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SimuPy ฎӞӻ੒԰ᘶۖாᔮᕹཛྷࣳҁinterconnected dynamical system models҂ᬰᤈཛྷ೙ጱ໛
ຝ҅൉׀ԧӞӻचԭ Python ጱ୏რૡٍ҅ݢզአԭचԭཛྷࣳ޾ᔮᕹጱᦡᦇӨճ፥ૡ֢ၞ̶ۖா
ᔮᕹཛྷࣳҁdynamical system models҂ݢᤩ೰ਧԅӞӻ੒᨝ٍ֛҅מ௳݇ᘍ API ෈໩̶ཛྷࣳԞ
ୌ҅ইӥᶎጱդᎱಅᐏғڠᤒᬡୗҁsymbolic expressions҂๶ݩզֵአᒧݢ

from sympy.physics.mechanics import dynamicsymbols #ᦲᘏဳғ՗sympy੕ۖفாᒧݩ
from sympy.tensor.array import Array #ᦲᘏဳғ՗sympyጱୟᰁtensor੕فහᕟ Array
from simupy.systems.symbolic import DynamicalSystem

x = x1, x2, x3 = Array(dynamicsymbols('x1:4'))
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u = dynamicsymbols('u')
sys = DynamicalSystem(Array([-x1+x2-x3, -x1*x2-x2+u, -x1+u]), x, u)

ӤᶎᬯྦྷդᎱ੪ᛔۖڠୌԧᇫாොᑕҁstate equations҂, ᬌڊොᑕҁoutput equations҂, զ݊
ᵝྲݢොᑕҁjacobians҂ጱݢ᧣አڍහҁcallable functions҂̶ἕᦊఘ٭ӥդᎱኞ౮࢏ҁcode
generator҂ֵአጱฎ੒  sympy.lambdify ጱ੗ᤰҁwrapper҂̶ ֦ݢզๅදಅአጱդᎱኞ౮
Ძ᦯݇හਁَҁᦲᘏىጱےᴫ޾ (හڍᭌጱ֦)  ত۸݇හ code_generatorڡᵱփ᭓ᔮᕹݝ҅࢏
ဳғᬯ᯾ጱਁَฎ pythonጱӞᐿහഝᔄࣳ dictionary҂  code_generator_args ̶  ๚๶ᔮᕹ
ҁfuture systems҂ጱἕᦊ꧊ݢզ᭗ᬦץදཛྷࣘݒᰁҁmodule variables҂๶᧣ෆ̶

import simupy.systems.symbolic
simupy.systems.symbolic.DEFAULT_CODE_GENERATOR = your_code_generator_functio
n #ᦲᘏဳғဳ఺҅ᬯ᯾ጱ 'your_code_generator_function' ฎᦏ֦փ᭓Ӟӻڍහ҅ᬯݙդᎱ
ฎӻᐏ᝜҅ӧᚆፗളᬩᤈጱ֦҅ᥝץද౮֦೰ਧጱڍහ಍ᤈٍ֛҅ই֜ᒵݸᶎጱ෈໩᮷ᘉ፡ਠԧ੪Ꭳ᭲ԧ
simupy.systems.symbolic.DEFAULT_CODE_GENERATOR_ARGS = {'extra_arg': value}

ӞԶଆۗᔄ̵ଆۗڍහ҅ݢզᓌ۸ཛྷࣳጱڠୌ̶ֺই҅ᕚ௔ݍḇഴ࢏ګҁlinear feedback
controller҂ݢզአইӥդᎱਧԎғ

from simupy.systems import LTISystem
ctrl = LTISystem([[1.73992128, 0.99212953,  -2.98819041]])

ӤᶎֺৼӾጱीፅ꧊ҁgains҂๶ᛔӞӻचԭܻᅩᕚ௔۸ᔮᕹک෫ᑫ෸ऒᕚ௔ԫེࣳ᧣ᜓ࢏
ҁinfinite horizon LDR҅linear quadratic regulator҂̶ࣁӤᶎጱഴ࢏ګጱचᏐӤ҅੪ݢզአӥᶎ
ጱդᎱڠୌӞӻཛྷࣘࢶҁblock diagram҂ғ

from simupy.block_diagram import BlockDiagram
BD = BlockDiagram(sys, ctrl)
BD.connect(sys, ctrl) # ਖ਼୮ڹᇫாᬳളݍکḇഴ࢏ګ ctrl
BD.connect(ctrl, sys) # ਖ਼ഴګᬌفᬳളکᔮᕹ

ᶋᵭᖌଶᇫாҁnon-zero dimensional state҂ᔮᕹጱڡত๵կݢզਧԎҁἕᦊฎᭇ୮ᖌଶጱᵭ
꧊҂҅ᆐݸ԰ᘶᔮᕹݢզአཛྷࣘࢶጱཛྷ೙ොဩᬰᤈཛྷ೙ғ

sys.initial_condition = [5, -3, 1]
res = BD.simulate(10)

̶ ฎ  scipy.integrate.ode࢏꧊ᳯ᷌ҁinitial-valued problem҂ጱἕᦊ࿢ᥴڡ ஑کጱᕮຎฎᔄ
 SimulationResult ጱӞӻਫֺҁinstance҂҅හᕟં௔ҁarray attributes҂ԅ t, x, y, ޾ e, ڦړ



ᤒᐏྯӻᑌ࢏ړ෸ᳵྍᳩҁintegrator time step҂ጱ෸ᳵҁtime҂̵ᇫாҁstate҂̵ᬌڊ
ҁoutput҂̵Ԫկ꧊ҁevent values҂̶ ᒫӞӻ᫰ҁaxis҂ฎֵአ෸ᳵྍᳩ֢ԅᔱ୚̶੒ x, y, ޾
e, ᒫԫӻ᫰ֵአᇿᒈړݩמᰁҁindividual signal components҂֢ԅᔱ୚, ๋ڡഭଧฎೲᆙྯӻ
ᔮᕹفےཛྷࣘࢶጱᶲଧ҅ᆐݸ໑ഝᔮᕹᇫா޾ᬌٚڊᬰᤈഭଧ̶ ཛྷ೙࢏ἕᦊֵአጱฎଃੂଶᬌڊ
ጱ  dopri5  ࿢ᥴ҅࢏ᬯԞฎݢզๅഘጱ҅ݢզ೰ਧ  integrator_class  ᑌ࢏ړᐿᔄ޾
 integrator_options  ᑌ࢏ړᭌᶱ҅ݝᥝฎّ਻ԭ scipy.integrate.ode  APIጱৼᵞ౮ާ੪ݢ
զ̶. ๚๶ཛྷ೙ҁfuture simulations҂ಅአጱἕᦊ꧊ԞݢզೲᆙᒧݩդᎱኞ౮࢏ᭌᶱҁsymbolic
code generator options҂๶ᬰᤈץද̶

ྌक़҅๜ᶱፓᬮ۱ތԧٌ՜ጱӞԶአԭڠୌ޾඙֢ᔮᕹ޾ճ፥ᕮຎጱૡٍғ

 process_vector_args  ޾  lambdify_with_vector_args  ฎ  simupy.utils.symbolic 
ԏӥֵአ  sympy.lambdify  ᬰᤈդᎱኞ౮ጱଆۗ࢏
 simupy.utils.callable_from_trajectory  ฎֵአ  scipy.interpolate.splprep  ᬰᤈ
ग़ᶱୗ໏๵ൊ꧊ጱᓌฃ੗ᤰ
 simupy.matrices  ۱ތጱૡٍݢզֵአᎥᴣᤒᬡୗڠୌߥՄᔮᕹ҅ᬮݢզਖ਼ᕮຎ಑۱౮Ꭵ
ᴣ୵ୗ
 simupy.systems.SystemFromCallable  ฎӞӻଆۗݢ҅࢏զਖ਼Ӟӻڍහ᫨ഘ౮Ӟӻ෫ᇫ
ாᔮᕹҁstate-less system҂҅᭗ଉฎӞӻഴ҅࢏ګզྌ๶ᬰᤈཛྷ೙
 MemorylessSystem  ޾  LTISystem  ฎӷӻৼᔄ҅አԭๅள᭛ڠୌ੒ଫᔄࣳጱᔮᕹ
 SwitchedSystem  አԭڠୌӧᬳᖅҁdiscontinuities҂ᔮᕹ, ӧᬳᖅ௔᭗ᬦԪկොᑕᬌڊҁ
 event_equation_function ҂ᬦᵭᅩҁ zero-crossings ҂ᘒਧԎ̶

SimuPy Github ᶱፓጱ examples ৼ෈կ४ Ӿํๅग़ጱૡ֢ໜ̶ֺᬯղ෈໩զ݊ᑕଧრդᎱӾጱ
෈໩ਁᒧԀԞݢզ֢ԅ݇ᘍ̶

SimuPy ݢզ᭗ᬦ pip ๶ਞᤰғ

ip install simupy

SimuPy ၥᦶّ਻ጱׁᩢ۱۱ೡғ

Python >= 3.6
NumPy >= 1.11
SciPy >= 0.18
SymPy >= 1.0

զᚙᐶ SymPy ૡݢහڍᚆአጱฎๅෛጱᇇ๜̶๜ᶱፓӾஉग़ݢTravis Ӥ᪒ጱ೮ᖅᵞ౮ၥᦶ ࣁ
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֢҅ಅզݢզӧᵱᥝਞᤰਙ̶ SimuPy Github ᶱፓጱ examples ৼ෈կ४ Ӿֵአጱฎ matplotlib
๶ᬰᤈᕮຎݢᥤ۸̶ၥᦶ᮱ֵړአጱฎ pytest̶ܻᇇ෈໩ֵአ Sphinx == 1.6.3 ኞ౮҅Ӿ෈ᘉᦲ
ᇇ๜ኧ CycleUser ֵአ Markdown ̶֢ګ

