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Matlab Commands Summary

ah={x) Obtain absolutz valus of x.

acker (A B pol es) Find gains for pole placement.

angl el x) Compute the gngle of x in radizns.

arani ) Computs arctan(x).

axi =([ xmi n, xmax, ymin, ymax]) Define range on axes of a plot.

bode(G, w) Make a Bode plot of tansfer function ((s) over a

ranga of frequencies, o,
Field v is optional.

break Exit loop.

c2d(G, T, tu=stin') Convert G{s) to ((z) using the Tustin
transforimation.
Tis the sampling interval.

c2d(G, T,  zoh') Convert ({5} in cascade with a zero-order hold to
Crlz). Tis the sampling intarval,

cancn( S, " modal *) Convert an LTI state-space object, 8, to parallel
form.

cl ear Clear varigbles from workspacs,

clf Clear current figure.,

convi[abecd] [ef gh] Multiply {as® + bs* + cs + d) by
[es” +f:,3 + @i+ h).

ctrb(A, B) Find controllability matrix.

d2ci(G, "zoh") Convert (7(z) to (72) in cascads with a zero-order
hold.

dcgai niG) Find de gain for G(s) (that is, s = O), or G{z) (that
5, z=1).

el gl A) Find eigenvalues of matrix A.

end End the loop.

exp(a) Ohbtain e=.

feedback(G, H, =1 gn) Find T(s) = G(2)/[1 £ Gi£)H(s)]. Sign = =1 or is

optional for negative feadback sysizams.
Sign = +1 for positive feadback sysizms.
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griden Put grid lines on 2 graph.

holdef f Turn off graph hold; start new graph.

imag(F) Form a matrix of the imaginary parts of the
components of matrix P

input( =tr’) Parmit variable values to be entarad from the
kavboard with prompt Str.

interpl (x v, x1) Perform table lookup by finding the value of v at
the value of ¥ = x;.

inv(F) Find the inverse of matrix P.

lengthiP) Obtain dimension of vactor P

logix Compute natiral log of x

logll(x) Compute log to the base 10 of x

margin(G) Find gain and phase marging, and gain and phase

margin frequencies of transfer function, Grs).
Return [Gain margin, Phase margin, 180°
frequency, O dB frequancy].

max( F) Find the maximuom componant of P,

minreal (G, tol) Cancel common factors from transfer function G
(£} within tolerance, tol.
If tol fizld is blank, a dafault value is usad.

ngrid Superimpose grid over & Nichols plot.
ni chol =(G, w) Make & Nichols plot of transfer function () over

arange of frequencies, .
Field a is optional.

myqui =t (G, w) Make a Nyquist dizgram of wansfer function (5]
over a rangs of fraquancias, e
Field @ 8 optional.
cbev(A, C) Find observability matrix.
ord2({wn, z) Create a second-order system,
Gls) = 1/[5% + 2ms + arl )
pade(T, n} Obtain ath order Padé approximation for delay, T
pause Pauss program until any kay is pressed.
plocitl, yl,t2 v2 t3, v3) Plot 1 versus 11, ¥2 versus 12, and ¥3 versus 13 on
the same graph.
pol e(G) Find poles of LTI transfer function ohject, Gis).
pol v =a =b =c]) Form polynomial (5 4+ a)l(s + b}z +2).
polyval (P a) Find polynomizl Pie]) evaluated at a, that is, Pla).
ranki4) Find rank of matrix A.
real (F) Form a matrix of the real parts of the components
of matrix P
resi due{numf, denf) Find reasiduss of F3) = numfidanf.
rl ocfind{ GH) Allow interactive szlection of points on 2 root

locus plot for loop gain, C(s)H(s).
Return value for £ and all closed-loop poles at
that K.

rl ocu=(GH, K) Plot root locus for loop gain, Gl8)H(5), over a
range of gain, K. The K field is optional.



root=( F)

=emi | ogxiw, P1}
=erie=z (01, G2)
=grid(z, wn)
=inix)

=qrt(a)

==2tf{A B C D 1)

==(4 B, C DO
==(0)

==dara( &)

step(Gl, G2, .. Cn, t)

=subpl ot (xyz)

tanix)
textia b =tr’)

tf2s={numg, deng)

vpaia, 0D

tf2zpi numg, deng)

tf (numg, deng, T}

tf (G

tfdata (G "v')
title( =tr'}
xlabel { =tr')
ylabel (" str’)

zgrid

zgrid([ 1[ D

zpltf ([=a-b] [-c=d], K
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Find roots of polynomial, P.

Make a samilog plot of Py versus loga(w).
Find G (£} (5).

Owerlay ZL) and wiiles,) grid lines on a root locus.
Find sinix).

Compute 4/a.

Convert a stats-space reprasentation 1o a transfar
function. Return [ num, den].

Create an LTI state-space ohject, 5.

Convert an LTI transfer function objact, G5, o
an LTI state-space objact.

Exteact A, B, C, and D matrices from LTI state-
space ohject, 5.

Plot step responses of (7) (5] through &, (5] on ons
graph over a range of time, t.

Field ris optional a5 are fields (r through G,
Divide plotting arsa into anx by v grid with z as
the window number for the current plot.

Find tangent of x radians.

Put =t r on graph at graph coordinatas,
r=ay=h

Convert Gis) = numg/ deng i state space in
controller canonical form.

Return [ A B, C, D].

Caleulate g with D digits and convert to a
symbalic with Db digits.

Convert Gis) = numg/ deng in polynomial form
to factored form.

Rewrn| zercos, poles, gains].

Create an LTI transfer function, Gis) = numgs’
deng, in polynomial form.

T is the sampling interval and should be used only if
(s is a samplad transfer function.

Convert an LTI transfer function, Gis), o
polynomial form.

Extract numerator and denominator of an LTI
transfer function, (s, and convert valugs o a
vector, Return [ num, den].

Put title =t on graph.

Put labzal =t r on x axis of graph.

Put label =tr on y axis of graph.

Superimpose Z{L) and wn (o) grid curves on a
z-plang root locus.

Superimpose the unit circle on a z-plans root
locus.

Convert Fis) = K{s + al{s + 5}/ (5 + ¢}z + d) to
polynomial form.

Return|[ num, den].



XMUT315-Demo 1: Systems Modelling

zpkinumg, deng, K, T} Create an LTI wransfer function, (s} = numgs

deng, in factored form.

Tis the sampling interval and should be used only
if (ris & sampled transfer function.
zpki G} Convert en LTI transfer function, (), to factored
form.



