 
unit being respectively connected to said third 
multichannel output and said second output of said 
division unit; 

position attribute bus, said eighth input of said a unit for selecting the operating mode of the adder 
division unit being combined with said second 
input of said divisor analysis unit and being con 
nected to said control bus; 

an end of interation unit, to analyze the value of a 55 
partial quotient, having a multichannel input and 
an output, said multichannel input of said end of 
iteration unit being connected to said first multi 
channel output of said division unit and said multi 
channel input of said divisor analysis unit, said 60 
output of said end of iteration unit being connected 
to said fifth input of said division unit and said third 

having first and second inputs and an output, said 
output of said unit for selecting the operating mode 
of the adder being connected to said second input 
of said adder, said first input of said unit for select 
1ng the operating mode of the adder being com 
bined with said second input of said multiplier and 
being connected to said first output of said product 
analysis unit, said second input of said unit for 
selecting the operating mode of the adder being 
connected to said second output of said product 
analysis unit and said third input of said adder; 

input of said divisor analysis unit; a subtraction unit to produce a new dividend having 
an end of division unit, to determine the end of the 

division process, having an input, a multichannel 65 
input and an output, said input of said end of divi 
sion unit being connected to said output of said end 
of iteration unit, said multichannel input of said end 

first, second, third and fourth inputs, first and sec 
ond multichannel inputs, a multichannel output and 
first and second outputs, said first and second in 
puts of said subtraction unit being respectively 
connected to said second and first outputs of said 
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product analysis unit, said first multichannel input 
and said third input of said subtraction unit being 
respectively connected to said multichannel output 
and said output of said multiplier, said second mul 
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nected to said first multichannel input and said first 
input of said first logical unit; 

a second halver having an input, a multichannel in 
put, an output and a multichannel output, said mul 

tichannel input and said fourth input of said sub- 5 tichannel input and said input of said second halver 
traction unit being respectively connected to said being respectively connected to said first multi 
third multichannel output and said second output channel output and said first output of said second 
of said division unit, said multichannel output and logical unit; 
said first output of said subtraction unit being re- a second unit for division by a predetermined number 

10 system base having an input, a multichannel input, spectively connected to said third multichannel 
input and said seventh input of said division unit, 
said second output of said subtraction unit being 
connected to said third input of said multiplier. 

an output and a multichannel output, said multi 
channel input and said input of said second unit for 
division by a predetermined number system base 
being respectively connected to said second multi 

15 channel output and said second output of said sec 
ond logical unit; 

a memory register to store the dividend having an 
input, a multichannel input, an output and a multi 

10. A divider as claimed in claim 9, wherein said 
division unit comprises; 
a first logical unit, to distribute the divisor among 

subunits of said division unit, having first, second, 
third, fourth and fifth inputs, first and second multi 
channel inputs, first and second outputs and first channel output, said multichannel input and said 
and second multichannel outputs, said second mul- 20 input of said memory register being respectively 
tichannel input and said second and third inputs of connected to said third multichannel output and 
said first logical unit being respectively connected said third output of said second logical unit; 
to said second multichannel input and said fourth a second OR-gate unit having first and second inputs, 
and second inputs of said division unit, said fourth 25 first and second multichannel inputs, an output and 
and fifth inputs of said first logical unit being re- a multichannel output, said first multichannel input 
spectively connected to said third and fifth inputs and said first input of said second OR-gate unit 
of said division unit; being respectively connected to said multichannel 
second logical unit, to distribute the dividend output and said output of said second halver, said 
among subunits of said division unit, having first, 30 second multichannel input and said second input of 
second, third, fourth, fifth, sixth and seventh in- said second OR-gate unit being connected to said 
puts, first second and third multichannel inputs, multichannel output and said output of said second 
first, second and third outputs, and first, second unit for division by a predetermined number sys 
and third multichannel outputs, said second and ten base, said multichannel output and said output 
third inputs being respectively connected to said is of said second OR-gate unit being respectively 
fifth and third inputs of said division unit, said connected to said first multichannel input and said 
second and third multichannel inputs and said first input of said second logical unit; 
fourth, fifth, sixth and seventh inputs of said second said multichannel output of said first OR-gate unit, 
logical unit being respectively connected to said said multichannel output and said output of said 
first and third multichannel inputs and said first, 40 second OR-gate unit, said multichannel output and 
eighth, seventh and sixth inputs of said division said output of said memory register being respec 
unit; tively connected to said first multichannel output, 

a first halver having an input, a multichannel input, an said second multichannel output, said first output, 
output and a multichannel output, said multichan- said third multichannel output and said second 
nel input and said input of said first halver being 45 output of said division unit. 

