OcHoBbI Teopuu ynpaJenus. Cemectp 2.
JlomamiHee 3ajanue

Jluneiinvle (Muneapuszoeannvle) CUCHEMDbL.

1. TpebyeTcs nmpoBecTH aHANIMU3 3aMKHYTON CHCTEMbI Ha YCTONYMUBOCTH, MOJYYUTh MEPEXOIHBIH
npolecc MpU TOJAHHOM CTYNEHYaTOM BXOJHOM BO3JICUCTBUM M OMNPEACIUTh JIUana3oH
KOA(p(UIIMEHTOB YCUIICHUS, B KOTOPOM CUCTEMA SIBJISIETCSA yCTONYHBOM.

2. Ucronp3ys TEXHUKY KOPHEBOTO Trojorpada IMOCTPOUTH ACTaTUYECKYI0 CHUCTEMY IIE€PBOTO
nopsiika ¢ mepeperyiaupoBanueM He Bbiie 20%, U3MEHsSI MOJOXKEHHE HyJIeH M TOJIOCOB
KOppeKTHpyomiero ycrpoiicrna. [lepexonnast GpyHKIMs 3a BpeMsi HEPEXOJHOTO MPoIiecca MOXKET
COBEpIIUTH HE Ooliee 3 KoeOaHui.

Henuneiinvie cucmemu.

3. [y 3amaHHON 2-X MEpHOI HENMHEHHOH CHCTEMBI J1.y. MOCTPOUTH (Da3oBBI MOPTPET, Ha
KOTOPOM yKa3aTh MOJIOKEHHE OCOOBIX (HEMOABHUKHBIX) TOYEK, HCUEPIIBIBAIOIIEE KOJHYECTBO
($a30BBIX TPACKTOPHH, JEMOHCTPUPYIOUIMX pAa3IMYHYIO0 JWHAMHUKY H300pa)karoliell TOYKH,
npenenbHble MUKIbl U T.1. JIJis 0COOBIX TOYEK MPOBECTH JIMHEWHBIM aHaIu3 Xapakrepa HX
yctoiunBocTd. [locTpouTh Tpaduke TPOIECCOB BO BPEMEHHOW O0JACTH B OKPECTHOCTSIX
0COOBIX TOYEK M MPEe/IbHBIX MUKIOB (Mpu Hamuuuu). [laTh aHATU3 JUHAMHUKH H300paskaroleit
TOYKHU B MPSIMOM U OOpAaTHOM BPEMEHH.

4. Jlns 3aJaHHOM 3-X MEpHOW HEJIIMHEHHOM CHCTEMBI OIPEENIUTh MOJI0KEHNE 0COOBIX TOUYEK H
xapakTtep ux ycroiiunBoctu. IlocTpouts (ha3oBblii HOPTPET B (Pa30BOM MPOCTPAHCTBE, a TAKKE
Ha (pa30BOIf IIIOCKOCTH JIFOOBIX IBYX KOOPIUHAT.

5. TTocTpouTh CXeMy MOJCIUPOBAHUS HEIMHEWHOTO IPOIECCA CO CKOJB3SAIIAM PEKAMOM.
OmnpenenuTh IUaNa3oHbl 3HAYEHUH KOA(D(OHUIMEHTOB YCHIICHHS, TPH KOTOPBIX B CHCTEME
IPUCYTCTBYET:

a) CKOJIB3SIIHMIA PEKUM,

0) TpeaeabHbIN UK.
JIast TIpenesbHOrO IMKIA OMNPEICIWTh aMIUINTYAbl W TEPHOA KoieOaHWd 1O (a3oBBIM
KOOD/IMHATAM.

Tpeooeanusn k oghopmnenuio

Pabota opopmitsieTcst B TEKCTOBOM PEAAKTOPE, C MPUMEHEHUEM KOMIbIoTepa. [ 0TOBBIN BapHaHT
pacneuarsiBaeTcd. [lociie pemeHns Kax10ro 3aJjaHusl 1a€TCs KPaTKOe PE3IOME C MOSICHEHUEM
MIPOU3BEJCHHBIX JCHCTBUM U BHIBOJIAMM.