1. ইຎᥝᦎᦞᳯ᷌౲ᘏ᧗࿢Ⴒۑےᚆ҅ݢզ݄[Ⴒےෛጱ issue](https://github.com/simupy/
simupy/issues)̶ইຎᥝӤಸ Bug҅᧗ੱݢᚆᧇᕡႲ۹ےՂמ௳҅ྲই඙֢ᔮᕹ̵Pythonᇇ๜҅զ
݊ಅํׁᩢ۱ጱᇇ๜̶
2. ᝑᥝᨯሠդᎱ҅ݢզ൉Ի pull request̶ᨯሠٖ਻۱ೡ੒ෛᇇ๜ጱၥᦶ̵bug ጱ᧣ᦶၾᴻ҅զ݊
ٍ֛ḵᦤറᔱ۱ೡPEP8դᎱᥢ᝜ᒵᒵ̶

2020ଙ6์12෭08:33

SimuPy ؃ᦡᔮᕹࣁᬌ޾فᬌڊԏᳵဌํፗളḇ᭗ҁdirect feedthrough҂ҔᬯӞܻڞ੪᭿عԧդ
හ஗ሾҁalgebraic loops҂̶ ইຎ֦ᵱᥝཛྷ೙۱ތḇ᭗ҁfeedthrough҂ጱᔮᕹཛྷࣳ҅ᵱᥝ੒ᔮ
ᕹᬰᤈಘ઀ी୩๶ਫሿ̶ᬯᐿಘ઀ी୩ጱਫሿ҅ࣁᬌفොᶎ҅ݢզ᭗ᬦࣁᇫாӾ۱ތᬌف᮱կ҅
ଚࣁഴګᬌفӾֵአᬯԶݩמጱ੕හ๶ֵአᬌفҔࣁᬌڊොᶎ҅ݢਖ਼ܻতᬌڊ᮱ࣁތ۱ړᇫா
Ӿ҅ᆐࣁݸᔮᕹᬌڊӾֵአᬯԶݩמᑌ̶ړ ᆐᘒᔮᕹ๜᫝ଚӧᵱᥝํӞӻᇫாڍහ҅ಅզ

޾

੪᮷ฎํපጱلୗҁvalid formulations҂̶ӤᶎୗৼӾጱ  ฎ෸ᳵݒᰁ, ฎᔮᕹᇫாҁsystem
state҂,  ฎᔮᕹᬌفҁsystem input҂, ᘒ  ฎᔮᕹᬌڊҁsytem output҂. ݢզ᧣አ  ᬯӻᇫ
ாොᑕҁstate equation҂޾  ᬯӻᬌڊොᑕҁoutput equation҂̶
SimuPy ᬮݢզ॒ቘଃํ᯻໏Ӿ๗ҁsample period҂  ጱᐶව෸ᳵᔮᕹҁdiscrete-time
systems҂҅୵ୗԅғ

݇Өᨯሠ 
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ӤᶎୗৼӾጱ  ᤒᐏጱฎӞӻݩמ꧊ҁsignal values҂҅ᬯӻݩמ꧊॒ࣁ
ᬯӻ܎୏܄ᳵҁhalf-open interval҂ٖ҅ࣁӞӻᐶව෸ᳵᔮᕹӾྯᵍ  ੪ๅෛӞེ҅ᘒ 

 ᤒᐏጱฎࣁ෸ᳵ  ੒ᬳᖅ෸ᳵᔮᕹҁcontinuous-time systems҂ጱݩמᬰᤈጱӞӻᵭᴤ
ๅෛሲҁupdate rate҂ݶ੒ኧፘݝୗل೮᯻໏ҁzero-order hold sample҂̶ᬯ᯾ጱכ ጱᐶව
෸ᳵৼᔮᕹҁdiscrete-time sub-systems҂ᕳڊᶼ๗ᕮຎ҅ᬯԶৼᔮᕹݢզᕟݳ౮Ӟӻ֕ݱᔮ
ᕹ҅ইӥಅᐏғ

ᆐݸ੪ݢզᭇአԭ᭗አጱႰݳ෸ᳵཛྷ೙ҁhybrid-time simulation҂̶

ӤᶎጱلୗԞᒧݳଉᥢ ᕚ௔෸ӧݒҁlinear time-invariant (LTI)҂ ᔮᕹդහݒ޾ഘ̶ֺই҅
LTI ᔮᕹጱۖێ਍ҁdynamics҂᮱ړғ

ᇫாݍḇҁstate-feedback҂ғ

ᛔလᔮᕹҁautonomous system҂Ӿጱ᮷ฎӞ໏ጱғ޾

Өԏፘ֒҅ࣈ෸ᳵݒഘҁtiming transformations҂ԞฎӞᛘጱҁconsistent҂҅Ӥᶎጱᬳᖅ෸ᳵ
ҁcontinuous-time҂LTIᔮᕹጱᐶව෸ᳵᒵհ୵ୗҁdiscrete-time equivalent҂ԅғ

ړጱݶ໏ጱᇫா᫥ᭃҁstate trajectory҂҅ᵱᥝ๐՗ፘݶ෸ᳵ  ҅Ӥᶎӷᐿ୵ୗᝑᥝᕪܲࣁ
ྦྷଉහҁpiecewise constant҂ᬌ҅فଚӬᬌفᎥᴣ᭗ᬦᵭᴤכ೮ݒഘҁzero-order hold
transformation҂ፘىᘶ

ᬯԶդහݒ޾ഘጱٵᏟ௔ᄍᐏ݇ᘍ໏ֺӾጱ discrete_lti.py  ҅ྌक़ԞᤩෆݳᬰԧၥᦶӾ

https://github.com/simupy/simupy/tree/master/examples


ጱ test_block_diagram.py  ̶
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 BlockDiagram ӾጱӞӻᔮᕹᵱᥝ൉׀ӥᶎጱં௔ҁattributes҂ғ

 dim_state  : ᇫாҁstate҂ጱᖌଶҁdimension҂
 dim_input  : ᬌفҁinput҂ጱᖌଶ
 dim_output  : ᬌڊҁoutput҂ጱᖌଶ
 output_equation_function  : Ӟӻݢ᧣አڍහ҅ᬬࢧᔮᕹᬌڊҁsystem output҂

ᝑ  dim_state =0, ڞ  output_equation_function  ളත୮ڹ෸ᳵ޾ᬌ֢فԅᑌړ
ҁintegration҂݇හҁarguments҂̶
ᝑ  dim_state >0҅ڞ  state_equation_function  ളත୮ڹ෸ᳵҁtime҂̵ᇫாҁstate҂޾
ᬌفҁintput҂, ᆐݸᬬࢧᇫா੕හҁstate derivative҂҅ᬯӻԞฎ஠ᵱ੒̶ᬯᐿఘ٭
ӥ҅ output_equation_function  ളත୮ڹ෸ᳵҁtime҂޾ᇫாҁstate҂֢ԅᑌړ
ҁintegration҂݇හҁarguments҂̶

ᝑ  event_equation_function  ޾  update_equation_function  ᮷൉׀ԧ,
 event_equation_function  ࣁᵭԻ॒݉ҁzero-crossing҂ጱӧᬳᖅ௔ҁdiscontinuities҂੪ݢ
զ॒ቘԧ̶ᑌړᬦᑕӾ event_equation_function  ޾ update_equation_function  ጱ݇හᥢ
ᛔӞݱ  state_equation_function  ޾  ҁargument rules҂Ө  output_equation_functionڞ
ᛘ̶Ӟᛱ๶᧔҅  update_equation_function  चԭӧᬳᖅ௔ጱݎኞఘ٭ҁoccurance҂๶දݒ
 state_equation_function ,  output_equation_function , ޾  event_equation_function 
ᦇᓒጱᕮຎ̶ᝑ  dim_state >0,  update_equation_function  ஠ᶳک᭬ࣁӧᬳᖅ॒ݸᒈܨᬬࢧ
ᇫாҁstate҂̶

चᏐᔮᕹᔄളතӞӻᭇ୮ጱᬌ݇فහҁinput argument҂  dt ҁᦲᘏဳғݢզቘᥴԅ᯻໏෸ᳵᳵ
ᵍ҂̶ փف  dt >0 ਖ਼Ꮯਧᦇᓒᬌڊҁoutput҂޾ᇫாҁstate҂ጱ᯻໏ሲҁsample rate҂Ҕ
 dt =0 ੪ᤒᐏڠୌӞӻᬳᖅ෸ᳵᔮᕹҁcontinuous-time system҂̶ࣁႰݳ෸ᳵҁhybrid-time҂
ཛྷࣘࢶ  BlockDiagram Ӿ҅ᔮᕹտᤩᛔۖྦྷړᑌړҁntegrated piecewise҂๶൉ṛᔜଶ .

