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run 0 = —3
a computer aigorithm for obtaining the root loci x y 1
the open loop transmitte is:
gh(s) = kx(t0%s + 1) /(s#{(tlas + 1% txtksks + 2kcHi* —0.685937 0.523239 0.744459
s =4 1)) ~—0,785937 0.72629 1.1455
0. tl. t. c b n0 —(0.885937 0.871246 1.54397
y Lly 1y Cy INly IIy 11, I —(0,985937 0.985765 1.9438
—1.08593 1.07912 2.34376
=0.5, 1,0, 1, 1, 2, = 0.1, 10 —1.18593 1.15642 2.74375
there are real roots —1.28593 1.2207 3.14375
1= =2 pl=0.p2=— 1 —1.38593 1.27394 3.54375
> P » Pe= —1.48593 1.31821 3.94475
b(0) =0 —1.58593 1.35267 4.34423
b(1) = — 1 —1.68593 1.37915 4,74397
"" —1.78593 1.39804 5.14382
b(2) = — 2 ~1.88593 1.40965 5.54376
there are root loci between b0 and bl :%gg;gg %:Eés ggg’gj
there are root loci from b2 to far away —2,18593 1.40197 6.74373
are there any breakaway point between b0 to blx :%ggggg iggg;S ;;1;23
1 = yes, 0= no —2.48593 1.32849 7.94324
—~2.58593 1.28776 8.34277
=1 —2.68594 1.23672 8.74375
finding the breakaway point or break in point :%;gggi iigggé g';ig;g
interval (lower limit, upper limit) —2.98594 1.01387 9,94375
—3.08594 0.90596 10,3437
=—1, 0 —3.18594 0.770483 10,7436
the break point is x = — 0,585937 By RS e

—0.585937 0 0.343145

finding the root loci from the break point

iy
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stop at 1330

run2000 .
BHE 6. e U an yo ferT O mean Foves
MBEHELREIER £ =0.707, BWEE T = o 085 o [+ 079
B AR TE S R R E— B cos§ =& h VR O e
RHER SRR, B RIATR AR A - 0.5  0.200095
6= —1.085, @®=1.079, 1 04540027 ’
RERAHBFEHEBEMATEN, HBREH § o 0.8 17078
LT SR A B B 48 B R A 7 R . 0087677 '
7 o5 1 03125
jwhl,*z 3 1+ 04 21
.5 1«03 145
4 1. 01712
LeS 100646 :
J g 100085
i"' N 0.9984 73
é D«98EZ5 4
EeS 0-9G98775
7 0+9993567
{~j2 745 0599783
B 6 23
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contine working

=0

2K
G(sYH(s) = —— o
()H(s) s(s + 1)(s + 2)
R‘:f) ] 2K C(I)
%_ 5 G+1D)G+2Y T
B8 =UHRs
Lk 3 BrRinBE R EER T
Tun
a computer aigorithm for obtaining the root loci
the open loop transmitte is:
gh(s) = Kua(10%s + 1)/Gx(tlses + Dx(tsthsks 4 Zxcktes + 1))
t0, t1, ty, ¢y my n, b, n0
=0.25, 0.5, 0.25, 1,1, 4, — (.1, 10
xl=—4 x2=—4
zl=+~4 pl=0 p2=—2 p3=—4 pi=—1
b(0) = 0
(1) = — 2
b(2) = — 4
b(3) = — 4
b(4) = — 4
finding the breakaway point or break in point
interval (lower limit, upper limit)
==— 2, 0
the break point is x = — 0.859375
—0.859375 0 0.384814
finding the root loci from the break point
f0) = 1.04719
f(1) = 8.37757
s(2) = 15.7079
0= —2
X y k
—0.759374 0.785812 0.668906
- 0,659375 1.17981 1.06891
-~ (.559375 1.49204 1.54925
—0.459375 1.7675 2.1181
—0.359375 2.01921 2.77675
—0.259375 2.25632 3.53418
—0.159375 - 2.48295 4.3615 e
—5.93751e-2 2.7017 5.36862 g . 4
4.06248e-2 2.91434 6.45756
0.140624 3.12212 7.66897
0.240624 3.32594 9.00882
(3.340624 3.5265 10.4831
$.440624 3.72431 12.0978
£.540624 3.9198 13.859
0.640624 4.11329 15.7726
0.740624 4.30505 17.8447
0.840624 4.49531 20.0812
0.940624 4.68425 22.4881
1.04062 ;3;2[7]1 25.0715
1.14062 05874 27.8374 9 =R R
1.24062 5.24454 30.7916 A ARRIRIT
1.34062 5.42951 33.9403
1.44062 5.61373 37.2894
1.54062 5.79726 40.845
1.64062 5.98019 44,613
1.74062 6.16255 48.5995
1.84062 6.34439 52.8104
1.94062 6.52577 57.2517
2.04062 6.70672 61.9294
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give the parameters of the majin polLes