MeToauyeckue yKa3aHusi MO BHIMOJTHEHUIO 3aJaHUsI
3aganue 1. [TycTh nana nepegaroynast GyHKIHS pa30MKHYTOH CHCTEMBI:
22.617 (s+1.552) (s"2 + 2.119s + 1.649)
W= --- —_ -
(st+1.693) (s+1.303) (st+0.6746) (s-2)
Jlns ananu3a Bocnosb3yemcs maketom MATLAB, ero Haactpoiikoii rltool.
1. CoznmaeMm o0bekT SySOL aiist ucciieioBaHms ¢ MOMOIIBIO KoMaH bl ZPK.
2. BsbiBaewm rltool(sys0l).
B pesynbraTe mMOSBISETCS OKHO C KOPHEBBIM roxorpadoM, MOCTPOCHHBIM IS
HCCIIeTyeMON CHUCTEMBI, a Tak)Ke TJIABHOE OKHO HAJCTPOWKH JUIsl aHAJM3a CHCTEMBI H
CUHTE3a KOPPEKTUPYIOIIETO YCTPOUCTBA.
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HactpouB BuJ Moka3pIBaeMbIX I'pa)MKOB COIJIACHO apXHUTEKType, MOKHO B peabHOM
MaciiTabe BpeMeHU HaOII0AaTh NePEeX0IHbIE IPOLECCHl B 3aMKHYTONH CHCTEME YIIPaBJICHHUS.
I[Ipu srom F=1, H=1, G=sys0l — ne wusmensitorcsi; C=1 — TpebOyercsa HACTPOUTH B
COOTBETCTBUHU C 3a/IaHUEM.

[TpocteiimmmM crocoboM HACTPOUTH BHJ MEPEXOAHOTO Ipolecca SBISIETCS M3MEHEHHE
Kod(punmeHTa ycuiaeHus. s 3Toro ciaeayeTr MbIIIKOM M3MEHSTH MOJIOKEHUE MaJIMHOBBIX
KBaJPaTUKOB Ha BETBSIX KOpHeBoro rojorpada. KBagpaTuku omnpenesistoT MOJ0XKEeHue
KOpPHEH XapaKTEpUCTHYECKOIO0 YPaBHEHHUs 3aMKHYTON cucTteMsl. [Ipu nepexone kBaapaTuka

4yepe3 MHUMYIO OCh B mpaBylo mosrymiockocTs (IIT1IT) cucrema cTaHOBHUTCS HEYCTOHYUBOM.
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¥ Real-Time Update

Takum oOpa3om, MoslydeHHOE 3HaUeHUe KO3 PUIIMEHTa yCUIIEHUS, COOTBETCTBYIOIIEE
MOJIOKEHUIO KOPHS HAa MHUMOM OCH SIBJISIETCS IIPECIIBHO BO3MOXKHBIM. B cityuae Hanuuus
HECKOJIBKMX JHara30HoB 3Ha4eHH kodddunrenta ycuiaeHus, TpeOyeTcst UX yKa3aTh.

3amanue 2.

1. TIpousBoautcs nmoctpoenue KI' coritacHo mopsiiKy 1eHCTBHA, OMUCAHHOMY BBIIIIC.

2. Acrarndeckas cucreMa 1-ro mopsika XxapakTepu3yeTcsl HATMYHEM B €€ MepeJaTOYHOM
¢GyHnkunu unrerpatopa 1/s. Takum obpaszom, cienyet Ha pucyHke KI' 1o6aBuTh
UHTETPaTop, pa3MeCTHB NOMIOC (KPECTHK) B HaYaJle KOOPAMHAT.