๚๶ᇇ๜ጱ SimuPy ݢᚆտඪ೮ਖ਼ᵝڍྲݢහҁjacobian functions҂փفᕳ ODE ࿢ᥴ࢏ҁode
solvers҅ODE=ordinary differential equation҅ଉஙړොᑕ҂҅ᬯᵱᥝ  BlockDiagram  Ӿጱಅํ
ᔮᕹ᮷൉׀ᭇ୮஠ᵱጱᵝڍྲݢහҁjacobian functions҂̶

ᒫӣᒍ API ෈໩ 

ܻ෈᱾ള 
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੒ᬯԶཛྷࣘҁmodule҂ጱள᭛༷ᥦғ

 block_diagram  (docstrings)

ฎ  BlockDiagram  ᔄጱӞӻਫሿ҅አԭཛྷ೙԰ᘶᔮᕹҁinterconnected systems҂̶

 systems  (docstrings) ᰒ੒ᕍᔙचԭහ꧊ጱᔮᕹ൉׀ԧᝑଗचᔄ̶

 utils  (docstrings)

൉׀ԧӞԶૡٍڍහҁutility functions҂҅ྲই඙֢ҁහ꧊҂ᔮᕹզ݊ཛྷ೙ᕮຎ̶

 systems.symbolic  (docstrings) ޾  discontinuities  (docstrings)

൉׀ԧአԭਧԎᔮᕹጱᒧݩᤒᬡୗጱᕡᜓ̶

 array  (docstrings) ޾  matrices  (docstrings)

൉׀ଆۗڍහ޾ӞԶᔄ҅አԭ඙֢ᒧݩහᕟҁsymbolic arrays҂̵Ꭵᴣզ݊՜ժᕟ౮ጱᔮᕹ̶

 utils.symbolic  (docstrings)

൉׀ԧۑᚆ௔ጱᒧڍݩහ҅ྲই඙֢ᒧݩᔮᕹᒵᒵ̶

class  simupy.block_diagram.  BlockDiagram (*systems)[source]

ᝑଗۖாᔮᕹٌ݊ԏᳵᬳളጱཛྷࣘࢶฎݢզአහ꧊ཛྷ೙ጱ̶

̶ࢶᬯӻۖސᤒ, ๶ڜᭌጱݢᔮᕹ຅౮ጱڜզᩙԨӞᔮݢত۸Ӟӻ BlockDiagram҅ڡ

 add_system (system)[source]

ႲےӞӻᔮᕹکཛྷࣘࢶҁBlockDiagram҂̶

݇හғ system (ۖாᔮᕹ dynamical system) – ᥝႲکےཛྷࣘࢶӤጱᔮᕹҁsystem҂̶

ᒫࢥᒍ ࣘࢶཛྷࣘ block_diagram module 
ܻ෈᱾ള 

ᦲᘏဳғBlock Diagramፗളᘉᦲ੪ฎཛྷࣘ҅ࢶModule੪ฎPython᯾ᶎጱ
ཛྷࣘ҅ಅզᬯ੪౮ԧཛྷࣘࢶཛྷࣘԧ҅፡፳ꂁڦಜጱ҅ಅզզݸᬯ໏ጱຽ᷌᮱
 ੪ӧᘉᦲԧ҅ፗളአ֢๞᧍ԧ̶ړ

https://simupy.readthedocs.io/en/latest/api/block_diagram.html
https://simupy.readthedocs.io/en/latest/api/systems.html
https://simupy.readthedocs.io/en/latest/api/utils.html
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html
https://simupy.readthedocs.io/en/latest/api/discontinuities.html
https://simupy.readthedocs.io/en/latest/api/array.html
https://simupy.readthedocs.io/en/latest/api/matrices.html
https://simupy.readthedocs.io/en/latest/api/symbolic_utils.html
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.add_system
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-61-1-p3_toc_10
https://simupy.readthedocs.io/en/latest/api/block_diagram.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-62-4-p3_toc_11
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-63-4-p3_toc_12


 computation_step (t, state, output=None, selector=True, do_events=False)[source]

ᇫா੕හҁstate derivatives҂޾ڊහ҅አԭᦇᓒᔮᕹᬌڍአ᧣ݢ

 connect (from_system_output, to_system_input, outputs=[], inputs=[])[source]

ᬳളཛྷࣘࢶӾጱݱӻᔮᕹ̶

݇හғ

* from_system_output (dynamical system) – ૪ᕪႲکےཛྷࣘࢶӾጱᔮᕹٌ҅Ӿጱᬌڊਖ਼ᤩᬳള
̶ဳ఺҅Ӟӻᔮᕹጱᬌݢڊզᤩ᱾ളکग़॒ᬌ̶ف

* to_system_input (dynamical system) – ૪ᕪႲکےཛྷࣘࢶӾጱᔮᕹ҅ಅളݑጱᬌفਖ਼ᤩᬳള̶
ဳ఺҅ձ֜ԏڹጱᬌفᬳളҁinput connections҂ਖ਼ᤩᥟፍҁover-written҂̶
* outputs (list-like, optional) – ᬳളᬌڊጱᭌೠ࢏ᔱ୚ҁselector index҂̶ইຎဌํ೰ਧ౲ᘏᳩ
ଶԅ0҅੪տᬳളಅํᬌ̶ڊ
* inputs (list-like, optional) – ᬳളᬌفጱᭌೠ࢏ᔱ୚ҁselector index҂̶ইຎဌํ೰ਧ౲ᘏᳩଶ
ԅ0҅੪տᬳളಅํᬌ̶ف

 create_input (to_system_input, channels=[], inputs=[])[source]

አ֢Ӟӻৼᔮᕹҁsubsystem҂̶ࢶ᭗᭲ҁinput channels҂҅ਖ਼ཛྷࣘفୌ౲ᘏֵአᬌڠ

݇හғ

* channels (list-like) – ᥝᬳളጱᬌف᭗᭲ҁinput channels҂ጱᭌೠ࢏ᔱ୚̶
* to_system_input (dynamical system) – ૪ᕪႲکےཛྷࣘࢶӾጱᔮᕹٌ҅Ӿᬌفਖ਼ᤩᬳള̶ဳ
఺҅ձ֜ԏڹጱᬌفᬳളҁinput connections҂ਖ਼ᤩᥟፍҁover-written҂̶
* inputs (list-like, optional) – ᬳളᬌفጱᭌೠ࢏ᔱ୚ҁselector index҂̶ইຎဌํ೰ਧ౲ᘏᳩଶ
ԅ0҅੪տᬳളಅํᬌ̶ف

 dim_output 

 dim_state 

 dt 

 event_equation_function_implementation (t, state, output=None)[source]

 initial_condition 

 output_equation_function (t, state, input_=None, update_memoryless_event=False)[source]

https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.computation_step
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.connect
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.create_input
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.event_equation_function_implementation
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.output_equation_function


 prepare_to_integrate ()[source]

 simulate (tspan, integrator_class=, integrator_options={'atol': 1e-12, 'max_step': 0.0, 'name':
'dopri5', 'nsteps': 500, 'rtol': 1e-06}, event_finder=, event_find_options={'maxiter': 100, 'rtol':
8.881784197001252e-16, 'xtol': 2e-12})[source]

ཛྷ೙ҁsimulate҂ཛྷࣘࢶ

݇හғ

* tspan (list-like or float) –

೰ਧᑌړ෸ᳵྍᳩ᝜ࢱҁintegration time-steps҂ጱ݇හ̶

ইຎᕳԧӞӻ෸ᳵ҅੪୮֢ฎᕣᅩ෸ᳵ̶ইຎᕳԧӷӻ෸ᳵ҅੪ڦړአ֢᩸তᕣᕮጱӷӻ෸ᳵᅩ̶ӷᐿఘ
کጱྯӻ෸ᳵྍᳩਖ਼տਂؙ(variable time-step integrator)࢏ړ෸ᳵྍᳩᑌݒݢӥ҅᮷؃ᦡ٭
ᕮຎӾ̶

ᝑᕳጱ෸ᳵڜᤒӾጱ෸ᳵӻහ᩻ᬦԧӷӻ҅ᮎᬯӻڜᤒӾጱᬯԶ෸ᳵ੪ฎտਂؙᑌړ᫥ᭃҁtrajectori
es҂ጱ෸ᳵ̶

integrator_class (class, optional) –

ᑌ࢏ړҁintegrator҂ጱᔄ҅ἕᦊֵአጱฎ  scipy.integrate.ode ̶ ஠ᶳ᭽
஗ scipy.integrate.ode  API ൉׀ӥ݇ڜහғ

