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

Clear["Global'*"];

< < Graphics' Legend'

Kp= 4
Ki = 2

Ti = 2 (*sec*)

Td = 0.8 (*sec*)

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

SetOptions[Plot, PlotRange... {{O, tf}, All},

PlotStyle... {Thickness[.OOS], Dashing[{O.OS, O.OS}], Dashing[{O.Ol, 0.01}]},

AxesLabel... {"time t", "amplitude"}, DisplayFunction... Identity,

PlotRange... {{O, tf}, {O, 2tf}}

]
SetOptions [Legend, LegendPosition... {-1, -. 4}]
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In[1056] :=

p1 = Plot [{UnitStep [t], Kp UnitStep [t]}, {t, 0, tf},

PlotRange...{{O, tf}, {O, tf}},

PlotLabel..." unit step. Propertional"]

p2 = Plot [{t, Kp t}, {t, 0, tf},

PlotRange... {{O, tf}, {O, tf}},

PlotLabel ... " ramp. Propertional"]

Show [GraphicsArray [{p1, p2}]];

(*h)

p1=Plot[{unitStep[t], Evaluate[Ki .rUnitSteP[X]dX]}, {t, 0, tf},

PlotLabel... " unit step. Integral"]

p2 =Plot[{t, Evaluate[Ki.r XdX]}, {t, 0, tf},

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

(.P+h)

pl = Plot [{UnitStep[t] , Evaluate[Kp UnitStep[t] + Kp r UnitStep[x] dlx)}, {t, 0, tf},
Tj, Jo

PlotLabel-+ " unit step. P+I"]

p2 = Plot [{t, Evaluate [Kpt + Kp rx dlx]}, {t, 0, tf},Tj, Jo

PlotLabel-+ " ramp P+I"]

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

(.P+D. )

pl = Plot [{UnitStep[t] ,

Evaluate[KpUnitStep[t] +Simplify[KpTdD[UnitStep[x], x], {x>O}]]}, {t, 0, tf},
PlotLabel-+ " unit step. P+D"]

p2 = Plot [{t, Evaluate[Kp t + Kp Td D [x, x]]}, {t, 0, tf},

PlotLabel-+" ramp. P+D", PlotRanqe-+{{O, tf}, All}]

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

pl = Plot [{unitStep[t], Evaluate[Kp UnitStep[t] + Kp rUnitStep[x] dlx +Tj, Jo

KpTdSimplify[KpTdD[UnitStep[x], x], {x>O}]]}, {t, 0, tf},

PlotLabel-+ " unit step. PID"];

p2 = Plot [{t, Evaluate [Kpt + Kp [ X dlx + Kp Td Simplify [Kp Td D [x, x], {x > O}] ]},
Tj, 0

{t, 0, tf},

PlotRanqe -+ {{O, tf}, All},

PlotLabel-+ " ramp. PID"];

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

Plot[{unitStep[t],

Kp UnitStep [t] ,

Evaluate[Kil\nitStep[x] dlx],

Evaluate[KpUnitStep[t] + Kp lCUnitStep[x]dlx],
Tj, 0

Evaluate[KpUnitStep[t] + Simplify[Kp Td D [UnitStep[x],x], {x> O}]],

Evaluate[KpUnitStep[t] + Kp lCunitStep[x]clx+
Tj, 0

Kp Td Simplify [Kp Td D[UnitStep[x], x], {x > O}] ] }, {t, 0, tf},
PlotLeqend-+{"e(t)","Prop","Inteqral","P+I", "P+D", "PID"},
LeqendPosition-+ {l.l, -.4},
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PlotRanqe -+{{O, 3}, {O, 7}},

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

PlotStyle -+ {Dashinq[ {O.06, O.06}], Dashinq[ {O.01, O.01}], Dashinq[ {O. 02, O. 02}],

Dashinq[ {O.03, O.03}], Dashinq[ {O.04, O. 04}]}, DisplayFunction -+ $DisplayFunction]

Plot [{t,

Kp t,

Evaluate [Ki .r x dlx) ,

Evaluate[Kp t + Kp r x dlx),
Ti 0

Evaluate[Kp t + Simplify[Kp Td D[x, x], {x> O}]],

Evaluate [Kp t + Kp r x dlx + Kp Td Simplify [Kp Td D [x, x], {x > O}] ]},
Ti 0

{t, 0, tf},

PlotLeqend-+{"e(t)", "Prop", "Inteqral", "P+I", "P+D", "PID"},

LeqendPosition -+ {1.1, - .4},

PlotRanqe -+ {{O, tf}, {O, 30}},

PlotLabel -+ " different controllers response to ramp e (t)",

PlotStyle-+
{Thickness [.008], Dashinq[ {O. 06, O. 06}], Dashinq[ {O. 01, O. 01}], Dashinq[ {O. 02, O. 02}],

Dashinq[{O.03, O.03}], Dashinq[{O.04, O.04}]}, DisplayFunction -+ $DisplayFunction
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amplitude different controllers response to unit step e(t)
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to ramp e (t)
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