3. B ciyyae noBbleHHOH K0J€0aTEIbHOCTH EPEXOIHOTO poIiecca sl KOMIICHCALUU
MOYKHO J00aBUTh KOMITJICKCHO-CONPSDKEHHBIE HYJIH B KOPPEKTUPYIOIIEe 3BEHO.
[Tonoxenue 1006aBICHHBIX HyJIEH U MOJIIOCOB MOXKHO MEH:ATh. [Ipu 3TOM Oyner
uaMmensaTbesa KI™ u Bua nepexoanoit pyHKImm.
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4. TlomyuuBiiasics nepeaaTouHas (pyHKIHS KOPPEKTUPYIOIIETO 3BeHa 0TOOpaskaeTcs Ha

COOTBETCTBYIOILEH BKJIAJIKE.
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Design History Pole/Zero I Parameter |

- Edit Selected Dynamics

b4] SIS0 Design Task (4) | - Dynamics
(3 Design History Type | Location | Damping| Frequ...
Real Pole |-0.000... |1 0.0001...
Compl... |-0.397... 0.953 0.417

Right-click to add or delete poles/zeros

Select a single row to edit values

Show Architecture

Store Design | Help |




3agaume 3.
BeInosHsIeTCS ¢ MCIOIb30BaHNEM cKpuITa Pplanes.
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The differential equations.
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Parameters
ar = =
expressions

The display window. The direction field.
The minimum value of x = _ &
) ; S MNumber of
The maximum value of X = 4  Lines field points per
The minimum value of y = 4  Nullclines iR Lol
The maximum value of y = 2  None I 20
Quit Revert Proceed
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x‘:2xfy+3(x27y2)+2xy
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) Quit

The backward orbit from (-0.98, 0.73) —=> a possible eq. pt. near (0.41, 0.64).

Ready.

The forward orbit from (1.2, 3) --= a possible eq. pt. near (-0.47, -0.22).
The ICursor position: (2.04, 3.51) 1. pt. near (0.41, 0.64).
Reaay.

Brruucnennsie 3Hauenus koopaunat OT:
(0.0000, 0.0000) (-0.4661, -0.2209)
(0.4125, 0.6386) (1.3870, -1.4177)



Cenno:

There|pplane8 Equilbrium point data|

The Jacobian is:
2 -1
1 -3

The eigenvalues and eigenvectors are:

17913 (0.97891, 0.20431)
27913 (0.20431, 0.97891)

Y CTONYUBBIN y3€I:

There is a nodal sink at (-0.46612, -0.22089).

The Jacobian is:
-1.2385 -0.60691
31341 57237

The eigenvalues and eigenvectors are:

17127 (0.78798, 0.6157)
52495 (0.14961, 0.98875)

Heycroiuuselii y3eir:

S5

File Edit Solutions View Insert Desktop Window Help ~

U=Au+Bv A
v=Cu+Dv C

-1 0.5 0 0.5 1

]

File Edit Solutions View Insert Desktop Window Help ~

u'=Au+BA=-12385 B =-060691
v=Cu+D¥=31341 D=-57237

-1 05 0 05 1

There is a nodal source at (0.41248, 0.63864).

The Jacobian is:
57521 -4.0069
0441056 2.0693

The eigenvalues and eigenvectors are:

51849 (0.99013, 0.14016)
26365 (0.78943, 0.61384)

Heycroituusslii Gpokyc:

_Ioix]
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uU=Au+BA=57521 B=-4.0069
v=Cu+D®=044105 D =2.0693

-1 05 0 0.5 1

There is a spiral source at (1.387,-1.4177).

The Jacobian is:
7.4864 102804
-11.5751 -7.3456

The eigenvalues and eigenvectors are:

0.070396+8.00011 (-0.46626-0.50298i, 0.72775)
0.070398-8.00011 (-0.46626+0.50298i, 0.72775)

e

File Edit Solutions View Insert Desktop Window Help ~

u=Au+Bw 74864 B=102804
V'=Cu+Qw-115751 D =-7.3456




I'paduk nepexonHoro mporecca A1 HEYCTOHYUBOro (hokyca
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I'paduk X(t) hazoBoit TpaeKTOPHUU U3 OKPECTHOCTH HEYCTOHYMBOIO Yy3Ia:
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x':2x-y+3(x2-y2)+2xy
y'=x-3y-3(Z-y)+3xy

Graph
e K
Cy

" Both
3D
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l':,r.j.p

Print

Go away

O6paTI/IT€ BHUMAaHHEC HAa HAYAJIbHOC M KOHCYHOC 3HAYCHHWA HA IIKAJIC BPCMCHHU.

