MATLAB Session 2 Results
The collection of MATLAB statements and screen display:

>> 9%-i ndi ng poles and partial fractions
>>p =[15 4]

p =

1 5 4
>> pol es = roots(p)
pol es =

-4
-1

>> p2 = pol y(pol es)

>>q = 1
>> residue(q, p)

ans =

- 0. 3333
0. 3333

>> [a, b, k] =resi due(q, p)

a =
-0. 3333
0. 3333
b =
_4
-1
k =

[]

>> 9ghe next exanple
>> poles=[0 -1 -2 -3];
>> p=pol y(pol es);

>> g=1;

>> [a, b, k] =resi due(q, p)



- 3.
-2.

. 1667
. 5000
. 5000
. 1667

0000
0000
. 0000

[]

>> %Anot her Exanpl e

>> Q=
>> Ze

Zer 0s

-3

>> p=
>> po

pol es

PR WA

[1 4 3];
ros=r oot s(q)

1

[1-7 11 7 -12];

| es=r oot s(p)

. 0000
. 0000
. 0000
. 0000

, b, k] =resi due(q, p)

. 3333
. 0000
. 6667

. 0000
. 0000
. 0000
. 0000

[]

Warning

"zeros" is a MATLAB function. When
we use it as a variable name, the
function will no longer work. To revive
the function if in case you need to use
it, enter "cl ear zeros" to wipe out the
variable. But using "pol es" as a
variable name is fine. It is "pol e" in
this case that it is a MATLABfunction.



>> %Jse of pole-zero formand doi ng "conversions"
>> q=[6 0 -12];

>> p=[1 1 -4 -4];

>> [ zeros, pol es, k] =tf2zp(q, p)

Zeros =

1.4142
-1.4142

ge

=1
®
[7)]
I

-2.0000
2. 0000
-1. 0000

>> [q, p] =zp2tf(zeros, pol es, k)
q:

0 6. 0000 -0.0000 -12.0000

1. 0000 1.0000 -4.0000 -4.0000

>> %Anot her sinple exanple
>> zero= -2;

>> pol es=[-4 -3 -1];

>> k=1;

>> [q, p] =zp2tf (zero, pol es, k)

1 8 19 12

>> oPoubl e check the result
>> [ zero, pol es, k] =tf2zp(q, p)

Zero =



-4.0000
- 3. 0000
-1. 0000

1

>> %Al so can check with:
>> roots(q)

ans =

-2
>> roots(p)
ans =

-4.0000
- 3. 0000
-1. 0000

>> %4Jse of object-oriented transfer function
> GL =tf([1 0], [1 -5 4])

Transfer function:

> & = tf([6 -12], [1 1 -4 -4])

Transfer function:
6 s - 12
s"3 +sh"2 - 4s - 4
>> &3 = zpk([],[0 -1 -2 -3], 4)

Zer o/ pol e/ gai n:

s (s+l) (s+2) (s+3)

>> oConvert between different forns:
>> tf(&3)

Transfer function:

s"4 + 6 s"3 + 11 s"2 + 6 S
>> zpk( &)

Zer o/ pol e/ gai n:
6 (s-2)



(s+2) (s+1) (s-2)

>> %ind the poles of a transfer function
>> pol e(Gl)

ans =
4
1

>> pol e(R)

ans =

-2.0000
2. 0000
-1. 0000

>> Ufxtract the informati on back froma transfer function
>> [q,p]=tfdata(GL,'v')

q:

>> [z, p, k] =zpkdata(G3,"'Vv')

Z =
Enpty matrix: O0-by-1 %<--That's correct, G3 has no zeros
p:
0
-1
-2
-3
k =
4

>> UVATLAB operators are overloaded for the transfer functions
>> Gl=tf(1,[1 1])

Transfer function:



> @=tf(2,[1 2])

Transfer function:

>> Gl+@&R2

Transfer function:
3s + 4

> Gl*&

Transfer function:

sN"2 + 3 s + 2

>> %4 ooking inside the transfer function object
>> get (Gl)

num {[0 1]}
den: {[1 1]}
Variable: 's'
Ts: O
I nput Del ay: O
Qut put Del ay: O
i oDel ayMatrix: O
| nput Nane: {''}
Qut put Name: {''}
| nput Group: {0x2 cell}
Qut put G oup: {0x2 cell}
Not es: {}
UserData: []

>> GL. | nput Nane = ' Fl ow Rate';

>> GL. Qut put Nane = ' Level ';

>> Gl.Notes = 'My first MATLAB function';
>> Gl

Transfer function frominput "Fl ow Rate" to output "Level":