11. A divider as claimed in claim 10, wherein each of 
said unit for division by a predetermined number system 
base comprises: 

a first group of decoders, each of the decoders having 
first and second inputs and first and second outputs; 

a second group of decoders, each of the decoders 

respectively connected to said first multichannel 
output and said first output of said first logical unit; 

a first unit for division by a predetermined number 
system base having an input, a multichannel input, 
a multichannel output and an output, said multi- 50 
channel input and said input of said first unit for 
division by a predetermined number system base 
being respectively connected to said second multi 
channel output and said second output of said first 
logical unit; 

a first OR-gate unit having first and second inputs, 
first and second multichannel inputs, an output and 
a multichannel output, said first multichannel input 
of said first OR-gate unit being connected to said 
multichannel output of said first halver, said first 60 
input of said first OR-gate unit being connected to 
said output of said first halver, said second multi 
channel input and said second input of said first 
OR-gate unit being respectively connected to said 
multichannel output and said output of said first 
unit for division by a predetermined number sys 
tem base, said multichannel output and said output 
of said first OR-gate unit being respectively con 
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having first, second and third inputs and an output, 
said first and second groups of decoders being 
placed in series, said first input of said decoders of 
said second group of decoders being connected to 
said first input of said decoders of said first group 
of decoders and to respective channels of said mul 
tichannel input of a respective unit for division by 
a predetermined number system base, said second 
inputs of said decoders of said first group of decod 
ers being combined with said second inputs of said 
decoders of said second group of decoders and 
connected to a preselected channel of said multi 
channel input of said respective unit for division by 
a predetermined number system base, said second 
outputs of said decoders of said first group of de 
coders being connected to said third inputs of said 
decoders of said second group of decoders and to 
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said multichannel output of said respective unit for 
division by a predetermined number system base; 

a specified modulus adder having first and second 
groups of inputs, an input and an output, said inputs 
of said first group of inputs of said specified modu 
lus adder being connected to said first outputs of 
said decoders of said first group of decoders, said 
inputs of said second group of inputs of said speci 
fied modulus adder being connected to said outputs 
of said decoders of said second group of decoders, 
said input of said specified modulus adder beign 
connected to said input of said respective unit for 
division by a predetermined number system base; 

a first decoder having an input and first and second 
outputs, said input of said first decoder being con 
nected to said output of said specified modulus 
adder, 

said second output of said first decoder being con 
nected to a specified channel of said multichannel 
output of said respective unit for division by a 
predetermined number system base; 

an adder having a first group of inputs and a second 
group of inputs, first and second inputs and an 
output, said first group of inputs of said adder being 
connected to said first outputs of said decoders of 
said first group of decoders, said second group of 
inputs of said adder being connected to said outputs 
of said decoders of said second group of decoders, 
said first input of said adder being connected to said 
first output of said first decoder, said second input 
of said adder being connected to said input of said 
respective unit for division by a predetermined 
number system base; 

a second decoder having an input and an output, said 
input of said second decoder being connected to 
said output of said adder, said output of said second 
decoder being connected to said output of said 
respective unit for division by a predetermined 
number system base. 

12. A divider as claimed in claim 10, wherein each of 
said halvers comprises: 

a first group of decoders, each of the decoders having 
an input and an output, said inputs of said decoders 
of said first group of decoders being connected to 
said multichannel input of a respective halver; 

a modulo 2 adder having a multichannel input, an 
input, and an output, said multichannel input of 
said modulo 2 adder being connected to said out 
puts of said decoders of said first group of decod 
ers; 

a position attribute decoder having an input and an 
output, said input being connected to said input of 
said respective halver, said output of said position 
attribute decoder being connected to said input of 
said modulo 2 adder; 

a second group of decoders, each of the decoders 
having a first input, a second input, and first and 
second outputs, said first inputs of said decoders of 
said second group of decoders being connected to 
said output of said modulo 2 adder, said second 
inputs of said decoders of said second group of 
decoders being combined with said inputs of said 
decoders of said first group of decoders and con 
nected to said multichannel input of said respective 
halver; 

said first outputs of said decoders of said second 
group of decoders being connected to said multi 
channel output of said respective halver; 
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an adder having a multichannel input, an input and an 

output, said multichannel input of said adder being 
connected to said second outputs of said decoders 
of said second group of decoders, said input of said 
adder being combined with said input of said posi 
tion attribute and connected to said input of said 
respective halver; 

a decoder of the position attribute of the result of 
division having an input and an output, said input 
of said decoder of the position attribute of the re 
sult of division being connected to said output of 
said adder, said output of said decoder of the posi 
tion attribute of the result of division being con 
nected to said second output of said respective 
halver, 