3ananmue 4.

I'paduyeckas yacTh BHIMOJIHACTCS C MOMOIBIO cKpunTa 0desolve.m. AHanuTHYECKHE pacueThl
npoBoasTes ¢ nomouibio nakera MATLAB. HauanpHble yciioBus i1 HOCTpOEHUs rpauKkoB
cleqyeT 3a/1aBaTh B Onmxkaifimx okpectHocTax OT.

JIist IByXMepHOU CUCTEMBI, TIPECTaBIeHHOU B 3agannn 3, onpenenenne OT u nx xapakrepa
MOYET OBITh MPOU3BENICHO C MOMOIIbIO BHIYHUCIICHUI!

0/(@6"¢E>F.[BJ'I€HI/I€ CVIMBOJIbHBEIX TI€PEMEHHEIX
Syms X y

%IncreHHoe pemenve cucrTeMs ypabBHeuut (nomck OT)
S=vpasol ve( 2*x- y+3* (x"2-y"2) +2*x*y==0, X-3*y-3*(x"2-
y~2) +3* x*y==0)

YPazsmMuHEIE NpPEenCcTaBJIEHUS PEleHVSa C TOUHOCTLI 6 3HAKOB
Q=vpa([S.x S.y],6) % Q — maccus OT, S.X — KOOPAMHATH MO X
vpa(S.y(3),6)

¥lxobmaH kak OGYHKLUMS IepeMeHHBIX
Jac_01(x,y)=jacobi an([ 2*x-y+3*(x"2-y"2) +2*x*y, X-3*y-3*(x"2-y”"2)
+3*x*yl, [x, y])

UCobCcTBEHHBIE BEKTOPHE M COOCTBEHHBIE UMCJIA KaK QYHKLUUM OT
nepemeHHeix X, Y; VB — cobcrBeHHBENT BekTOp, DB — coBcTBeHHEIE umcia

[VB(x,y),DB(x,y)] = eig(Jac_01(x,y))

Yalpumep BoUMcIieHus nia 2-1 OT
vpa(DB(S. x(2),S.y(2)),5)
vpa(VB(S. x(2),S. y(2)),5)



3amanue 5.

Cxema MoJeIMpoBaHus IPUBEACHA HA PUCYHKE.
HauanpHbie yciioBus IpU UCCIENOBAHUU 33aa0TCS HA MHTErparopax. BxoaHoe Bo3nencTBue —
HysneBoe. IlapameTpsl MHTErpHpOBaHUs 3aJAIOTCSI HCXOAS W3 JOCTHKEHUS MaKCHUMAJIbHOU
TOYHOCTH, HE MIPUBOJSIIECH K U3JIUIIHUM 3aTpaTaM MAILIMHHOIO BPEMEHU HA PaCUEThI.

Scopet XY Graph
" = 1 1 P ]
A - > = = 'I/’/ »
Step Relay Integrator  Integratori Gain Scope
du/dt |« 1 |L.
Derivative Gain1

Ipumep npedenvrozo yuxna:

) XY Graph

XY Plot
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) Scope

Time offset: 0
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) Scopel = Ellil
BRI
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[TepBsoiii rpaduk — (azoBblil TOPTPET, BTOPOH — 3aBUCHMOCTbh CHTHaja BBIXOJA CHCTEMBI OT
BPEMEHHU, TPETHI — 3aBUCUMOCTh CUTHAJIa BBIX0/1a C HEJIMHEHHOT0 3JIEMEHTA OT BPEMEHHU.

