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U S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTE,11

Block Italic Transliteration Block Italic Transliteratit..

A a A a A, a P p P p R, r

b 5 6 B, b C c Cc S, s
E3 Be V, V T T T m T, t

F r a G, g Y y Y y U, u

A 7 a D d 0 F, f
E e E a Ye, ye; E, e* X x X x Kh, kh

)R m • Zh, zh Q• LA • Ts, ts

3 3 3 s Z. z H 4j Ch, ch
H H if U I, i W W LU m Sh, sh

RH 1 Y, y U4 U. II Shch, shch

., n /7 * L, 1 H bWu Y, y

I' MM M, m b b

HH HR N, n I, E, e

0 o 0 0 0, 0 K to 10 0 Yu, yu
Sn 17 m P, p f t 2 a Ya, ya

*ye initially, after vowels, and after b, b; e elsewhere.

When written as d in Russian, transliterate as ye or e.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian Engli:-I;

sin sin sh sinh arc sh sillh
cos cos ch cosh arc ch cosh_
tg tan th tanh arc th tanhn-
ctg cot cth coth arc cth coth
sec sec sch sech arc sch sech
cosec csc usch csch arc csch csch

Russian English

rot curl
lg log

.- • -.
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Examined is a digital servo system (TsSS) characterized

• by the quantization of a signal with respect to level and

time. The steady-state mode in the system is characterized

by the emergence of an oscillating motion. The dependence ofA

parameters of the oscillating motion on parameters of the

system is given.

A TsSS with a three-positional relay characteristic of the con-

trol element was examined in reference [2]. Shownis the possibilityI

of an analysis of the dynamics of the TsSS by means of the represen-

tation of its motion on a phase surface in the presence of quantiza-

tion of the signal with respect to level and time.

The purpose of this work is to evaluate parameters of the os-

cillatory motion in the transient and steady-state modes.

The trajectory of the representing point, which characterizes

the behavior of the TsSS on the phase plane, will consist of segments

each of which can be described by the equation of trajectories:

1!1

with the appropriate values of [Translator's note: see
footnote on next page.]ctm



Let us examine the case when the representing points MI and M .4

during time T4 occupy the extreme positions 11 and C, respectively,

(Fig. 1).
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Fig. 1. Determination of parameters of the oscillatory motion in

the transient and steady-state modes.

The maximum overswing in the transient mode with respect to the

position of equilibrium corresponds to X1 for the trajectoryMAKC

of motion of the representing point MI and X"14C for the trajectory

of motion of the representing p6int M2 . X,,=XA-uib•

Having taken in quation (1)

1 (,) ) 0---; X,,--O,5A..; ' - ,

we get

X,=0,5A.+ I + Y.

Having substituted into equation of line ND: A'-- X .41.' j II -.-

[2) the value Xs, after conversions, we obtain )' -4. , then

rC

*The change in the velocity and coordinate are described, corres-

pondingly, by these equations:

Y'- 0' ' + 4, 0•, Xl -- v") .) ." - + +',l - • 4 t(,t.-( -) .(

2
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From equation (1), having assumed that NO,\',, 0. 1', Y..--,,,
: ~we got

"" I

l, II o l l i %

or

• ••"° '(4)
.+ a.

The segment BC is numerically equal to the time of the compari- 1
son of codes Tl , then .', 7',--0,5AX.

From equation (1), having assumed that IX(t0=-l; 0; Y I
Y 1; X a 2 b2 ; Y 0 0, we obtain a 2 b2  l-ln2, and then ][ -I 1-- 7,•--O,5.\ ,. or

7;, O,5A, - 0•3(iG 1.

From equations (4) and (5) it is seen that the maximal over- j
swing of the system in the transient mode it determined by the quan-
tity T. The mutual position of of points X'Ic and X" varies

M #I

from the magnitude T4

Having equated equations (4) and (5), after transformations,
Swe obtain the value T. , for which X' X 11

MAKC MAKC

(I I lAP(l " ) (6)

The presence of regions of switching of function (I1(,%) lying
in the quadrants I and III of plane XY, is the reason for the emerg-

ence in the TsSS of the undamped oscillating motion in the Steady-

-state mode. Each trajectory from any initial point with the lapse
of a definite time interval enters into a defined region and from
this moment no longer emerges from it.

Two kinds of closed trajectories of the representing point are
possible in the steady-state mode. Figure I gives closed trajectories
of types I and II. The trajectory of type I consists of two segments
of the Integral curve which correspond to the controlling action

£-3
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f lIj l a n d ' I 1, N.I . P o i n t s p a n d p ' a r e s w i t c h i n g p o i n t s .

Trajectory II consists of segments of the integral curve with

v a l u e s I,(•) I ; ' •1 ( 1). 0 a n d ' (1 ) ( is. S e g m e n t s m n a n d m ' n '
correspond to the absence of the controlling action, i.e.,

,'thi . The time of the movement of the representing point
from m to n (or from m' to n') is equal to 4t =T .TO

From Fig. 1 it is evident that the region of switching CHE

(closed trajectory of type I) is considerably larger than the switch-

ing region MBHE (closed trajectory of type II). To determine param,--"

"eters of the oscillating motion in the steady-state mode, let us

examine the maximal possible closed trajectory, i.e.,-the trajectory

of type I.* The period of the closed trajectory TO should consist

of a finite even number of time segments TU (sampling is considered).

The time of the half-cycle TO/2, i.e., the time between the switching

points p and p' should correspond to

II' (7)1

where m 1, 2 and 3.

The maximal value of the velocity with a steady-state oscillating
motion (at the, moment of switching of the controlling action) can be

found by assum ing that in equation (2 ) YY ; Y -YO ; ,f)(h1.-.--I;

and T=imrTi. By examining the movement from point p to p', we find

Y, (8)

According to equation (8), several limiting closed trajectories
can be established in the system. It is necessary to determine the

parameters of the maximally possible closed trajectory.

SThe period of the maximally possible closed trajectbry

T01,.1,;,,- 2m1.., must be less than the period of the closed trajectory, the

[ switching points of which lie on lines AF and AIF'.**

[ From the condition of point transformation of line AF into line

*The presence of several closed trajectories of the representing

point is possible in the reg ion [ i].
**Lines AF and A'F' are limits of regions of switching with the

two-position characteristic of 4 the controlling element.



AF't it is possible to find the dependence of Y* on T~ where Y*
is the maximum velocity of the closed trajectory, the switching
points-of which lie on the indicated line AF and A'F'.

The period of the steady-state oscillations in the system of
maximal amplitude c.an be determined from condition Y, 1', < Yc.s

The dependence' of Y* on TR is given on Fig. 2.

•~~..- .... ... ... ... . .. .. _..

Fig. 2. Limit of the region of the

. - - 4S 'q - eters.

Having used equation (1), let us define the doubled amplitude
of oscillations of the outlet coordinate 2Ax in the steady-state
mode

Dependences ,,,., T" and 2A define the basic relations of theX
oscillating motion from parameters of the system.
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