16.21 U zops ,  Howewwk 1

B
m “u s iapwt e both snGS\@ms = B"[g‘z]

s sum of subsysen ootpuds = Q ’Ccl c, ]
L} ‘a D = [bl+b2_]

-G»«O SL&S\C\\/‘{'
4\ ) B A| © X, 8,
[j—;l ' _ O A]{_xw‘] ' [g’]k
¢, Cz] [::,] +LD+D,

chhecle: dimensions metch v’

-

Ed

2] Fow L.a,we 2.17 ¢

w=y o e By YT Y
Uz ¥ ou, T Gx, + Dy
%y = Poxa v B(Cix, ¥ Du,)

/.

Subshiuk and stack dp Mabices

X A O X\ E,
[; 1- [B;C, Az‘][xz] ' (szl] »

7

g =Lo cl[i]*nw

note ok iF origs Sy sMams e conb llable
and) 0L,SWV'aJo\Q, S0 1§ HhQ  Senies Tunderconnection



ES] From Fia«\wa 218 -

Tidy |y WS4 e My P Y
K

Tle rAack W 4"/\7\5 IPV'OL:\QM is +o solw
fov y Rest, to gu e effect of Hne
“OL‘ %domlc ‘Peecﬂ\oad-. ‘ooeu oui O-F +1e ww(] =

3:C7<] + bi\&\
= Cxi, Di(u“az,)
= Ox + |u g D‘<C2x1+bj_g§

Twis is what $ %
W\’\M ﬁou\ -M\R aﬁ%tii?: ‘(:Qemoaolﬁ L So\\)e 'Fb\r ka :

(I+DD)y = Cx, + Dyu~ DCxe
a (j:-rb,b_b"[Qx,+T>.u"D.CZ><z,]
N'Cxv K'pus BDC, x,
Now ¥hed  pe hauwe 4 ) e caw Proceed .
X, T A, * Bou- B (Cx, + D, 4)

i

p

¢

Xy T KAgxg b Ez,‘;}

X1 | 2Bz K'C A" B,A'DC, Xz |
+ [ B~ BD, A"D\] W
%, A0D,

y =[a'c A“D.CJ[’;’J A w



EﬁT_) subsh h/&\\/\g DAt 31\&.4 @qus =
@D
%(x*_,ﬂﬂgz E(X“,LAX) u*-l-Au)

LL‘)\\"& Frgt ~ode, T, S@ﬁes

5 R £

--$<“+A><=F(>< *)f aie) +-:;,Au\
Xz XX LAl/’c--,x‘“
w=ud

A=

siiace M vowtipal *}ma’ cakisfes =
“ok | B A %

x* = £ u®)

we ‘!\O-N\Q

i N ot
\ix = g]* Ax + Iﬂ“*ﬂxu}

M, ‘Dlﬂ Q;\V\ﬁmer WWS
\ Ay = 2t b
\ A% 5 \i/_\x ¢ -bu\%Ab\

nete  thok H@ iwvvd\@c i 4 wotor w/ pespeck
P oa ¢ calen

X MWAY
2F | ['}ﬂ /&c\] \ya R L

o

-

Yo woiwin Consistmon ot Th vichv-madn x
O?Q.radhms we  defineg n’l"«\& Ao vods e Oé a4 SC&QM
w/ Nsﬁ-&c‘\* o o Veduw as a vow veotou -

R
%ﬂ( = PaX| -b‘iz ]

Y (vecton) )
. SHa& M"Y"‘k %t 'PI/US
C.m«";t\\/«v\h e 3Tweckon iQ‘_SQ_ PP PR S




[

(o) " Co.-vgwke& +WL%A/5’ -

Stwmdink
Linconized Sy 5tm
AX =8xl,
MY, = =A%, = 3(x*) Bx,
+ X0t u* Ax,
A\a = Ax,

Ax Axy |, 16
‘J (; | -3x*t +u][£\xz ‘ [X’-{]Ak

S owe +¢\)~qc Yl Qm(:@\%?ﬁg 'MC mg 365\&»\
oV~ WAL = \Jar\ | 0
et cents 3 abtockad®



Problem 2, Part (b)
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Here’s the Simulink block diagram I used to compute the response — check it!
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Here’s the trajectories of x1 (which is y) and x2.
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Here’s the time histories of the coefficients of the A and B matrices

(the ones that aren’t constant with time)



Problem 5, Parts (b) and (c)

>> t=1;

>> eAt=[exp(t)  exp(-t)*sin(t)
0 exp(-t)*cos(t)
0 exp(-t)*sin(t)

eAt =

0.3679 0.3096 0.1691
0 0.1988 -0.3096
0 0.3096 0.1988

>>A=[-110;0-1-1;01 -1];
>> expm(A*t)

ans =
0.3679 0.3096 -0.1691
0 0.1988 -0.30%6
0 0.3096 0.1988

exp(-t)*(1-cos(t))
-exp(-t)*sin(t)
exp(-t)*cos(t)

1

>> t=2;

>> eAt=[exp(-t) exp(-t)*sin(t)
0 exp(-t)*cos(t)
0 exp(-t)*sin(t)

eAt =

0.1353 0.1231 0.1917
0 -0.0563 -0.1231
0 0.1231 -0.0563

>> expm(A*t)

dans =
0.1353 0.1231 -0.1917
0 -0.0563 -0.1231
0 0.1231 -0.0563

exp(-t)*(1-cos(t))

-exp(-t)*sin(t)
exp(-t)y*cos(t) ]

>> t=4;

>> eAt=[exp(-t) exp(-t)*sin(t)
0 exp(-t)*cos(t)
0 exp(-t)*sin(t)

eAt =
0.0183 -0.0139 0.0303
0 -0.0120 0.0139
0 -0.0139 -0.0120

>> expm(A*t)

dans =
0.0183 -0.0139 -0.0303
0 -0.0120 0.0139
0 -0.0139 -0.0120

exp(-t)y*(1-cos(t))

-exp(-t)y*sin(t)

exp(-t)*cos(t) i
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