13. A divider as claimed in claim 9, wherein said 
product analysis unit comprises: 

a first parity generator having a multichannel input, 
an input and an output, said multichannel input 
being connected to said second multichannel input 
of said product analysis unit, said input being con 
nected to said third input of said product analysis 
unit; 

a second parity generator having a multichannel in 
put, an input and an output, said multichannel input 
being connected to said first multichannel input of 
said product analysis unit, said input being con 
nected to said second input of said product analysis 
unit; 

a first AND-gate having first, second and third inputs 
and first and second outputs, said first input being 
connected to said first input of said product analy 
sis unit, said second input being connected to said 
third multichannel input of said product analysis 
unit, said third input being connected to said fourth 
input of said product analysis unit; 

a second AND-gate having first, second and third 
inputs and first and second outputs, said first input 
being connected to said fourth multichannel input 
of said product analysis unit, said second input 
being connected to said fifth input of said product 
analysis unit; 

a third-AND gate having first and second inputs and 
an output, said first input being connected to said 
first input of said product analysis unit, said second 
input being connected to said output of said first 
parity generator; 

a fourth AND-gate having first and second inputs and 
an output, said first input being connected to said 
output of said first parity generator; 

a fifth AND-gate having first and second inputs and 
an output, said first input being connected to said 
first input of said product analysis unit, said second 
input being connected to said output of said second 
parity generator; 

an OR-gate having first, second, third and fourth 
inputs, a multichannel output and an output, said 
first and second inputs being respectively con 
nected to said first and second outputs of said first 
AND-gate, said third and fourth inputs being re 
spectively connected to said first and second out 
puts of said second AND-gate; 

a memory register having an input and an output, said 
input being connected to said output of said third 
AND-gate; 

a first modulo 2 adder having first and second inputs 
and an inverted output, said first input being con 
nected to said output of said third AND-gate, said 
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inverted output being connected to said second 
input of said fourth AND-gate, to said third input 
of said second AND-gate and to said first output of 
said product analysis unit; 

a sixth AND-gate having first and second inputs and 
an output, said first input being connected to said 
output of said fifth AND-gate, said output being 
connected to said second input of said first modulo 
2 adder; 

a third parity generator having a multichannel input, 
an input and an output, sad multichannel input and 
said input being respectively connected to said 
multichannel output and said output of said OR 
gate; 

a seventh AND-gate having first and second inputs 
and an output, said first input being connected to 
said first input of said product analysis unit, said 
second input being connected to said output of said 
third parity generator, said output being connected 
to said second input of said sixth AND-gate; 

an eighth AND-gate having first and second inputs 
and an output, said first input being connected to 
said output of said third parity generator, said sec 
ond input being connected to said inverted output 
of said first modulo 2 adder; and 

a second modulo 2 adder having first, second and 
third inputs and an inverted output, said first input 
being connected to said output of said memory 
register, said second input being connected to said 
output of said fourth AND-gate, said third input 
being connected to said output of said eighth 
AND-gate, said inverted output being connected 
to said second output of said product analysis unit. 

14. A divider as claimed in claim 13, wherein each of 
said parity generators comprises: 

a memory register for storing constants of the resid 
ual classes system having a multichannel output; a 
group of AND-gates, each AND-gate having first 
and second inputs and an output, said first inputs of 
said AND-gates of said group of AND-gates being 
connected to said multichannel output of said 
memory register, said second inputs of said AND 
gates of said group of AND-gates being connected 
to said multichannel input of a respective parity 
generator; 

a nodulo 2 adder having a multichannel input, an 
input and an output, said multichannel input of said 
modulo 2 adder being connected to said outputs of 
said AND-gates of said group of AND-gates, said 
input of said modulo 2 adder being connected to 
said input of said respective parity generator, said 
output of said modulo 2 adder being connected to 
said output of said respective parity generator. 

