MAE 170, Introduction to control systems

HW#2

UCI. Winter 2005

By Nasser Abbasi



. G+ (;1.
it R(s) - : — ((s)
‘Z‘ + (GTG' z)(ﬁb-&v)/

@-.,‘I‘ C\)‘I__
I+ (GGG e




" 2
/)77/:'{51;;/&24" B-3- 4

N a=ser A "’b‘?“" / ol)

et) = vnit st€p —: o
- iF 2
ad - okt (g

For ynitstep €(t) : ‘f" yit)
Propertrona/ )= 4 EC (£ I+ : =
%)@4.7%49—%&)#)}#1‘4*
niesml! - = AY 2 i
% }Zi) :_55_ = 55 = SY@)- ZE-.L a4 o ¥ i 5 dﬁ)“—?;[’{)-ft/d-’— &
Sofgit)=2¢ | o i8] S
Pdeeﬂ"’bﬂa/ > /17 f\‘-"é" z/
el ,@,(/ ;%,_@__4(/7& ZS)Z%%) '_éi_ DY XS
E(s) ~ ‘2 d+)

P

#ww@l o e EL R ) Y S

GG 17 Slp=z, ipfersactrm=4
;’m/?{Y?L/::SV?d/ e ciz“_”)’/Vﬂfi’JT';'r £

\l/(s)
(179> IO 414 0q4) 5 Y/3)= gML 52

So 5;({) ta)+ 3286) s, o t>o |YH =4 74)

21D

Y ke (421 T ) U+ S+ 039w 9= £ Far o8

2]
So g(,y—_— dult) + mh‘mwp[ﬁ + 08 8(4) 9 yit) -
" se fv 1o, /;(;L): e,t_fa " 1

~L
e that  PLD response Same a0 FL | 5y 1, "D” ?’/\ec'/‘ vo
Cantelled dne to €+ Raiisy Boe decivtine Fot £ —




Problen) B-3-4 (@)

Mo foc elf) = oait ramP> Edel

~

e reper Fronal

Y7s) e N s TR i) = féﬁ- :>[y(+): 4 mir‘myz’é‘)z

£

4t
anpttndef o0 rolt)=¥

/}ﬂeﬁm/ ; F
MTY) K _ '
£ = T §,_2_ = I e Tles = y) =t

P+ I 1 e

\r(.() =7 N /
- ks Kp (H > Y(5)= 4(/1”)sl=> 4{“3

a@)= #H?Lt f for A" A (t) m@,}J @‘%

Pl Vigs)
By = P Ut Y = 9= (hur kT o)L 4
e é)&il.$m=“"‘-

o §t)= dutwpl) 4+ 32 44
ST ba, Ny ST Ftisz [0 = 4e 5327

3 ("F M esectron -

PID Yy / 4 . /
g (/-+ fg—-rZ?S*)% (4+——-—-r M””Uy,—_
Y= +f‘" + 35 o plt)= Emteph) 4L+ 32 0iSigh).

SD%‘,—( '}:>O “4=o V!'f‘)—EZI [ B(ZWH-)
2 JHH) = dia 3’2 et | ytt) = B2 -
Jvadrahe eqvahor] g

/s gt For Fen, I wrte the Fllow:ny Small prosren clich dis /4/"J
m?‘;ohf af ’f'hﬂj& (’&);:"rd//t’rf tohiek Can be vseaf '7‘0’?’4’?? L"(?‘) 74""’"[7‘”’




Nagser Abbas: . HW#2
_(P!'ﬂ}pith__&,_ L R ;

( Plots are on p% 3)

problem_b_3_4.nb

(*By Nasser Abbasi. To solve HW 2, Problem B-3-4%)

Clear["Global *"];
<< Graphics' Legend
K, =4

Ki=2

T; =2 (*secs)
Tq=0.8 (xsecx)

tf = 6 (*»for how many seconds to run the responsex)

~

SetOptions[Plot, PlotRange -» {{0, tf}, All},
PlotStyle » {Thickness[.005] , Dashing[{0.05, 0.05}], Dashing[{0.01, 0.01}]},

AxesLabel -» {"time t", "amplitude"}, DisplayFunction -» Identity,
PlotRange -» ({0, tf}, {0, 2tf}}

]
SetOptions[Legend, LegendPosition - {-1, -.4}]

Qut [988]=
4

Out [989]=
2

Out [990]=
2

Cut [991]=
0.8

Out [992]=
6

In[1056]:=
Pl = Plot[{UnitStep[t], K;UnitStep(t]}, {t, 0, tf},
PlotRange » {{0, t£f}, {0, t£}},
PlotLabel » " unit step. Propertional"]