give the parameters of the main poles
input x and vy

input x and ¥y

==0+659375,1+17981 ==DebpDe94]

the value of transient
0 1.07288€-4 » the value of translient
0«5 0.178811 » 0 1. 07288€-4
| 0535677 » 05 0125542
15 0+869751 1 0393942
2 1+08443 1e5 0679552
2+5 116829 yi 0909403 hd
3 115747 25 105621
3¢5 1«10118 . 3 I¢12396
4 103949 » 3¢5 1.13286
b+5 0994872 . 4 110742
5 0973447 beS 106895
5«5 0-.970915 5 103211
6 0.97897 » 5e5 100456
be5 0989906 » 5 0.988403
7 0.9988]1 2 . b5 0.98218
Te5 10038 . 7 0982831
8 1-00515 » 745 0-.987105
845 100419 . 8 0+992393
9 100235 * 8«5 0997031
9.5 1.00063 . 9 100025
10 0999547 ® 95 1400196
stop at 2150 10 100245
105 1-002é6
11 100151
A 10 115 1+0008
X X . — . 12 1.00023
BRIV ERIELSKNE 9 R sEE ® 2.5 0.99987
13 0999698
. 135 0-9996%%
LW T “ s 1{0 0' 999?
GHRMEERR § =0.5, hgt BRI E T4 _—

PRIERLE 60° MR (B _RIR) SHENTHER, &

BEARNY: 0= — 0.659375; w = 1.17981, MAZIFHAMMMAE 10,
#13, B3 HMUNREEHE,285: To=0.5; T, = 0.3333; T =0.707; C=0.707
BB ENTEEARLHBENEEME 12 FoR. HENTESRDT.

rin
ID, t].’ t, Cy 111, Ily h’ no

= 0.5, 0,333333, 0.7071, 0.7071, 1, 4, — 0.05,5

x] real = — 1 x2 rezal = — 1
x] 1tmag = 1.00002 %2 imag = -~ 1.00002
there are real roots
zl=—2 pl=0 p2=—3
x y k
—0.8
0.927155  0.265034
—-0.6 0.94133 0.455644 e
—0.4 1.07569 0.729512 2 o
—0.2 1.31366 1.29317
—5.960466—8 1.61426 2.34275
0.199999 1.9453 4.03831 e\ b i
0.4 2.28997 6.51731 I
0.599999 2.64042 9.90805 .
0.799999 2.99311 14.3362 x%§
0.999999 3.34645 19.9273 N2
1.2 3.69972 26.807 Sy
1.4 4.05263 35.1016 *
1.6 4.40506 44.9378 N
1.79999 4.75797  56.4681 AN
1.99999 5.10923 6.7664 K
2.19999 5.4601 84.9884 \
contine working
=0 A 12 R ARG RBEE

2 9 ¢ 9% ¢ 9 %% 3¢ e S TO O
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run
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a computer aigorithm for obtaining the root loci

the open loop transmitte is:

gh(s) = kx(t0%s 4 1)/(s*(tlas + 1 )x(tathsxs + 2
*Cktks =+ 1
t0, tl, t, ¢, m, ny hy n0

= 0-25, 1’ 0-5, 1, ]., 4, i D.]., 10

xl==—2 x2=-—2

zl= =4 pl=0p2=—1p3=—-—2pd4=—2
o(0) = 0

b(l)= —1

(2) = — 2

(3)= — 2

b(4)= —4

finding the breakaway point or break in point

interval (lower limit, upper limit)

= =1, 0

the break point is x = — (.386718

— 0.386718 0 0.170833

finding the root loci from the break point

f(0) = 1.04719
f(1) = 8.37757
f(2)=15.7079
s = — (.333333

DN pmt ot ot ot et et it ek et = (D OO O OO OO D

= 3

X

.286718
. 186718
.67187e-2
.32812e-2
.113281
.213281
.313281
.413281
.513281
.613281
713281
.81328
.91328
.01328
. 11328
.21328
.31328
41328
51328
.61328
.71328
.81328
91328
01327

<€ontine working

b WWWWWWINNNINNNN e =R OO

y

.505298
742031
.942056
12447
29825
46687
63231
79578
.95806
.11963
.28086
44198
.60316
76449
92607
.08795
25016
41272
57563
73892
.90256
06656
123092
139561

k

.432385
. 832369
. 40237
.17181
. 17851
. 45924
.05231
.9974
.3353
. 108

. 3582
. 123
4657
412
.0135
.3159
. 3653
. 208

. 8907
.4603
9637
. 4483
961
33

finding the breakaway point or break in point
interval (lower limit, upper limit)

—_— 63 - 4
the break point is x = — 4,8125
—4.8125 0 178.625

finding the root loci from the break point

£(0) = 1.04719
£(1) = 8.37757
f(2) = 15.7079
s = —0,333333

(ke

=-0+28671890+505298
the value

» . » » ® . ’ - *
v Jh WJh W un v N W W v
Jn W

&
N

(MM AR v (D »
L [ ] ;]
¥y

Beas el famal
LEATE L o
-

LY

155
16
1645
17
17+5
18
1845
19
13+5
20
reaay

f?