15. A divider as claimed in claim 9, wherein said 
product analysis unit includes a plurality of parity gen 
erators, each parity generator comprising: 
a memory register for storing constants of the resid 

ual classes system having a multichannel output; a 
group of AND-gates, each AND-gate having first 
and second inputs and an output, said first inputs of 
said AND-gates of said group of AND-gates being 
connected to said multichannel output of said 
memory register, said second inputs of said AND 
gates of said group of AND-gates being connected 
to said multichannel input of a respective parity 
generator; 

a modulo 2 adder having a multichannel input, an 
input and an output, said multichannel input of said 
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modulo 2 adder being connected to said outputs of 
said AND-gates of said group of AND-gates, said 
input of said modulo 2 adder being connected to 
said input of said respective parity generator, said 
output of said modulo 2 adder being connected to 
said output of said respective parity generator. 

16. A divider as claimed in claim 9, wherein said 
multiplier comprises: 

a decoder, to produce the product of the divisor and 
a partial quotient, having first and second multi 
channel inputs and a multichannel output, said first 
and second multichannel inputs of said decoder 
being respectively connected to said first and sec 
ond multichannel inputs of said multiplier; 

a first AND-gate unit having an input, a multichannel 
input and a multichannel output, said input of said 
first AND-gate unit being connected to said first 
input of said multiplier, said multichannel input of 
said first AND-gate unit being connected to said 
multichannel output of said decoder; 

a second AND-gate unit having a first input, a second 
input and a multichannel output, said first input and 
second input of said second AND-gate unit being 
respectively connected to said second input and 
said third input of said multiplier; 

a first OR-gate unit having first and second multi 
channel inputs and a multichannel output, said first 
and second multichannel inputs of said first OR 
gate unit being respectively connected to said mul 
tichannel outputs of said first and second AND 
gate units; 

a generator, to calculate the position attribute of num 
bers represented in the system of residual classes, 
having a multichannel input and a multichannel 
output, said multichannel input of said generator 
being connected to said multichannel output of said 
first OR-gate unit, said output of said generator 
being connected to said output of said multiplier; 

a second OR-gate unit having a first multichannel 
input connected to said multichannel output of said 
second AND-gate unit, a second multichannel 
input connected to said multichannel output of said 
decoder, and a multichannel output connected to 
said multichannel output of said multiplier. 

17. A multiplier for numbers represented in the sys 
tem of residual classes, comprising: 

a multiplicand bus of a multiplicand; 
a multiplier bus of a multiplier; 
a control bus; 
a product bus of a product of said multiplicand and 

said multiplier; 
a first correction generator, to calculate the multipli 
cand correction, having first, second and third 
inputs and an output, said first input of said first 
correction generator being connected to said multi 
plicand bus, said second input of said first correc 
tion generator being connected to said control bus; 

a first subtraction unit, to calculate the difference 
between the multiplicand and the multiplicand 
correction, having first, second, third and fourth 
inputs and an output, said first input of said first 
subtraction unit being connected to said output of 
said first correction generator, said second input of 
said first subtraction unit being connected to said 
multiplicand bus, said third input of said first sub 
traction unit being connected to said control bus; 

a first division unit, to calculate the first quotient of 
the division of the multiplicand and the multipli 
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cand correction, having an input and an output, 
said input of said first division unit being connected 
to said output of said first subtraction unit; 

a second correction generator, to calculate the multi 
plier correction, having first, second and third 
inputs and an output, said first input of said second 
correction generator being connected to said multi 
plier bus, said second input of said second correc 
tion generator being connected to said control bus; 

a second subtraction unit, to calculate the difference 
between the multiplier and the multiplier correc 
tion, having first, second, third and fourth inputs 
and an output, said first input of said second sub 
traction unit being connected to said output of said 
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a position attribute generator, to calculate the posi 

tion attribute of the selected information, having an 
input and an output, said input of said position 
attribute generator being connected to said output 
of said logical unit; 

a generator of residues having first and second inputs 
and an output, said first input of said generator of 
residues being connected to said output of said 
position attribute generator, said second input of 
said generator of residues being connected to said 
output of said logical unit, said output of said gen 
erator of residues being connected to said output of 
said respective correction generator. 