HpuMep CKONb3sugeco pexcuma.
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BapuanTsl 3a1anui

3aganue 1.
1 0.8079s"3 +1.9875"2 +1.583 5 + 0.3983 14 | -0.0775"3-0.9025 "2 - 2.178 s - 0.7249
s"3+16175%2+2.021 s +0.8594 $"3+3.854 52 + 2,576 5 + 0.4779
5 -1.029 52 - 3.286 5 - 2.251 15 0.457 "2 + 3.597 s + 0.6938
S"3+54745"2+12.56 5 +7.132 s$"3+9.4835"2 +14.91 5 + 2.801
3 0.81525"3 +6.1935"2 + 1546 5 - 4.475 16 | _0.08657 s"3 +0.04493 "2 - 2.785 s - 2.966
$"3+835"2+2538s+11.8 s"3+3.187 "2 + 25.03 5 + 21.97
4 -0.07143 s"2 + 0.06972 s + 0.09151 17 0.892 s"3 +2.124 s"2 + 375.7 s + 552.6
s"3+2.9255"2 +2.703 s + 0.804 "3 +1.8115"2 +425.2 s + 536
5 0.85/65"2+1.94s + 0.8711 18 | _0.8946 5"3+5.961 "2 + 13.73 5 + 7.079
§"3+3.1875"2+3.1455 +0.9752 "3 +4.962 s"2 +3.846 s + 0.6018
6 -0.3676 s"3 - 3.064 s"2 - 6.156 s - 1.947 19 2144 52 + 2.808 s - 0.5453
s"3 +4.538 s"2 + 5.081 s - 2.256e-15 s™3 +3.107 "2 + 2.355 s + 0.2405
. -0.7302 53 - 3.442 5"2 - 72.33 5 - 189.4 20 -0.5551 52 - 9.169 5 - 5.39
"3 +4.56 5"2 + 100.8 s + 256.6 "3 +2.6825"2 +13.42 s + 11.54
3 1.224 5"2 +0.536 s - 0.2143 51 | —073365"3-2.6945'2- 25615 - 05761
$"3+5.184 s"2 + 3.133 5 - 1.219¢-15 "3 +3.369 5”2 + 2.683 5 + 0.5538
9 -0.1548 "2 - 1.13 5 - 0.6358 oy | 0A1515"3+0.20745"2 - 3.387 5 - 9.49
$"3+12.15 s"2 + 32.92 5 + 9.455 "3 +6.387 s"2 + 20.88 5 + 46.21
10 0.1327 5"2-1.7285-0.7133 o3 | 0056473 +0.32355"2 - 0.2293 5 - 3.766
"3+ 2.756 s"2 + 6.029 5 + 1.253 s"3+12.35"2 +42.445+17.36
1 0.4822 s +0.08324 oq | —0.09925°2+ 0.08404 5 + 2.919
"3 +5.09 "2 + 1.983 s + 0.1947 $"3+11.89 "2 +151.2 5 + 232.6