Tz

0-156892
0-275882
0429625
0«588094
0737068
08568061
0976012
10588
111666
115161
1=1668
116605
115339
115271
110752
108077
105481
103132
1011 %}
0995636
038410/
097661
0972686
0971729
0.97507]
097604
0.93001 ¢
0934454
0-9389]9
09335079
0996705
0-9996468
1.00191
100346
100437
1«00475
100466
1-.00427
100366

&

of transient
l-07288e-4%
JeBl683e-2

¥

13

14

8 45

:m,ﬁggzﬁ:éﬁ%: T0=025, Tl — le:-"—'O,S;C:: 15 ﬂ=4, m = |

BRI XM A RERASTNEE (K 13) REIEMNT -

®
#

¢ % W

L L BN I B N NN N T BN O B B
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« v " BIETEVITESE R S EERBER & B,
—4.7125 0.530278 152.955 " — 1
—4.6125 0.671274 137.125 WA 14 Brow.
stop at 1436
let h = — 0.2
run 1436
—4.4125 0.859473 108. 838
—4.2125 0.978765 848759 118
—4.0125 1.05447 64.8186
—3.8125 1.0974 48.2991
—3.6125 1.11067 34.9664 |
—g;g; %gﬁiz zzg; FR VT EVERITER S 2,
—3. . 16.3338
—3.0125 1.0045 10.3148 _IU.?FE IEIEZERIENITE, RIRER
—2.8125 0.920794 6.03783 N
—g.ggg 0.312%42 3.162?3 Fh iR E e Es, B, IR a 3Ry
_2. 0.666749 1.39573
—2.2125 0.474539 0.430688 I RIE R 2, —F hEE A L EBERF,
—2.0125 0.11217 1.31394e~2 .
run 2000 E{keﬂ ILJ:P*_II%%IE’J%V: ﬁ*%% fg

give the parameters of the main poles

input X and y

i MaX i A

.
L
L]

ﬁ)‘[nl_‘ Ej = H

gL, 15 KE 16 Frans B 15 N T MRS T, =
2% 0.1, 0.2, 0.3333, 0.4, 0.5, 0.6, 0.7 2, T

2, 3, 4 FlE] KIS 1

— jm

- AEK1{E

ST T AJASHYA

(0.7

/06
/w

A 15 B ARFERH L

1) —BEBXHP>EZRERPL LT R AL AYE

R?ﬂﬁ. & 16

2= T35 KRY

§\+%m%%ujﬁd FRENLIE s F ¥
Wit bz 55 —H S, EFEATHE

1, T=105,C=11 T, v]Z

LB > NI B — R R B
Z2 R (MR NRFE R —FE ZE R R ARG MR ZE L F

s I3

Te=0.8/,0.7
Ajmr /0.6
0.5
0.333333
3 V4
‘ / 0.2
! ‘ To=0.1
| /‘- |
p A '
/X /S =379
- 4’ K-=2.055
A S | Kk=1.125
Y 2
| -
] . e

T, = 0.333333

2T s R AR IR,

;o '1

A 16 OB RZEIRPELEE
T=0,7071 C=10.7071

il
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SN s B HILL S R R 1
H, RIRHRIZ R To MRELE T B PR H K B2 —15
SOE. B, B R IME B REON:

&

RRIRX

) 1t F 1 8
RIFBRI 2 H & MEJ M RGN FiE
IR LI T B

K(Tys + 1
G(s)H(s) = s(Tls -+ 1)((T202 + Z)CTs +1)°
ARG FIETEA
K(Tos -+ 1
G(s)H(s) = s(Tys + 1)((2":*: Z)C'T.s' + 1) — 1
B InE
— K(Tos + 1) = s(Tys + 1D(T** 4+ 2CTs + 1),
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A METHOD FOR SEARCHING THE ROOT LOCI BY
COMPUTER IN THE HALF COMPLEX PLANE

HuANG ZHIXIANG

(Xinjiang Engineering Institute)

ABSTRACT

In this paper a method for searching the root loci by the computer 1s presented.
The geometrical concept is to make a lot of parallel lines of the imaginary axis in the
complex plane, and to decide the points which satisfy both the root loci and the parallel
lines by the computer.

The computation will be simplified, since the variable gain K would not appear
in the equation of the root loei.
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