 __init__(derivative_callable(time, state)) 

 set_integrator(**kwargs) 

 set_initial_value(state, time) 

 set_solout(successful_step_callable(time, state)) 

 integrate(time) 

 successful() 

 y ,  t  ௔ᨶҁproperties҂

integrator_options (dict, optional) – փ᭓ᕳᑌړ
Ძ᦯݇හਁ̶َىintegrator_class.set_integrator ጱ ࢏

event_finder (callable, optional) – ܄ᳵ࿢໑ڍහҁinterval root-finder function҂̶ἕᦊֵ
አጱฎ  scipy.optimize.brentq ̔ ஠ᶳֵአํපጱ֖ᗝ݇හҁequivalent positional
arguments҂,  f ,  a , ޾  b , ᆐݸᬬࢧ  x0 , ٌӾ  a <= x0 <= b  ᘒ  f(x0)  ԅᵭ꧊̶

event_find_options (dict, optional) – փ᭓ᕳ  event_finder ጱىᲫ᦯݇හਁ̶َ஠ᶳ൉׀

https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.prepare_to_integrate
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.simulate


Ӟӻݷԅ  'xtol' ጱᲫ, ᬮᵱᥝჿ᪃ᵭ꧊᝜॒ࢱԭ܄ᳵ x0 +/- xtol/2 , ኧ࿢໑ڍහ
 brentq  ൉̶׀

 state_equation_function (t, state, input_=None, output=None)[source]

 systems_event_equation_functions (t, state, output)[source]

 update_equation_function_implementation (t, state, input_=None, output=None)[source]

class  simupy.block_diagram.  SimulationResult (dim_states, dim_outputs, tspan, n_sys,
initial_size=0)[source]

Ӟӻᓌܔጱᔄ҅አԭතᵞཛྷ೙ᕮຎ᫥ᭃҁsimulation result trajectories҂̶

 t 

ᔄࣳғ෸ᳵහᕟ

 x 

ᔄࣳғᇫாහᕟ

 y 

ᔄࣳғᬌڊහᕟ

 e 

ᔄࣳғԪկහᕟ

 allocate_space (t)[source]

 last_result (n=1, copy=False)[source]

 max_allocation  = 128

 new_result (t, x, y, e=None)[source]

class  simupy.systems.  DynamicalSystem (state_equation_function=None,

ᒫԲᒍ ᔮᕹཛྷࣘ systems module 
ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.state_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.systems_event_equation_functions
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23BlockDiagram.update_equation_function_implementation
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23SimulationResult
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23SimulationResult.allocate_space
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23SimulationResult.last_result
https://simupy.readthedocs.io/en/latest/_modules/simupy/block_diagram.html%23SimulationResult.new_result
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-64-1-p3_toc_13
https://simupy.readthedocs.io/en/latest/api/systems.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-65-4-p3_toc_14


output_equation_function=None, event_equation_function=None,
update_equation_function=None, dim_state=0, dim_input=0, dim_output=0, dt=0,
initial_condition=None)[source]

चᔄҁBase҂:  object 

Ӟӻۖாᔮᕹҁdynamical system҂ٌ҅Ӿཛྷࣳᔮᕹҁmodels systems҂୵ୗԅғ

`xdot(t) = state_equation_function(t,x,u)`
`y(t) = output_equation_function(t,x)`

౲ᘏғ
 y(t) = output_equation_function(t,u) 

Ӥᶎጱ୵ୗԞݢզአ๶ᤒᐏᐶව෸ᳵᔮᕹҁdiscrete-time systems҂҅ᬯ෸ײӤᶎጱ xdot(t) ੪ᤒ
ᐏԧ x[k+1]̶

ᬯӻᔮᕹԞݢզ੒ӧᬳᖅᔮᕹҁdiscontinuous systems҂ᬰᤈୌཛྷҁmodel҂̶ӧᬳᖅ௔
ҁdiscontinuities҂஠ᶳ֖ԭԪկොᑕڍහ event_equation_function  ጱᵭԻ॒݉ҁzero-
crossings҂҅ളතጱ݇හҁarguments҂޾ᬌڊොᑕڍහ  output_equation_function  ፘ҅ݶ
ׁᩢ  dim_state ̶ හڍ໏ጱ݇හҁarguments҂᧣አๅෛොᑕݶᵭԻ॒݉҅զࣁ
 update_equation_function ̶ ইຎ  dim_state  > 0,  update_equation_function  ጱᬬࢧ꧊
੪አ؉ࣁӧᬳᖅݎኞݸᔮᕹᇫாҁstate҂̶

݇හғ

* state_equation_function (callable, optional) – ᔮᕹᇫாጱ੕හҁderivative҂౲ᘏๅෛොᑕ
ҁupdate equation) ҅ইຎ dim_state  ԅᵭ꧊҅੪ӧᵱᥝᬯӻ݇හԧ̶
* output_equation_function (callable, optional) – ᔮᕹጱᬌڊොᑕ̶Ӟӻᔮᕹ஠ᶳํӞӻᬌڊො
ᑕڍහ  output_equation_function ̶ ᝑဌᦡᗝ҅੪ֵአਠقᇫாᬌڊҁfull state output҂̶
* event_equation_function (callable, optional) – ᬯӻڍහጱᬌ٬ڊਧԧӧᬳᖅ֜෸ݎኞ̶
* update_equation_function (callable, optional) – ୮ӧᬳᖅݎኞጱ෸ײᬯӻڍහ੪ᤩ᧣አԧ̶
* dim_state (int, optional) – ᔮᕹᇫாጱᖌଶ҅ݢᭌᦡᗝ҅ἕᦊฎ0 ̶
* dim_input (int, optional) – ᔮᕹᬌفጱᖌଶ҅ݢᭌᦡᗝ҅ἕᦊฎ0 ̶
* dim_output (int, optional) – ᔮᕹᬌڊጱᖌଶ҅ݢᭌᦡᗝ҅ἕᦊᦡᗝԅ dim_state.
* dt (float, optional) – ᔮᕹ᯻໏ሲҁsample rate҂҅ݢᭌᦡᗝ҅ἕᦊฎ0҅఺௏੪ฎᬳᖅ෸ᳵᔮᕹ
ҁcontinuous time system҂̶
* initial_condition (array_like of numerical values, optional) – හᕟҁArray҂౲ᘏᎥᴣ
ҁMatrix҂҅አ֢ᔮᕹጱڡত๵կҁinitial condition҂̶ἕᦊฎᦡᗝ౮޾ᔮᕹᇫாӞ໏ጱᖌଶ҅
ᆐݸಅํ꧊ἕᦊᦡᗝԅ0̶

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23DynamicalSystem


 dt 

 initial_condition 

 prepare_to_integrate ()[source]

 validate ()[source]

class  simupy.systems.  LTISystem (*args, initial_condition=None, dt=0)[source]

चᔄғ  simupy.systems.DynamicalSystem 

Ӟӻᕚ௔෸ӧݒᔮᕹҁlinear, time-invariant system҅ᖽٟԅ LTI҂̶

໒ୗғفୌᬯ໏Ӟӻ LTI ᔮᕹֵአӥᶎጱᬌڠ

1. ᇫாᎥᴣҁstate matrix҂ A, ᬌفᎥᴣҁinput matrix҂ B, ᬌڊᎥᴣҁoutput matrix҂ C҅
ᔮᕹᇫாԅғ

 dx_dt = Ax + Bu 

 y = Hx 

2. ᇫாᎥᴣҁstate matrix҂ A, ᬌفᎥᴣҁinput matrix҂ B, ํᇫாҁstate҂ጱᔮᕹ҅؃ᦡਠ
:ҁfull state output҂ڊᇫாᬌق

 dx_dt = Ax + Bu 

 y = Ix 

3. ෫ᇫாᔮᕹጱीፅᎥᴣҁgain matrix҂K:4. 
 y = Kx 

ӤᬿᎥᴣ᮷ᵱᥝฎ୵ாӞᛘጱහ꧊හᕟᕟ౮ጱ̶๜ᔄٖ൉׀ԧӞԶᎥᴣྲ҅ݷڦই  A ,  B ,  C 
 ҁalias҂̶ dataݷڦF ,  G ,  H  አԭํᇫாᔮᕹ҅զ݊  K  ֢ԅीፅᎥᴣҁgain matrix҂ጱ  ޾

ਖ਼ᬯԶᎥᴣ಑۱౮Ӟӻزᕟҁtuple҂̶

 A 

 B 

 C 

 F 

 G 

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23DynamicalSystem.prepare_to_integrate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23DynamicalSystem.validate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23LTISystem
https://simupy.readthedocs.io/en/latest/api/systems.html%23simupy.systems.DynamicalSystem


 H 

 K 

 data 

 validate ()[source]

class  simupy.systems.  SwitchedSystem (state_equations_functions=None,
output_equations_functions=None, event_variable_equation_function=None,
event_bounds=None, state_update_equation_function=None, dim_state=0, dim_input=0,
dim_output=0, initial_condition=None)[source]

चᔄғ  simupy.systems.DynamicalSystem 

൉׀ԧӞӻአԭӧᬳᖅᔮᕹҁdiscontinuous systems҂ጱํአཛྷୗҁpattern҂ٌ҅Ӿᇫா޾ᬌ
හڍᰁොᑕݒහ҅Ԫկڍጱف౲ᬌ/޾ԭᇫாىๅׁᩢԭӞӻ꧊҅ᬯӻ꧊ฎݒොᑕጱڊ
( event_variable_equation_function )̶Ԇᥝአ॒ࣁԭڥአᬟኴํ໑ጱ֋௮ේ࣢चग़ᶱୗ
ҁBernstein basis polynomial with roots at the boundaries҂ڠୌԪկොᑕڍ
හ event_equation_function  ̶ ᬯӻᔄᬮ൉׀ԧचᏐ၎च҅አ๶चԭ
 event_variable_equation_function  ꧊ᬌڊྋᏟጱᇫா޾ᬌڊොᑕ̶