1p | =1268s73-12.185"7-24.915-16.86 o5 | _0.0005172 $"2 - 0.01877 s - 0.008079
s"3+6.337s"2+13.32s+9.291 "3 +2.864 5"2 + 3574 5 + 1.266
13 -0.2052 s"3 - 2.257 s"2 - 35.23 s - 260.3 26 154252 +10.86 s + 17.34
sh3+1.77 "2 +161.1s+96.19 "3 +8.46 M2 + 26.17 S + 31.59
3amanme 2.
1 -27.714 (s"2 + 4.133s + 16.42) 17 | _13.196 (5+0.3314) (s+1.11) (s+1.412)
(s-2) (s+1.073) (s"2 +2.327s + 21.84) (s+0.1221) (s+1.278) (5+1.453) (5-3)
5 -107.54 (5+2.519) (5+0.7687) 18 | -9.6583 (5-0.9572) (s+1.037) (5+0.4008)
s (s+2.82) (s+0.8612) (s-5) (s+0.9884) (s+0.4252) (s+0.3708) (s-2)
3 -47.872 (s+1.796) 19 | _8.5494 (s-5.493) (s+1.089)
(s15.921) (s+2.577) (s+1.899) (s-3) (5+5.926) (s-4) (s+1.132) (s+1.011)
4 -128.8 (5+0.2967) (s+1.271) o0 | _10.808 (s-4.369) (s+0.7112)
(s+1.279) (s+0.3424) (s+0.2943) (s-4) s (5+0.4548) (5+0.7087) (s-5)
5 62.309 (s-0.03261) (s+1.061) (s+2.207) 21 -93.654 (s-1.656) (5+0.9104)
(s+2.2) (s-3) (s+0.4796) (s+0.1401) (5+5.481) (5-2) (5+0.9832) (5+0.643)
5 9.3851 (s+1.233) (s+4.026) (5+7.753) 22 | _96.946 (s+2.771) (s+2.051) (s-0.007338)
(s+0.5783) (s-2) (5+3.232) (5+5.347) s (5+2.849) (5+1.966) (5-4)
7 22.399 (s"2 + 5.654s + 114.4) 23 -36.41 (S"2 + 4.285s + 4.624)
(5+9.236) (5-3) (52 + 1.925s + 58.04) (5+3.499) (5+2.26) (5+1.246) (s-3)
8 -86.802 (s+2.057) (s-0.5293) (s+0.2057) 24 35.01 (s-0.5828) (s+1.392) (s+2.535)
s (5+1.949) (s+0.8821) (s-5) (5+2.553) (s+1.441) (5+0.6924) (s-5)
9 50.011 (5+0.8296) (5+5.903) o5 | _-9.3478 (s+8.232) (5+2.644) (5+0.6652)
(s+1.351) (s-2) (s"2 +13.88s + 54.54) (5+2.539) (s-3) (5+0.6957) (5+0.4172)