19. A multiplier as claimed in claim 18, wherein said 
second correction generator, said second input of 15 generator of residues comprises: 
said second subtraction unit being connected to 
said multiplier bus, said third input of said second 
subtraction unit being connected to said control 
bus; 

a second division unit, to calculate the second quo 
tient of the division of the difference between the 
multiplier and the multiplier correction by the sec 
ond part of the number system range, having an 
input and an output, said input of said second divi 
sion unit being connected to said output of said 
second subtraction unit; 

a multiplication unit, to calculate the product of the 
first and second quotients, the product of the multi 
plicand correction by the second quotient, and the 
product of the multiplier correction by the first 
quotient, having first, second, third, fourth, fifth, 
sixth and seventh inputs, and first, second, third, 
fourth and fifth outputs, said first input of said 
multiplication unit being connected to said output 
of said first division unit, said second input of said 
multiplication unit being connected to said output 
of said second division unit, said third and fourth 
inputs of said multiplication unit being respectively 
connected to said multiplicand and multiplier 
buses, said fifth and sixth inputs of said multiplica 
tion unit being respectively connected to said out 
puts of said first and second correction generators, 
said seventh input of said multiplication unit being 
connected to said control bus, said first output of 
said multiplication unit being connected to said 
third input of said first correction generator and 
said fourth input of said first subtraction unit, said 
second output of said multiplication unit being 
connected to said third input of said second correc 
tion generator and said fourth input of said second 
subtraction unit; 

a specified modulus adder unit, to calculate the result 
of the multiplication of the multiplicand and the 
multiplier, having first, second and third inputs and 
an output, said first, second and third inputs of said 
specified modulus adder unit being respectively 
connected to said third, fourth and fifth outputs of 
said multiplication unit, said output of said speci 
fied modulus adder unit being connected to said 
product bus. 

18. A multiplier as claimed in claim 17, wherein each 
of said correction generators comprises: 

a logical unit, to select required information, depend 
ing upon a control signal, having first, second and 
third inputs and an output, said first, second and 
third inputs of said logical unit being respectively 
connected to said third, first and second inputs of a 
respective correction generator; 
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a required number of residue calculating units, each 
unit calculating one residue and comprising: 

a decoder having an input and an output, said input of 
said decoder being connected to said first input of 
said generator of residues; 

a group of decoders, each decoder having an input 
and an output, said inputs of said decoders of said 
group of decoders being connected to said second 
input of said generator of residues; 

a specified modulus adder having first and second 
inputs and an output, said first and second inputs of 
said adder being respectively connected to said 
output of said decoder and said outputs of said 
decoders of said group of decoders, said output of 
said adder being connected to said output of said 
generator of residues. 

20. A multiplier as claimed in claim 17, wherein each 
of said division units comprises: 

a decoders unit having an input and an output, said 
input of said decoders unit being connected to said 
input of a respective division unit, said output of 
said decoders unit being connected to said output 
of said respective division unit; 

a position attribute generator having an input and an 
output, said input of said position attribute genera 
tor being connected to said output of said decoders 
unit; 

a generator of residues having first and second inputs 
and an output, said first input of said generator of 
residues being combined with said input of said 
position attribute generator and connected to said 
output of said decoders unit, said second input of 
said generator of residues being connected to said 
output of said position attribute generator, said 
output of said generator of residues being con 
nected to said output of said respective division 
unit. 

21. An analysis unit, to produce an overflow attribute 
when algebraically adding two operands represented in 
the system of residual classes, comprising: 

first, second and third input buses of, respectively, 
first and second operands and an algebraic sum of 
said operands; w 

first and second position attribute buses of, respec 
tively, said first and second operands; 

first and second sign buses of, respectively, said first 
and second operands; 

a control bus; 
an output bus of the algebraic sum of said first and 
second operands; 

an overflow attribute bus; 
a first parity generator, to calculate the parity of the 

first operand, having first and second inputs and an 
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output, said first and second inputs being respec 
tively connected to said first input bus and said first 
position attribute bus; 

a second parity generator, to calculate the parity of 
the second operand, having first and second inputs 5 
and an output, said first and second inputs being 
respectively connected to said second input bus 
and said second position attribute bus; 

a third parity generator, to calculate the parity of the 
algebraic sum of the first and second operands, 
having first and second inputs and an output, said 
first input being connected to said third input bus; 

a position attribute generator, to calculate the alge 
braic sum of said first and second operands, having 
a multichannel input and an output, said multichan 
nel input of said position attribute generator being 
connected to said third input bus and said first input 
of said third parity generator, said second input of 
said third parity generator being connected to said 
output of said position attribute generator; 

a logical unit, to produce the overflow attribute and 
the sign of the algebraic sum of the first and second 
operands, having first, second, third, fourth, fifth 
and sixth inputs, and first, second, third, fourth and 
fifth outputs, said first, second and third inputs of 2 
said logical unit being respectively connected to 
said outputs of said first, second and third parity 
generators, said fourth and fifth inputs of said logi 
cal unit being respectively connected to said first 
and second sign buses of, respectively, said first and 
second operands, said sixth input of said logical 
unit being connected to said control bus, said first 
and second outputs of said logical unit being re 
spectively connected to said output bus of the alge 
braic sum of the first and second operands and said 
overflow attribute bus. 