P2 =Plot[{t, K, t}, {t, 0, t£},
PlotRange » {{0, t£f}, {0, t£}},
PlotLabel - " ramp. Propertional"]

Show [GraphicsArray[{pl, pP2}]1];

(*Ix)
£

Pl =Plot[{UnitStep[t], Evaluate[K; J- UnitStep[x] dx]}, {t, 0, t£},
0

PlotLabel » " unit step. Integral"]

't
p2 =Plot[{t, Evaluate [K‘I xdx]}, {t, 0, t£},
0

PlotLabel - " ramp. Integral”]
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Show [GraphicsArray[{pl, p2}1];

(*P+Ix)

pl = Plot[{UnitStep[t], Evaluate[K; UnitStep[t] + :"

i

rUnitStep[x] de]}, {0, £},
1]

PlotLabel » " unit step. P+I"]

p2 =Plot[{t, Evaluate[Ky t + -:-’i- rxdx]], {t, 0, ££},
i 1]

PlotLabel -» " ramp P+I"]

Show[GraphicsArray[{pl, P2}]11;

(*P+Dx%)
pl = Plot [{UnitStep[t],

Evaluate[K; UnitStep[t] + Simplify[K, T4 D[UnitStep[x], x], {x>0}]]1}, {t, 0, tf},
PlotLabel » " unit step. P+D"]

p2 = Plot [{t, Evaluate[K, t + K, TaD[x, x]1}, {t, 0, tf},
PlotLabel - "  ramp. P+D", PlotRange - {{0, t£}, All}]

Show[GraphicsArray[{pl, p2}]];

pl = Plot [{UnitStep[t], Evaluate K, UnitStep[t] + :" rUnitStep[x] dx +
i 0

Kp Tq Simplify[K, T¢ D[UnitStep[x], x], {x>0}]]}, (t, 0, t£},
PlotLabel » "  unit step. PID"];

p2 =Plot[{t, Evaluate[K, t + :" rxdxi-K.PTdSimplify[Kp TaD[x, x], {x>0}1]}.

i 0
{t, 0, t£f},
PlotRange » {{0, t£}, All},
PlotLabel »"  ramp. PID"];

Show [GraphicsArray[{pl, p2}]1];

Plot [{Unitstep[t],
K, Unitstep|[t],

t
Evaluate[K; J‘ UnitStep[x] dx],
o

L
Evaluate K UnitStep[t] + TE j UnitStep[x] dx] I
i Jo

Evaluate[K; UnitStep[t] + Simplify[K; T4 D[UnitStep([x], x], {x>0}]1],
Ke
Ts

Kp Tq Simplify[K, T¢ D[UnitStep[x], x], {x>0}1]}, (t, O, t£},
PlotLegend » {"e(t)", "Prop", "Integral", "P+I", "P+D", "PID"},
LegendPosition - {1.1, -.4},

Evaluate [Kp UnitStep[t] +

t
j UnitStep[x] dx +
(]
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PlotRange - {{0, 3}, {0, 7}},

PlotLabel - " different controllers response to unit step e(t)",

PlotStyle » {Dashing[{0.06, 0.06}], Dashing[{0.01, 0.01}], Dashing[{0.02, 0.02}],
Dashing[{0.03, 0.03}], Dashing[{0.04, 0.04}]}, DisplayFunction » $DisplayFunction]

Plot[{t,
Kp t,
t
Evaluate [K,-_ j x dx] 2
0

Evaluate [l(.P t+ & r x dx] .
T: Jo
Evaluate[K; t + Simplify[K, T4 D[x, x], {x>0}]],

Evaluate[K; t + Tﬁ J—(x dx + Ky Ta Simplify[K, TaD[ x, x], {x>0}]]},
i 0

(t, 0, £},
Plotlegend - {"e(t)", "Prop", "Integral", "P+I", "P+D", "PID"},
LegendPosition - {1.1, -.4},
PlotRange -» {{0, t£}, {0, 30}},
PlotLabel - " different controllers response to ramp e(t)",
PlotStyle »
{ Thickness[.008], Dashing[{0.06, 0.06}], Dashing[{0.01, 0.01}], Dashing[{0.02, 0.02}],
Dashing[{0.03, 0.03}], Dashing[{0.04, 0.04}]}, DisplayFunction - $DisplayFunction
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amplitude unit step. Integral amplitude ramp. Integral
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