>> get (Gl)
num {[0 1]}
den: {[1 1]}
Variable: 's'
Ts:
I nput Del ay:
Qut put Del ay:
i oDel ayMatri x:
| nput Nane: {' Flow Rate'}
CQut put Nanme: {'Level'}
| nput Group: {0x2 cell}
Qut put G oup: {0x2 cell}
Notes: {'My first MATLAB function'}

[oNeoloNe]



UserData: []

>> USynbolic al gebra (reading optional -- it is based on the Wb

Suppl enent not es)
>> p = 'a*x"2+b*x+c'

p =
a*x"2+b*x+c

>> di ff(p)

ans =

2* a*x+b

>> p = syn(' a*x"2+b*x+c')
p =

a*x"2+b*x+c

>> p=[1 2 0 3];
>> sp=pol y2syn(p)

sp =
XN3+2* xN2+3

>> pretty(sp)

>> syn2pol y(sp)
ans =
1 2 0 3

>> 9% | lustration of doing Laplace transform
>> f=syn(’ exp(-a*t)")

f =

exp(-a*t)

>> F=| apl ace(f)
F =

1/ (s+a)

>> fcheck=i | apl ace(F)



fcheck =

exp(-a*t)

>> | apl ace(syn('sin(freg*t)'))
ans =

freq/ (s"2+freqh2)

>> || apl ace(ans)

ans =

freqg/ (fregr2)M(1/2)*sin((freq”r2)(1/2)*t) %<--very clunmsy result
fromthe new MATLAB!

>> sinplify(ans) %<--add a step to sinplify the answer

ans =

csgn(freq)*sin(csgn(freq)*freq*t) %t's correct. csgn is just the
sign

>> f=syn(' exp(-a*t)*sin(freg*t)"')

f =

exp(-a*t)*sin(freqg*t)

>> | apl ace(f)

ans =

freq/ ((s+a)"2+freg"2)

>> || apl ace(ans)

ans =

freq/ (-4*freg”h2)"(1/2)*(exp((-a+l/2*(-4*freq”2)"(1/2))*t)-exp((-a-
1/2*(-4*freq”2)™(1/2))*t))

%his is a big ness too, but we'll not dwell on this MATLAB
deficiency since we won't really use

% synbol i c al gebra to design controllers

>>

>> synms Wt X; %he new version gave ne an error wthout the x
>> | apl ace(sin(wx),t)

ans =

w (tA2+wW2)

>> URe-visiting Exanple 2.4 here. W first make the transfer

function
>> q=[6 0 -12];



>> sq=pol y2syn(q);
>> sp=pol y2sym([1 1 -4 -4]);
>> g=sq/sp

g:
(6% XN2-12) | (XN3+XN2- 4* x- 4)

>> pretty(g)

>> ONow, we can find the partial fraction and time domain function
>> diff(int(g))

ans =
1/ (x- 2) +3/ (x+2) +2/ (x+1)

>> subs(ans,'s', ' x')

ans =

1/ ((s)-2) +3/ ((s) +2) +2/ ((s) +1)

>> pretty(ans)

>> || apl ace(ans)
ans =

exp(2*t) +3*exp(-2*t) +2*exp(-t)

>> i | apl ace(Q) %vhaybe it is redundant, but we double the check
results
ans =

exp(2*t) +3*exp(-2*t) +2*exp(-t)
>> | apl ace(ans)

ans =

1/ (s-2)+3/ (s+2) +2/ (s+1)

>> pretty(ans)



>> 9ghe [ast exanple in the Session
>> poles=[0 -1 -2 -3];

>> p=pol y(pol es);

>> sp=pol y2syn(p)

sp =

XN+6* XN3+11* XN 2+6* X

>> factor(sp)

ans =
X*(x+3) *(x+2) *(x+1)
>> tf=synmdiv('1',sp) Warning
tf = . .
tf"™ is a MATLAB function. When we
1/ (XM 4+6* XA 3+11* XA 2+6* X) use it as a variable name, the function
will no longer work. To revive the
>> | apl ace(tf) function if in case you need to use it,
enter "cl ear tf" to wipe out the
ans = .
variable.

1/ 6- 1/ 6*exp(-3*t) +1/ 2*exp(-2*t) -
1/ 2*exp(-t)

>> diff(int(tf)) %Agai n, checking with the redundant approach
ans =

1/ 6/ x-1/ 6/ (x+3) +1/ 2/ (x+2) - 1/ 2/ (x+1)

>> || apl ace(ans)

ans =

1/ 6- 1/ 6*exp(-3*t) +1/ 2*exp(-2*t) -1/ 2*exp(-t)
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