݇හғ

state_equations_functions (array_like of callables, optional) – ᔮᕹᇫாጱ੕හ౲ᘏๅෛො
ᑕ̶ᝑ  dim_state  ԅᵭ꧊҅ڞӧᵱᥝᦡᗝᬯӻ݇හ๶̶ Ԫկᇫாҁevent-state҂ጱහᕟ
ᔱ୚ҁarray indexes҂ ᵱᥝྲԪկᬟኴҁevent bounds҂ग़Ӟӻ̶ᬯӻᔱ୚ᬮᵱᥝ޾ᬟኴ
ᰁҁevent variable҂֗ԭᒫӞӻԪկᬟኴҁevent bounds҂꧊҅ݒᯈҁԞ੪ฎ᧔҅୮Ԫկ܃
੪ֵአ๶ᒫӞӻڍහ҂̶ইຎݝ൉׀ԧӞӻݢ᧣አڍහҁcallable҂҅ᮎਙ੪տྯࣁӻ๵կ
ӥֵአ̶

output_equations_functions (array_like of callables, optional) – ᔮᕹጱᬌڊොᑕ̶Ӟӻᔮ
ᕹ஠ᶳํӞӻᬌڊොᑕڍහ  output_equation_function ̶ ইຎဌํᦡᗝ҅੪ֵአਠقᇫ
ாᬌ̶ڊԪկᇫாҁevent-state҂ጱහᕟᔱ୚ҁarray indexes҂ ᵱᥝྲԪկᬟኴҁevent
bounds҂ग़Ӟӻ̶ᬯӻᔱ୚ᬮᵱᥝ޾ᬟኴ܃ᯈҁԞ੪ฎ᧔҅୮Ԫկݒᰁҁevent variable҂
֗ԭᒫӞӻԪկᬟኴҁevent bounds҂꧊҅੪ֵአ๶ᒫӞӻڍහ҂̶ইຎݝ൉׀ԧӞӻݢ᧣
አڍහҁcallable҂҅ᮎਙ੪տྯࣁӻ๵կӥֵአ̶
event_variable_equation_function (callable) – ୮ڍහጱᬌڊӨԪկᬟኴ event_bounds ጱ
꧊Ի݉҅੪ݎኞԧզྌӧᬳᖅԪկҁdiscontuity event҂̶
event_bounds (array_like of floats) – ໑ഝ event_variable_equation_function  ጱᬌڊ
ਧԎ᥶ݎӧᬳᖅԪկጱᬟኴᅩ̶

state_update_equation_function (callable, optional) – ୮ӞӻԪկݎኞ҅ᇫாๅෛොᑕڍ

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23LTISystem.validate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem
https://simupy.readthedocs.io/en/latest/api/systems.html%23simupy.systems.DynamicalSystem


හᤩ᧣አ҅๶٬ਧᇫாๅෛ̶ইຎဌํᦡᗝ҅੪ֵአਠقᇫாᬌ҅ڊಅզᬯ෸ײ୮Ԫկݒᰁ
ᇫாԧ̶ݒԞӧදײᵭԻ॒݉ጱ෸کහ᭬ڍ

dim_state (int, optional) – ᔮᕹᇫாᖌଶ҅ݢᭌ݇හ҅ἕᦊԅ0̶
dim_input (int, optional) – ᔮᕹᬌفᖌଶ҅ݢᭌ݇හ҅ἕᦊԅ0̶
dim_output (int, optional) – ᔮᕹᬌڊᖌଶ҅ݢᭌ݇හ҅ἕᦊᦡᗝԅ dim_state̶

 event_bounds 

 event_equation_function (*args)[source]

 output_equation_function (*args)[source]

 prepare_to_integrate ()[source]

 state_equation_function (*args)[source]

 update_equation_function (*args)[source]

 validate ()[source]

 simupy.systems.  SystemFromCallable (incallable, dim_input, dim_output, dt=0)[source]

Construct a memoryless system from a callable.

݇හғ

* incallable (callable) – አ֢ᬌڊොᑕڍහ output_equation_function҅(t, u) if dim_input > 0 ౲
ᘏ (t) if dim_input = 0.
* dim_input (int) – ᬌفᖌଶ.
* dim_output (int) –ᬌڊᖌଶ.

 simupy.systems.  full_state_output (*args)[source]

ᰒ੒ํᇫாᔮᕹጱӞӻᵋ෸ݢአጱᬌڊොᑕڍහ output_equation_function  ҅ፗള൉׀ԧਠ
̶ڊᇫாᬌق

 simupy.utils.  array_callable_from_vector_trajectory (tt, x, unraveled, raveled)[source]

ᒫمᒍ ૡٍཛྷࣘ utils module 
ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.event_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.output_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.prepare_to_integrate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.state_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.update_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SwitchedSystem.validate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23SystemFromCallable
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems.html%23full_state_output
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils.html%23array_callable_from_vector_trajectory
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-66-1-p3_toc_15
https://simupy.readthedocs.io/en/latest/api/utils.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-67-4-p3_toc_16


᫨ഘ᫥ᭃҁtrajectory҂ԅᬬࢧӞӻԫᖌහᕟጱݢ᧣አጱൊ꧊̶ᥴ୏ጱ̵ව୏ጱ੒ฉ੘ԧහᕟጱऴ
꧌ොୗҁThe unraveled, raveled pair map how the array is filled in.҂̶ٍ֛݇ᘍ໏ֺ
riccati_system̶

݇හғ

* tt (1D array_like) – Ӟӻ᫥ᭃጱ m ෸ᳵᔱ୚හᕟ
* xx (2D array_like) – ෸ᳵᔱ୚Ӿ m x n ݻᰁ໏๜ጱᔱ୚̶ᒫӞӻᖌଶጱᔱ୚ฎ෸ᳵҁtime҂҅ᒫ
ԫӻᖌଶጱᔱ୚ฎݻᰁزᔰҁvector components҂̶
* unraveled (1D array_like) – ӨӤᶎጱ xx ܃ᯈጱ n ӻᇿᒈᲫ꧊ҁn unique keys҂ᕟ౮ጱහᕟ̶
* raveled (2D array_like) – ᥴ୏හഝҁunraveled҂Ძ꧊ҁkeys҂ጱزᔰҁelements҂ᕟ౮ጱහᕟ
ҁarray҂̶՗ᥴ୏ک๚ᥴ୏ԏᳵጱฉ੘አ๶Ꮯਧᬌڊහᕟጱऴ꧌ොୗ̶

ᬬࢧ꧊ғ

matrix_callable – አ೰ਧ୵ᇫൊ꧊᫥ᭃጱݢ᧣አڍහҁcallable҂̶

ᬬࢧᔄࣳғ 
callable ݢ᧣አڍහ

 simupy.utils.  callable_from_trajectory (t, curves)[source]

ֵአ scipy.interpolate.make_interp_spline ๶੒Ӟᔮڜጱใᕚҁcurves҂຅ୌᒈොB໏๵ൊ꧊
ҁcubic b-spline interpolating҂ ̶

݇හғ

* t (1D array_like) – Ӟӻ᫥ᭃጱ m ෸ᳵᔱ୚හᕟ
* curves (2D array_like) – ෸ᳵᔱ୚Ӿ m x n ݻᰁ໏๜ጱᔱ୚̶ᒫӞӻᖌଶጱᔱ୚ฎ෸ᳵ
ҁtime҂҅ᒫԫӻᖌଶጱᔱ୚ฎݻᰁزᔰҁvector components҂̶

ᬬࢧ꧊ғ

interpolated_callable – አԭ੒ᕳਧጱใᕚҁcurve҂̵ᒽኼҁtrajectories҂ᬰᤈൊ꧊ጱݢ᧣አ
හҁcallable҂ڍ

ᬬࢧᔄࣳғ 
callable ݢ᧣አڍහ

 simupy.utils.  discrete_callable_from_trajectory (t, curves)[source]

຅ୌӞӻݢ᧣አڍහ҅चԭڹӞӻ෸ᳵྍᳩҁtime-step҂ጱᬬࢧ꧊๶੒Ӟӻᐶව෸ᳵใᕚ

https://simupy.readthedocs.io/en/latest/_modules/simupy/utils.html%23callable_from_trajectory
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils.html%23discrete_callable_from_trajectory


ҁdiscrete-time curve҂ᬰᤈൊ꧊̶

݇හғ

* t (1D array_like) – Ӟӻ᫥ᭃጱ m ෸ᳵᔱ୚හᕟ
* curves (2D array_like) – ෸ᳵᔱ୚Ӿ m x n ݻᰁ໏๜ጱᔱ୚̶ᒫӞӻᖌଶጱᔱ୚ฎ෸ᳵ
ҁtime҂҅ᒫԫӻᖌଶጱᔱ୚ฎݻᰁزᔰҁvector components҂̶

ᬬࢧ꧊ғ

nearest_neighbor_callable – Ӟӻݢ᧣አڍහ҅አԭ੒ᕳਧጱᐶව෸ᳵใᕚ̵ᒽኼҁdiscrete-
time curve/trajectories҂ᬰᤈൊ꧊