10 | 28575 (5+0.2498) (5+1.317) o6 | _-42.899 (s+2.995) (s+1.292) (5-0.4633)
(5+0.29) (s+1.13) (s+1.277) (5-3) (5+2.824) (s+1.392) (5+0.8557) (s-2)
11 52.879 (S+2.567) (8-37.67) 27 288.61 (SAZ +1.495s5 + 3278)
(s-4) (s+0.5358) (s"2 +2.365s + 323) (5+0.4897) (s-4) (52 + 1.309s + 43.02)
1o | 15043 ("2 + 4.354s + 7.404) og | _96.917 (s+1.266) (5+0.8031)
(s-5) (s+1.467) (s"2 +0.822s + 112.8) (s+2.21) (s+0.9579) (s+0.8753) (s-3)
13 -50.897 (s+1.49) (s+1.987) 29 -4.8572 (s"2 + 0.8212s + 1.02)
(s+1.211) (s+1.45) (s+1.775) (5-2) (5+0.9562) (s-3) ("2 + 0.1192s + 0.1437)
14 | <132.3(s+0.7755) (5+0.2156) 30 | _-14.937 (s+0.8373) (s"2 + 3.892s + 15.56)
(5+1.004) (5+0.4858) (5+0.1734) (s-2) (5+0.2305) (s-4) ("2 + 4.064s + 19.88)
15 | —20.2L(s+11.22) (s0.09337) 31 | _119.87(s-0.1358) (s+0.778) (s+1.964)
S (s-3) (s"2 +5.983s +41.05) (s+1.969) (5+0.7608) (5+0.4871) (s-4)
16 -13.634 (s-0.7059) (s+0.6118) (s+1.264) 32 141.76 (5+0.3882) (s+4.534)
(s+0.8349) (s+0.6132) (s+0.4991) (s-2) (5+6.766) (5-5) (s+0.9913) (s+0.3758)
3ananme 3.
1 X'=1.579*x"2 + 4.644*X + 2.551*y"2 17 1.579*x"2 + 4.644*X + 2-551*)/’\3
y'=y"3 +2.792*y"2 + 2.593" + 0.5529%y/x Y3 + 2.792%y"2 + 2.593% + 0.5529%y/x
o | 022418 + 1127 + 22.37°y"2 18 -0.15859%(x+5.265)*(x+1.019)*(y+0.1563)
y 3 +5.553 y 2 +41.52*x + 120.9*x"2 y*(X+1.817)*(y+1.066)*(y+0.6485)
-O.9*(x-5)*(x+5)*(y+3) (x-y)"2*(x-2)*(y+2)
3| yeTrTr |y
-9*(x+16)*(x-15)*(y-3) SO (x-1)*(x+1)*
4 | FK167eL5)y 20 | 9L (x+1)(y+3)
2 y (X-O.].) (y-Ol) (y-l) y*(x_7)*(y_7)*(y+5)
5 -9%(x+16)*(5*sin(x)-16)*(y+1) o1 | X\2xy-35%"3
2%y¥(x-0.1)*(y-0.1)*(y-1) X\2+y2
-0.7*x"3 -2*x"2 +31*x + 0.6204*y’\2 1*x - *(yAD_\ A Ky
6 . B h 22 X -y + 13*(X2-y"2) + 2*x*y
y"3 -0.3 y"2 + 4% + 12 x/y X _13*y . 3*(XA2-y’\2) + 3*X*y
7 | U XOIA) 23 | G (x+1)(y+3)
X2y 107 (x-7)(y-7)"(y+5)
-9 (x+1)*(x-5)*(y+3) -O*(x+16)*(x-16)* in(x*
g | JODIGeO)( 24 | -9 (+LB) L6 (y+1)+sin(xy)
27y (x-1)(y-1)*(y-1) 2%y*(x-0.1)*(y-0.1)¥(y-1)
2% -y + 3 (X"2:y"2) + 2%y 9¥(X-1)*(x+1)*(y+3
9 * * *(y/\ N\ Kk 25 (X ) (X ) (y )
3*X - 3%y - 3*(x"2-y"2) + 3*x*y 3ry¥(x-3)¥(y-3)*(y+1)
-0.9*(x+5)*(x+9)*(y+3) DRAD -\ + K-y *yk
10 | o e Zag 2 X2 -y + 3(x-y"2) + 2"y
VTV (+6)(y45) O | G-y - 3oy + 3y
842 -y + 3¥(X-y"2) + 2*x*y + %/5)5(1-x2)-
11 o ok 27 | (y +X/5)*(1-x"2)-y
X - 3ty - J¥(x2-y"2) + 3*x*ty XE(xy2)-y
12 cgs(x)"2+sin(y)"2-x+y-x"2 og | 25%-y + 3 (x\2-y"2) + 200y
Xy -3*X - 3%y - 3*(x"2-y"2) + 3*x*y
13 ci)s(x)"2+sin(x-y)"2-x+y-x"2 09 | -9*(x+16)*(x-5)(y+3)
Xty 2%y*(x-1)(y-1)(y-1)
14 | SMOSInG)Hx-370-3) 30 | Sin-sin@)+(x-3)"(y-3)
(x-y)"2 (x+y)"2-cos(x*y)
15 | 03237x"3+1167%"2- 0.7431% - 06204y | o1 | sin(xr2-xy
Y"3 + 5.553%Y"2 + 41.52* + 120.9X"2 (KHY)\2-COS(Hy) K2y