22. An analysis unit as claimed in claim 21, wherein 
said logical unit comprises: 
a first modulo 2 adder having first, second and third 

inputs, a direct output and an inverting output, said 
first and second inputs of said first modulo 2 adder 
being respectively connected to said fourth and 
fifth inputs of said logical unit; 

an operation code decoder having an input and an 
output, said input of said operation code decoder 
being connected to said sixth input of said logical 
unit, said output of said operation code decoder 
being connected to said third input of said first 
modulo 2 adder; 

a first AND-gate having first and second inputs and 
an output, said first input of said first AND-gate 
being connected to said inverting output of said 
first modulo 2 adder, said second input of said first 
AND-gate being connected to said fourth input of 
said logical unit; 

a second AND-gate having first and second inputs 55 
and an output, said second input of said second 
AND-gate being connected to said direct output of 
said first modulo 2 adder; 

a third AND-gate having first and second inputs and 
an inverting output; 

a fourth AND-gate having first and second inputs and 
an output, said inverting input of said first modulo 
2 adder being connected to said second input of 
said fourth AND-gate, said output of said fourth 
AND-gate being connected to said second output 65 
of said logical unit; 

an OR-gate having first and second inputs and an 
output, said first input of said OR-gate being con 
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nected to said output of said first AND-gate, said 
inverting output of said third AND-gate being 
connected to said second input of said OR-gate, 
said output of said OR-gate being connected to said 
first output of said logical unit; 

a constant register having an output connected to said 
first input of said second AND-gate and said sec 
ond input of said third AND-gate; 

a second modulo 2 adder having first, second, third 
and fourth inputs and an output, said first input of 
said second modulo 2 adder being connected to 
said output of said second AND-gate, said second, 
third and fourth inputs of said second modulo 2 
adder being respectively connected to said first, 
second and third inputs of said logical unit, said 
output of said second modulo 2 adder being con 
nected to said first inputs of said third and fourth 
AND-gates. 

23. An analysis unit as claimed in claim 22, wherein 
said logical unit further comprises: 

a fifth AND-gate having first and second inputs, a 
direct output and an inverting output, said first 
input of said fifth AND-gate being connected to 
said fourth input of said logical unit, said second 
input of said fifth AND-gate being connected to 
said direct output of said first modulo 2 adder, said 
direct and inverting outputs of said fifth AND-gate 
being respectively connected to first and second 
auxiliary outputs of said logical unit; 

a sixth AND-gate having first and second inputs and 
an output, said first input of said sixth AND-gate 
being connected to said direct output of said first 
modulo 2 adder, said second input of said sixth 
AND-gate being connected to said inverting out 
put of said third AND-gate, said output of said 
sixth AND-gate being connected to a third auxil 
iary output of said logical unit. 

24. An analysis unit as claimed in claim 21, wherein 
said position attribute generator comprises: 

a group of decoders, each decoder having an input 
and an output, said inputs of said decoders of said 
group of decoders being connected to said multi 
channel input of said position attribute generator; 

a modular adder having a multichannel input and an 
output, said multichannel input of said modular 
adder being connected to said outputs of said de 
coders of said group of decoders, said output of 
said modular adder being connected to said output 
of said position attribute generator. 

25. An analysis unit as claimed in claim 21, wherein 
each of said parity generators comprises: 

a memory register having a multichannel output; a 
group of AND-gates, each AND-gate having first 
and second inputs and an output, said first inputs of 
said AND-gates of said group of AND-gates being 
connected to said multichannel output of said 
memory register, said second inputs of said AND 
gates of said group of AND-gates being connected 
to said first input of said parity generator; 

a modulo 2 adder having an input, a multichannel 
input and an output, said multichannel input of said 
modulo 2 adder being connected to said outputs of 
said AND-gates of said group of AND-gates, said 
input of said modulo 2 adder being connected to 
said second input of said parity generator, said 
output of said modulo 2 adder being connected to 
said output of said parity generator. 
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