ᬬࢧᔄࣳғ 
callable ݢ᧣አڍහ
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class  simupy.systems.symbolic.  DynamicalSystem (state_equation=None, state=None,
input_=None, output_equation=None, constants_values={}, dt=0, initial_condition=None,
code_generator=None, code_generator_args={})[source]

चᔄғ  simupy.systems.DynamicalSystem 

ۖாᔮᕹ຅᭜࢏ҁdynamicalSystem constructor҂҅አ๶՗ᒧݩᤒᬡୗҁsymbolic
expressions҂ڠୌᔮᕹ̶

݇හғ

* state_equation (array_like of sympy Expressions, optional) – ᇫா੕හጱݻᰁ꧊ᤒᬡୗ
ҁvector valued expression҂̶
* state (array_like of sympy symbols, optional) – ᤒ஄ᇫாҁstate҂౮ړҁcomponents҂ጱᒧݩ
ҁsymbols҂ᕟ౮ጱݻᰁ҅ೲಅᵱᶲଧ҅܃ᯈᇫாොᑕҁstate_equation҂̶
* input (array_like of sympy symbols, optional) – ᤒ஄ᬌفҁinput҂౮ړጱᒧݩᕟ౮ጱݻᰁ҅ೲ

ᒫӠᒍ ᒧݩᔮᕹཛྷࣘ symbolic systems
module 

ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem
https://simupy.readthedocs.io/en/latest/api/systems.html%23simupy.systems.DynamicalSystem
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-68-1-p3_toc_17
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-69-4-p3_toc_18


ᆙಅᵱᶲଧ̶ᇫாොᑕҁstate_equation҂ݢᚆׁᩢԭᔮᕹᬌفҁsystem input҂̶ইຎᔮᕹဌ
ํᇫா҅ڞᬌڊොᑕҁoutput_equation҂ׁᩢԭᔮᕹᬌفҁsystem input҂̶
* output_equation (array_like of sympy Expressions) – ᔮᕹᬌڊጱݻᰁ꧊ᤒᬡୗ̶
* constants_values (dict) – ଉᰁ๊ഘጱਁَҁdictionary of constants substitutions҂̶
* dt (float) – ᔮᕹ᯻໏ሲ҅ᦡᗝԅ0఺ԅᬳᖅᔮᕹ̶
* initial_condition (array_like of numerical values, optional) – አ֢ᔮᕹڡত๵կጱහᕟ౲ᘏᎥ
ᴣ̶ἕᦊฎ޾ᇫாፘݶᖌଶ҅قᦡԅᵭ꧊̶

* code_generator (callable, optional) – አ֢դᎱኞ౮࢏ጱڍහ̶
* code_generator_args (dict, optional) – փ᭓ᕳդᎱኞ౮࢏ጱىᲫ᦯݇හጱਁ̶َ

ἕᦊఘ٭ӥ҅դᎱኞ౮ֵ࢏አጱฎ੒  sympy.lambdify  ጱӞӻ੗ᤰ̶֦ݢզץදಅአጱդᎱኞ
౮ݝ҅࢏ᵱփ᭓ᔮᕹڡত۸݇හ  code_generator  ޾փ᭓ᕳդᎱኞ౮࢏ጱᴫےጱىᲫ᦯݇හᕟ
౮ጱਁَ  code_generator_args ̶ ๚๶ጱᔮᕹӾݝᥝ᧣ෆཛྷࣘ꧊੪ݢզץදἕᦊጱդᎱኞ౮
̶࢏

 copy ()[source]

 equilibrium_points (input_=None)[source]

 input 

 output_equation 

 prepare_to_integrate ()[source]

 state 

 state_equation 

 update_input_jacobian_function ()[source]

 update_output_equation_function ()[source]

 update_state_equation_function ()[source]

 update_state_jacobian_function ()[source]

class  simupy.systems.symbolic.  MemorylessSystem (input_=None, output_equation=None,
**kwargs)[source]

चᔄғ  simupy.systems.symbolic.DynamicalSystem 

෫ᇫாᔮᕹ̶

https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.copy
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.equilibrium_points
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.prepare_to_integrate
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.update_input_jacobian_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.update_output_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.update_state_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23DynamicalSystem.update_state_jacobian_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/systems/symbolic.html%23MemorylessSystem
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html%23simupy.systems.symbolic.DynamicalSystem


ဌํᬌ҅ف੪ݢզᤒ஄Ӟӻݩמҁݝฎ෸ᳵጱڍහ҂̶ֺই҅ᵋ๢ݩמҁstochastic signal҂ݢ
զൊ꧊ᅩ҅ᆐֵݸአ prepare_to_integrate ๶᯿ෛවඎҁre-seed҂හഝ̶

ۖாᔮᕹ຅᭜࢏

݇හғ

input (array_like of sympy symbols) – ᤒ஄ᬌف౮ړጱᒧݻݩᰁ҅ೲᆙಅᵱᶲଧ̶ᬌݢڊᚆ
ᥝׁᩢӨᔮᕹᬌ̶ف

output_equation (array_like of sympy Expressions) – ᔮᕹᬌڊጱݻᰁ꧊ᤒᬡୗ̶

 state 

2020ଙ6์13෭21:28

class  simupy.discontinuities.  DiscontinuousSystem (state_equation=None, state=None,
input_=None, output_equation=None, constants_values={}, dt=0, initial_condition=None,
code_generator=None, code_generator_args={})[source]

चᔄғ  simupy.systems.symbolic.DynamicalSystem 

ӞӻਂࣁӞ॒ӧᬳᖅᅩҁdiscontinuity҂ጱᬳᖅ෸ᳵۖாᔮᕹҁcontinuous-time dynamical
system҂̶ᴻԧۖாᔮᕹҁDynamicalSystem҂ᵱᥝጱڡত۸݇හԏक़҅ᬮᵱᥝ൉׀ӥᶎጱં௔
ҁattributes҂ғ

 event_equation_function  - ྯӻᑌړ෸ᳵྍᳩҁintegration time-step҂᮷տ᧣አጱӞӻڍ
හ҅ਂؙࣁཛྷ೙ᕮຎӾ̶ইຎฎํᇫாᔮᕹ҅੪ളතᬌ޾فᇫாԅ݇හ̶ᝑᬌڊӾڊሿᵭԻ݉
ᅩ҅੪᥶ݎӧᬳᖅ௔҅ᤒᐏฎӧᬳᖅ̶॒

 event_equation_function  - ୮ӧᬳᖅݎኞ෸᧣አጱڍහ̶Ӟᛱ๶᧔ฎአ๶දݒ
 state_equation_function ,  output_equation_function , զ݊
 event_equation_function  ᦇᓒጱ꧊҅चԭӧᬳᖅ௔ጱٍ֛ఘ୵̶ইຎํᇫா҅ࣁӧᬳᖅᤩݎ
ሿݸտᒈܨᬬࢧᇫா̶

ۖாᔮᕹ຅᭜҅࢏አ๶՗ᒧݩᤒᬡୗ॒ڠ᭜ᔮᕹ̶

݇හғ 

ᒫكᒍ discontinuities module 

ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23DiscontinuousSystem
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html%23simupy.systems.symbolic.DynamicalSystem
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-70-1-p3_toc_19
https://simupy.readthedocs.io/en/latest/api/discontinuities.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-71-4-p3_toc_20


* state_equation (array_like of sympy Expressions, optional) – ᇫா੕හጱݻᰁ꧊ᤒᬡୗ̶
* state (array_like of sympy symbols, optional) – ᤒ஄ᇫா౮ړጱᒧݩᕟ౮ጱݻᰁ҅ೲᆙಅᵱᶲ
ଧ҅܃ᯈᇫாොᑕҁstate_equation҂̶
* input (array_like of sympy symbols, optional) – ᤒ஄ᬌف౮ړጱᒧݩᕟ౮ጱݻᰁ҅ೲᆙಅᵱᶲ
ଧ̶ᇫாොᑕݢᚆׁᩢԭᔮᕹᬌ̶فইຎᔮᕹဌํᇫா҅ڞᬌڊොᑕݢᚆׁᩢԭᔮᕹᬌ̶ف

* output_equation (array_like of sympy Expressions) – ᔮᕹᬌڊጱݻᰁ꧊ᤒᬡୗ̶
* constants_values (dict) – ଉᰁ๊ഘጱਁَҁdictionary of constants substitutions҂̶
* dt (float) – ᔮᕹ᯻໏ሲ҅ইຎᦡᗝԅ0ڞᤒᐏฎ෸ᳵᬳᖅᔮᕹ̶
* initial_condition (array_like of numerical values, optional) – አ֢ᔮᕹڡত๵կጱහᕟ౲ᘏᎥ
ᴣ̶ἕᦊӨᇫாᖌଶፘق҅ݶ᮱ἕᦊԅᵭ꧊̶

* code_generator (callable, optional) – አ֢դᎱኞ౮࢏ጱڍහ̶
* code_generator_args (dict, optional) – փ᭓ᕳդᎱኞ౮࢏ጱىᲫ᦯݇හᕟ౮ጱਁ̶َ