CoS(X)"2+sin(x-y) 2-x+y-x"2+sin(x-3)"3

16 30 | -9(x+16)(Ersin(x)-16)H(y+1)
(x-y)"2 2*y*(x"2-0.1)¥((y)-0.1)*(y-1)
3amanue 4.
Bap. Bap.
L Ix'=y, y=-x +yz, z2=1- y? 17 | x'=yz,y'=x-y,Z= 1- Xy
2| xt=yz,y0=x- y,z0=1- X 18 | x=-y y=x+2z 2 =xz+3y?
3 I x'=vyz y'=x?-y, 2'=1- 4x 19 |\ x'=y+tz,y'=-x+yl2
Z'= x°- z
4 | X'=2xI5+z y'=xz -y, 0| x'=-y+7Z,y'= x+y/2
Z'=-X+y Z'=X-2
5 | X'=-y/5 y'=x+z 21 | X'=2z, y'=-2y+z
Z'=x+y*- 7 Z'=-x+y+y?
6 | X'=Xy-zZYy'=X-Y, 22 | x'=y+39z y'=09x%- vy,
z'=x+0.3z 7'=1- X
T x'=-zy'=-x-y, 28 | x'=-2y, y'=x+72
=171 + X) + y? z'=1+y- 2X
8 | X=y,y'=x-12 24 1 x'=27y+z,y'=- x+Y?,
Z'=X+Xz+2.7y Z'=X+Yy
8 '=-Z Y '=X-Y, 25 | x'=09-vy,y'=04+2
z'=3.1+y?+0.52 Z'=xy- 2z
10 | x'=-x-4y, y'=x+22,2'=1+ x| 26 | X'=-y/5 y'=x+z
Z'= X +y?*- z
I lx=-zy=-x*-y, 20 | x'=-2y, y'=x+72,
Z’=1.7(1 + X) +y? z'=1+y- 2x
12 | X'=Xy- 2z y'=X-Y, 28 X' =- Y,y =X+12 7 =xz + 3y?
z'=x+0.3z
B | x'=y+3.9z y'=09x°- v, 29 | X'=y+zy'=-X+y/2
z'=1- X 2'=x°-2
14 | X'=-y/5 y'=x+z 30 | X'=2z, y'=-2y+z
Z'=x+y*- 7 Z'=-x+y+y?
15 | X'=y,y'=X%- z2 31 X'=27y+2 y' =- x+ Yy
Z'=X+xz+2.7y Z'=x+y
16 | x'=yz, y'= x?-y, z2=1- 4x 2 | x'=y, y=-Xx+yzz=1-y?




3aganue 5.
Jns 6oka Relay 3amatoTes crienyromue napaMmeTpsl o BapuaHTaM:
Switch on point: A . Switch off point: B. Output when on: C. Output when off: D

Bap. A B C| D Bap. A B C| D
1 0.7807 |-1.1538 | 2 | -2 17 0.9495 | -1.5605 2 | -3
2 13472 1-02414 | 3 | -1 18 0.7558 | -0.5797 3] -2
3 0.7136 | -0.8198 | 3 | -2 19 0.7426 | -0.8461 3| -2
4 07629 [-0.7922 |1 | -1 20 1.7495 | -0.7248 2 | -2
5 0.3804 |-1.8967 | 3 | -1 21 04292 |-1.2411 11]-1
6 0.2798 |-14123 | 3 | -1 22 1.4942 | -1.7547 3| -2
7 190407 |-15475 | 2 | -1 23 1.9914 | -0.7081 2 | -3
8 03410 |-1.1478 | 2 | -3 24 20771 | -1.4584 3| -3
8 03695 |-06377 | 1| -3 25 1.7768 | -2.7553 1] -2
10 16096 |-1.0611 | 3 | -3 26 1.2598 | -1.9315 2 | -3
11 17823 |-1.2167 | 1 | -3 27 0.4356 | -1.8253 3| -2
12 34366 |-03981 | 2 | -1 28 1.9015 | -0.1852 1] -1
13 13024 |-1.1789 | 3 | -2 29 1.3947 | -0.4658 2 | -2
14 1.0583 [-1.9276 | 3 | -1 30 1.0049 | -1.2426 1] -2
15 04259 |-0.8898 | 2 | -1 31 1.4369 | -0.8994 1] -1
16 08048 |-25724 |1 | -1 32 2.1301 | -0.6250 2 | -1
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m(}ursor position: (6:56,:38}, eq. pt. near (7, 3).
Ready.
The forward orbit from (8.4, -2.8) -—> a nearly closed orbit.
The backward orbit from (8.4, -2.8) --> a nearly closed orbit.
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