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On electronic analog computers can be calculated problems in which the indepen-
dent variable is an increasing quantity. If we have to perform the solution in the
interval ¢ e (t,; f,) with initial conditions being reserved for the argument ¢, and
t, < t; < t,, the problem will be solved in two parts:

1. The given problem will be solved in the usual way, i.c. in the interval t; < t < ¢,
with initial conditions being reserved at the point 1t = ¢,.
2. The problem will be solved in the back time, i.e. in the interval ¢, > t > ¢,

with initial conditions at the point ¢t = ¢,.

There are then two possible ways for carrying out the solution in the back time.

a) With the aid of the transformation of the independent variable and the coefficient
M, = —1 we find the equation (equations) and the programme diagramm which will
solve the given problem (the differential cquation) in the coordinate system with
an inversely oriented axis of the independent variable.

b) The fact that the integrators operate with a negative coefficient of integration
enables us to perform the time transformation with a negative coefficient directly
on a computer. The equation will be programmed in the usual way, the integrators
being assumed with a positive coefficient of integration i.e. not changing the sign.
The negative time scale will be formed by using the integrators with a negative
coefficient of integration. The correctness of this proceeding will be shown in this
article.

The solution of a problem in the back time in the way of a) i.e. via the transforma-
tion of the independent variable and the coefficient M, = —1, is evident. Suppose,
for example, we have a differential equation of the n-th order

_)’(") + a,.-ly("'” + .ot ay +ay=k M

with initial conditions y(t{"), j = 0, 1, 2, ..., n — 1. For simplicity, we shall consider
the equation of (1) with constant coefficients and having its righthand side equal
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10 a constant. By applying the coefficient M, = —1 and using y) = M/Y? the
equation of (1) will be carried over to a machinery cquation

(=0)"YO+ (=), YV + L —a, Y + ay =k ¥)

o .. U y ) .
with initial conditions YY(¢,) = —-2, j =0, 1,2,

(=1’

.., 1 — I. This equation has
the form
YO — o, YOO 4~ Y Y =k 3)

for n even and the form

— Y o, YD - —a Y Y =k (4)

y(t.)
-y
Q.
Fig. 2
for n odd. Let us now programme equation (3) in the form
Y® =k +a, YU~ . +aY —aY (3a)

by the programme diagram shown in Figure 1 and equation (4) in the form
YO = —k4a, YU+ . —a,Y +aY =k (4a)

by the programme diagram shown in Figure 2.
In solving equation (1) let us perform the transformation of the independent
variable in the way outlined in b) i.e. directly on a computer utilizing the fact that
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the integrators change the sign simultaneously. Let us programme equation (1) first

in the form
-1
yM =k —a,_y"D — . —ay —apy %)

by the programme diagram in Figure 3 and then in the form
—y™ = —k4a,_ "V + L+ ay + agy 6)

by the programme diagram in Figure 4. Since the original variable y and the
machinery variable Y are associated with the relation y) = (— 1)’ Y the programme

(1) (~-2) ,
-y (&) I.,rz.) -y'14) ~g(t)

. O

Fig. 3
» (aet)
; g L gitd 4(4) k)
& s . '
’—‘i] ¥ g/ P -y | -y
Ooy [ a, a.
Fig. 4

diagram in Figure 3 is equivalent to that in Figure 1 for the solution of equation (1)
in the back time for # even; the programme diagram in Figure 4 is equivalent to that

in Figure 2 in solving equation (1) for n odd.
The way suggested under b), showing the transformation of the independent

variable directly on a computer is simpler and thus more favourable, too.
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Shrnuti

RESENI DANEHO PROBLEMU VE ZPETNEM CASE

KAREL BENES

V ¢lanku je popsan zplsob fesSeni tiloh (diferencidlnich rovinic) ve zpétném cCase
bez pfevodu dané rovnice na strojovou rovnici se zdpornym meéritkovym koeficientem
nezévisle proménné. Pfi programovani tulohy se vyuZivd zdporného koeficientu

integrace elektronickych integratorii a ¢asovd transformace se zapornym meéfitkovym
koeficientem je provadéna piimo pocitaem.

Pesrome

PELIEHUE JJTAHHOW 3AJAUU
B OBPATHOM BPEMEHMU

KAPEJI BEHEII

B cratbe onmcaH MeToJ pewenus 3amady (auddepeHuManpHbIX ypaBHEHHit)
B oOpaTtioM BpeMeHu 0e3 NmepeBoAa YypaBHCHMS Ha MallMHHOE YPAaBHEHH C OTpMILa-
TCJbHBIM MacluTaGHBIM KO3 @UIHCUTOM He3aBUCUMO NepemMeHHOi. [Tpu nporpaM-
MHUPOBAHHIO 3a/la4H HCIOJb30BAETCS OTPHUIIATEJIbHBIA KC3I(QGULMEHT MHTCIPUPOBa-
HUSl 3JICKTPOHUYECKHX MHTErPATOPOB M TpaHcopMmalusi BpeMEHH HPOU3BOAMTCS
NPAMO BHIYHCIUTEIbHON MallMHOM.
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