ἕᦊఘ٭ӥ҅դᎱኞ౮ֵ࢏አጱฎ੒  sympy.lambdify  ጱӞӻ੗ᤰ̶֦ݢզץදಅአጱդᎱኞ
౮ݝ҅࢏ᵱփ᭓ᔮᕹڡত۸݇හ  code_generator  ޾փ᭓ᕳդᎱኞ౮࢏ጱᴫےጱىᲫ᦯݇හᕟ
౮ጱਁَ  code_generator_args ̶ ๚๶ጱᔮᕹӾݝᥝ᧣ෆཛྷࣘ꧊੪ݢզץදἕᦊጱդᎱኞ౮
̶࢏

 dt 

 event_equation_function (*args, **kwargs)[source]

 update_equation_function (*args, **kwargs)[source]

class  simupy.discontinuities.  MemorylessDiscontinuousSystem (input_=None,
output_equation=None, **kwargs)[source]

चᔄ:  simupy.discontinuities.DiscontinuousSystem ,  simupy.systems.symbolic.Memory
lessSystem 

ۖாᔮᕹ຅᭜࢏

݇හғ 
* input (array_like of sympy symbols) – ᤒ஄ᬌف౮ړጱᒧݩᕟ౮ጱݻᰁ҅ೲᆙಅᵱᶲଧ̶ᬌݢڊ
ᚆׁᩢԭᔮᕹᬌ̶ف

* output_equation (array_like of sympy Expressions) – ᔮᕹᬌڊጱݻᰁ꧊ᤒᬡୗ̶

class  simupy.discontinuities.  SwitchedOutput (event_variable_equation,
event_bounds_expressions, state_equations=None, output_equations=None,
state_update_equation=None, **kwargs)[source]

चᔄғ  simupy.discontinuities.SwitchedSystem ,  simupy.discontinuities.MemorylessD

https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23DiscontinuousSystem.event_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23DiscontinuousSystem.update_equation_function
https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23MemorylessDiscontinuousSystem
https://simupy.readthedocs.io/en/latest/api/discontinuities.html%23simupy.discontinuities.DiscontinuousSystem
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html%23simupy.systems.symbolic.MemorylessSystem
https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23SwitchedOutput
https://simupy.readthedocs.io/en/latest/api/discontinuities.html%23simupy.discontinuities.SwitchedSystem
https://simupy.readthedocs.io/en/latest/api/discontinuities.html%23simupy.discontinuities.MemorylessDiscontinuousSystem


iscontinuousSystem 

Ӟӻ෫ᦕ஡ᳵෙᔮᕹҁmemoryless discontinuous system҂҅ො׎຅ୌڔݢഘጱᬌڊ
ҁswitched outputs҂̶

ഘᔮᕹҁswitchedڔୌڠᤒᬡୗݩҁSwitchedSystem constructor҂҅አ๶՗ᒧ࢏ഘᔮᕹ຅᭜ڔ
systems҂̶ಅᵱᥝጱ݇හᴻԧ  systems.symbolic.DynamicalSystems  ຅᭜࢏ಅአጱԏक़҅
ᬮᵱᥝ᷐क़Ⴒےӥᶎጱ݇හ.

݇හғ

event_variable_equation (sympy Expression) – ᤒᐏԪկොᑕڍහ
ҁevent_equation_function҂ጱᤒᬡୗ̶
event_bounds_expressions (list-like of sympy Expressions or floats) – ํଧڜᤒᇫ꧊
ҁordered list-like values҂҅ਧԎԧԪկᬟኴ҅ፘ੒ԭԪկݒᰁᤒᬡୗ
ҁevent_variable_equation)̶
state_equations (array_like of sympy Expressions, optional) – ᔮᕹጱᇫாොᑕ̶ᒫӞӻᖌ
ଶᔱ୚ጱฎԪկᇫாҁevent-state҂҅ᵱᥝྲԪկᬟኴҁevent bounds҂ጱහፓग़Ӟ̶ᬯӻ
ᔱ୚ᬮᵱᥝ޾ᬟኴ܃ᯈҁԞ੪ฎ᧔҅୮Ԫկݒᰁҁevent variable҂֗ԭᒫӞӻԪկᬟኴ
ҁevent bounds҂꧊҅੪ֵአ๶ᒫӞӻᤒᬡୗ҂̶ᒫԫӻᖌଶฎᔮᕹጱ dim_state̶ইຎݝ
ํӞᖌ҅ᮎᬯӻොᑕ੪տྯࣁӻ๵կӥֵአ̶

output_equations (array_like of sympy Expressions, optional) – ᔮᕹጱᬌڊොᑕ̶ᒫӞӻ
ᖌଶᔱ୚ጱฎԪկᇫாҁevent-state҂҅ᵱᥝྲԪկᬟኴҁevent bounds҂ጱහፓग़Ӟ̶ᬯ
ӻᔱ୚ᬮᵱᥝ޾ᬟኴ܃ᯈҁԞ੪ฎ᧔҅୮Ԫկݒᰁҁevent variable҂֗ԭᒫӞӻԪկᬟኴ
ҁevent bounds҂꧊҅੪ֵአ๶ᒫӞӻᤒᬡୗ҂̶ᒫԫӻᖌଶฎᔮᕹጱ dim_output̶ইຎ
ӻ๵կӥֵአ̶ྯࣁӞᖌ҅ᮎᬯӻොᑕ੪տํݝ

state_update_equation (sympy Expression) – ᤒᐏᇫாๅෛොᑕڍහ
ҁstate_update_equation_function҂ጱᤒᬡୗ

class  simupy.discontinuities.  SwitchedSystem (event_variable_equation,
event_bounds_expressions, state_equations=None, output_equations=None,
state_update_equation=None, **kwargs)[source]

चᔄғ  simupy.systems.SwitchedSystem ,  simupy.discontinuities.DiscontinuousSystem
 

ഘᔮᕹҁswitchedڔୌڠᤒᬡୗݩҁSwitchedSystem constructor҂҅አ๶՗ᒧ࢏ഘᔮᕹ຅᭜ڔ
systems҂̶ಅᵱᥝጱ݇හᴻԧ  systems.symbolic.DynamicalSystems  ຅᭜࢏ಅአጱԏक़҅
ᬮᵱᥝ᷐क़Ⴒےӥᶎጱ݇හ.

݇හғ

https://simupy.readthedocs.io/en/latest/api/discontinuities.html%23simupy.discontinuities.MemorylessDiscontinuousSystem
https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23SwitchedSystem
https://simupy.readthedocs.io/en/latest/api/systems.html%23simupy.systems.SwitchedSystem
https://simupy.readthedocs.io/en/latest/api/discontinuities.html%23simupy.discontinuities.DiscontinuousSystem


event_variable_equation (sympy Expression) – ᤒᐏԪկොᑕڍහ
ҁevent_equation_function҂ጱᤒᬡୗ
event_bounds_expressions (list-like of sympy Expressions or floats) – ํଧڜᤒᇫ꧊
ҁordered list-like values҂҅ਧԎԧԪկᬟኴ҅ፘ੒ԭԪկݒᰁᤒᬡୗ
ҁevent_variable_equation)̶
state_equations (array_like of sympy Expressions, optional) – ᔮᕹጱᇫாොᑕ̶ᒫӞӻᖌ
ଶᔱ୚ጱฎԪկᇫாҁevent-state҂҅ᵱᥝྲԪկᬟኴҁevent bounds҂ጱහፓग़Ӟ̶ᬯӻ
ᔱ୚ᬮᵱᥝ޾ᬟኴ܃ᯈҁԞ੪ฎ᧔҅୮Ԫկݒᰁҁevent variable҂֗ԭᒫӞӻԪկᬟኴ
ҁevent bounds҂꧊҅੪ֵአ๶ᒫӞӻᤒᬡୗ҂̶ᒫԫӻᖌଶฎᔮᕹጱ dim_state̶ইຎݝ
ํӞᖌ҅ᮎᬯӻොᑕ੪տྯࣁӻ๵կӥֵአ̶

output_equations (array_like of sympy Expressions, optional) – ᔮᕹጱᬌڊොᑕ̶ᒫӞӻ
ᖌଶᔱ୚ጱฎԪկᇫாҁevent-state҂҅ᵱᥝྲԪկᬟኴҁevent bounds҂ጱහፓग़Ӟ̶ᬯ
ӻᔱ୚ᬮᵱᥝ޾ᬟኴ܃ᯈҁԞ੪ฎ᧔҅୮Ԫկݒᰁҁevent variable҂֗ԭᒫӞӻԪկᬟኴ
ҁevent bounds҂꧊҅੪ֵአ๶ᒫӞӻᤒᬡୗ҂̶ᒫԫӻᖌଶฎᔮᕹጱ dim_output̶ইຎ
ӻ๵կӥֵአ̶ྯࣁӞᖌ҅ᮎᬯӻොᑕ੪տํݝ

state_update_equation (sympy Expression) – ᤒᐏᇫாๅෛොᑕڍහ
ҁstate_update_equation_function҂ጱᤒᬡୗ̶

 event_bounds_expressions 

 event_variable_equation 

 output_equations 

 prepare_to_integrate ()[source]

 state_equations 

 state_update_equation 

 validate (from_self=False)[source]
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class  simupy.array.  SymAxisConcatenatorMixin [source]

