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Step responze of transfer function (c)
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Titme (sec)
1 % problem 3 hwki plot of transfer functions
P % Chris Steward 1/31/2013
3
4 - T=0.1;
5 % part a
B - tfa = tf£(1,[1 -0.9],T):
1|= sa = log(0.9)/T;
g - Ea = 10%-3a;
g - tfact = tf{Ka, [l -zsa]):
10 5 CT TF equivalent:
11 % 10.54
12 omm e
13 % 8 4+ 1.054
14 - figure, subplot(l,Z,1), step(tfa);
15| hold on, step(tfact); hold off,
lg - legend('DT TF','CT TF equivalent', 'location', 'best')
17 - title|'Step response of transfer function (a)')
18
19 % part b
20 - tfbh = t£(19,[1 0.9],T):
21 - sh = log(-0.9)/T;
22 — denE = conv([1 -sk],[1 -conj(shb)]):
A= Fbh = 10*%abs(sh)"Z;
24 - tfbhet = tf(Fb,denk):
25 % CT TF egquivalent
28 % 9881
27 G
28 % 3"2 + 2.07 5 + 888.1
29 - subplot(1,2,2), step(tfh);
30 - hold on, stepitfbet): hold off,
31 - legend('DT TF','CT TF equivalent', 'location', 'best')
32 - title|'Step response of transfer function (b)')

Amplitude
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Step rezponse of transfer function (d)

DT TF J
CT TF equivalent
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tfe = tf(1.9,[1 0 -0.9°2],T):
% 1f vou notice parts a and b the poles of this system in CT are a

.

denC = conv|[1 -sa],denE);
Ec = 10%f-3a*abs(sb)"2:
tfoot = tf (Eo,denC)

5
5
5
5

.

$ CT TF equiv
1.041=004

5°3 + 3.1el 5”2 + 990.3 5 + 1041

figure, subplot(l,2,1),stepitfc);
hold on, step(tfcct); hold off,
legend('DT TF','CT TF equivalent',
title('Step response of transfer funetion (o) ')

tfd = cf({18.1,[1 0 40.8°2]1,T):
sdl = log(0.9%19)/T;

denD = conv|[1 -3d1],[1 -conjisdl)]):
Ed = 10%abs(sdl)"2;
tfdet = tf(Ed,denD):

5
5
5
3

CT TF Equiv

2479

8°2 + 2.107 s + 247.9

subplot(1,2,2), stepitfd):

hold on, step(tfdect); hold off,
legend('DT TF','CT TF equivalent',
title('Step response of transfer function (d)')

% so our denominator CT tf is a product of these 3 pole locations

'location', 'best')

'location', 'hest')
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Part b: * denotes start of contour
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Chris Steward
Homework Z Problem 5
ECE 147B 1/31/2013

e

create wvalues for borders

I

= linspace(-1,1,50);
create the sides
right = —-1i*x + 1: %

bot = —1*%*x - 1i; % -1 to start from 1
left = 1i*x - 1: %

top = x + 1i;

EL-

times —i to start contour from i -»> -1

% werify this is right

% colors go in k,g,b,r
figure, subploti(Z,Z,[1 3]).
plotc(right, 'k7')

plotcibot, 'g=')

plot (left, 'b™ ")

plotc (cop,'c="])

hold off,

title('original contour area')

hold on, grid on

% make first pleot of part a
aright = 1./ (right):

abot = 1./bot;
aleft = 1./left:
atop = 1./top:

subplot (2,2,2),
plot iaright, 'k')
plot (abot, 'o
plotc (alefc, 'b')
plot (atop, 'c')
plot (aright (1), 'k*','linswidth',3)
plotiaboti(l), 'g*','linewidth',3)

plot (alefc{l),'b*','lin=width',3)
plotiatopi(l),'c*' ,'linswidth',3)

hold off,

title('Part a: * denotes start of contour')

hold on,grid on

40 % do part b

41 - bright = 1./ (right.*(right - 1.5)):
42 - bhot = 1./ (bot.*{bot - 1.5));

43 - bleft = 1./ (lefr.*(left -1.5));

44 — btop = 1./ (top.*i{top -1.5));

45 % make plot of b

45 = subploti{2,2,4), hold on,grid on

47 - plot (bright, 'k')

48 - plot (bbot, 'g')

49 — plot (bleft, 'b')

50 — plot (btop,'c')

a1||= plot (bright (1) ,'k*',"'linewidth',3)
2 - plot (bboc(l), 'g*','linewidth',3)
53 plot (bleft (1), 'E*', ' lin=swidth' ,3)
54 - plot (btop(l),'c*', ' linswidth' ,3)
55 hold off,

58 — title({'FPart b: * denotes start of contour')