ᒫԜᒍ හᕟཛྷࣘ array module 

ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23SwitchedSystem.prepare_to_integrate
https://simupy.readthedocs.io/en/latest/_modules/simupy/discontinuities.html%23SwitchedSystem.validate
https://simupy.readthedocs.io/en/latest/_modules/simupy/array.html%23SymAxisConcatenatorMixin
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-72-1-p3_toc_21
https://simupy.readthedocs.io/en/latest/api/array.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-73-4-p3_toc_22


चᔄғ object 

Ӟӻ mix-in ᔄ҅᫨۸ numpy ጱ AxisConcatenator ౮ֵአ sympy ጱ N ᖌහᕟҁN-D arrays҂̶

static  concatenate (*args, **kwargs)

 makemat 

ฎ  sympy.matrices.immutable.ImmutableDenseMatrix  ጱ̶ݷڦ

class  simupy.array.  SymCClass [source]
चᔄғ simupy.array.SymAxisConcatenatorMixin ,  numpy.lib.index_tricks.CClass 

class  simupy.array.  SymRClass [source]
चᔄғ simupy.array.SymAxisConcatenatorMixin ,  numpy.lib.index_tricks.RClass 

 simupy.array.  empty_array ()[source]
຅᭜Ӟӻᑮහᕟ҅Ӟᛱฎአ๶؉֖ܛᒧҁplace-holder҂̶
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 simupy.matrices.  block_matrix (blocks)[source]

᭗ᬦᭇ୮ࣘࣈᬳള຅᭜Ӟӻପਞᤰᕮ຅҅ᆐݸአٌزᔰڠୌӞӻᎥᴣ̶

݇හғ blocks (two level deep iterable of sympy Matrix objects) – ೰ਧጱአԭڠୌᎥᴣጱ̶ࣘ
ᬬࢧғ matrix – ӞӻᎥᴣ҅Ꭵᴣزᔰ੪ฎӤᶎጱ̶ࣘ
ᬬࢧᔄࣳғ sympy Matrix

 simupy.matrices.  construct_explicit_matrix (name, n, m, symmetric=False, diagonal=0,
dynamic=False, **kwass)[source]

ᔰጱᎥᴣزݩୌӞӻᒧڠ

݇හғ

name (string) – ݒᰁचᔄጱਁݷҔྯӻݒᰁ᮷ฎ name_ij, ӷӻᔱ୚ڦړӾ n,m ᝜ํٖࢱප

 simupy.matrices.  matrix_subs (*subs)[source]

ᒫ܈ᒍ Ꭵᴣཛྷࣘ matrices module 

ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/array.html%23SymCClass
https://simupy.readthedocs.io/en/latest/api/array.html%23simupy.array.SymAxisConcatenatorMixin
https://simupy.readthedocs.io/en/latest/_modules/simupy/array.html%23SymRClass
https://simupy.readthedocs.io/en/latest/api/array.html%23simupy.array.SymAxisConcatenatorMixin
https://simupy.readthedocs.io/en/latest/_modules/simupy/array.html%23empty_array
https://simupy.readthedocs.io/en/latest/_modules/simupy/matrices.html%23block_matrix
https://simupy.readthedocs.io/en/latest/_modules/simupy/matrices.html%23construct_explicit_matrix
https://simupy.readthedocs.io/en/latest/_modules/simupy/matrices.html%23matrix_subs
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-74-1-p3_toc_23
https://simupy.readthedocs.io/en/latest/api/matrices.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-75-4-p3_toc_24


՗Ꭵᴣኞ౮੒᨝ֵ҅ԏᚆփ᭓ᕳ sp.subs ҅ਖ਼რ१Ꭵᴣҁfrom_matrix҂Ӿጱྯӻزᔰ๊ഘ౮ፓ
ຽᎥᴣҁto_matrix҂Ӿ੒ଫጱزᔰ̶

໑ഝᬌفӧֵ҅ݶአᬯӻڍහํӣᐿොဩ҅ইӥಅᐏғ
1. ӞӻܔᇿጱᎥᴣٺဩҁmatrix-level subsitution҂ - from_matrix, to_matrix 
2. Ӟӻ(from_matrix, to_matrix) ᕟ౮ጱڜᤒ౲ᘏزᕟ- زᕟ
3. Ӟӻਁَ҅Ძ꧊୵ୗԅ{from_matrix: to_matrix} - Ძ꧊੒

 simupy.matrices.  system_from_matrix_DE (mat_DE, mat_var, mat_input=None, constants=
{})[source]

ֵአᎥᴣڠୌӞӻᒧۖݩாᔮᕹҁsymbolic DynamicalSystem҂̶ٍ֛໏ֺ݇
ᘍ riccati_system .

݇හғ

* mat_DE (sympy Matrix) – Ꭵᴣ੕හᤒᬡୗҁݦಋ׆҂he matrix derivative expression (right
hand side)
* mat_var (sympy Matrix) – Ꭵᴣᇫா
* mat_input (list-like of input expressions, optional) – ڜᤒᇫጱᎥᴣஙړොᑕӾጱᬌفᤒᬡୗ
* constants (dict, optional) – ଉᰁ๊ഘਁ̶َ

ᬬࢧғ

sys – ӞӻۖாᔮᕹҁDynamicalSystem҂҅ݢզአԭහ꧊࿢ᥴᎥᴣஙړොᑕ̶

ᬬࢧᔄࣳғ
DynamicalSystem
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 simupy.utils.symbolic.  augment_input (system, input_=[], update_outputs=True)[source]

݇හᬌ҅فአԭڠୌഴګճ੘ᔮᕹҁcontrol-affine systems҂̶

ᒫ܈Ӟᒍ ᒧݩૡٍཛྷࣘ symbolic utils
module 

ܻ෈᱾ള 

https://simupy.readthedocs.io/en/latest/_modules/simupy/matrices.html%23system_from_matrix_DE
https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html%23simupy.systems.symbolic.DynamicalSystem
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils/symbolic.html%23augment_input
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-76-1-p3_toc_25
https://simupy.readthedocs.io/en/latest/api/symbolic_utils.html
file:///Volumes/Daily/GitHub/simupy-doc-cn/%23positionMark-77-4-p3_toc_26


݇හғ

system (DynamicalSystem) – ᬌ݇فහጱᔮᕹ
input (array_like of symbols, optional) – ੒݇හ੒ᬌ̶فՐአԭಘ꧌ᬌف౮ړ੒ৼᵞ̶
update_outputs (boolean) – ইຎԅ፥҅ڞᔮᕹ൉׀ਠقᇫாᬌ҅ڊਖ਼ํ݇හጱᬌفԞႲے
Ӿ̶ڊᬌک

 simupy.utils.symbolic.  grad (f, basis, for_numerical=True)[source]

ᦇᓒݻᰁ꧊ڍහҁvector-valued function҂੒ଫचҁbasis҂ጱᒧݩༀଶҁsymbolic gradient҂̶

݇හғ

* f (1D array_like of sympy Expressions) – ᥝᦇᓒᒧݩༀଶ੒ݻᰁ꧊ڍහ̶
* basis (1D array_like of sympy symbols) – አԭᦇᓒᒧݩༀଶ੒੒ଫचҁbasis҂̶
* for_numerical (bool, optional) – ֖ܛᒧ҅አԭᦇᓒༀଶಅᵱ੒ᭌᶱ̶

ᬬࢧғ

grad – ᒧݩༀଶ̶

ᬬࢧᔄࣳғ ԫᖌහᕟ୵ா੒ sympy ᤒᬡୗ̶

 simupy.utils.symbolic.  lambdify_with_vector_args (args, expr, *modules=
({'ImmutableMatrix': *, 'atan2': }, 'numpy', *{'Mod': *, 'atan2': }))[source]

੒ sympy ጱ lambdify ᬰᤈጱӞӻ੗ᤰٌ҅Ӿ process_vector_args አԭኞ౮ݢ᧣አڍහ҅ളත
݇හ֢ԅݻᰁ౲ᘏᇿᒈ౮ړҁindividual components҂̶

݇හғ

* args (list-like of sympy symbols) – ᤒᬡୗ᧣አጱᬌ݇فහ
* expr (sympy expression) – ᥝ᫨۸ԅݢ᧣አጱහ꧊ᦇᓒڍහҁnumeric evaluation҂ጱᤒᬡୗ̶
* modules (list) – ٍ֛݇ᘍ sympy ጱ lambdify ጱ෈໩҅ፗളփ᭓ᬦ݄֢ԅཛྷࣘىᲫ᦯
ҁmodules keyword҂̶

 simupy.utils.symbolic.  process_vector_args (args)[source]

Ӟӻଆۗᑕଧ҅አԭ॒ቘݻᰁ݇හֵ҅஑ݢ᧣አڍහളතݻᰁၚ፳ᇿᒈ౮̶๋ړ໑๜Ӥೆᥴ݇හ
ҁessentially unravels the arguments҂̶

https://simupy.readthedocs.io/en/latest/api/symbolic_systems.html%23simupy.systems.symbolic.DynamicalSystem
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils/symbolic.html%23grad
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils/symbolic.html%23lambdify_with_vector_args
https://simupy.readthedocs.io/en/latest/_modules/simupy/utils/symbolic.html%23process_vector_args
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