So\wh'w +o PW(O(OM #—1

- KRecatt et
det (@) = 0 59n) Ry Gpoy 7 P
ae®
Since "‘0(@“ @y - - “Qm’—\

(D= XQy Q2 - - o Chn

L_Q( (P"l MQHL °<Cpﬁr\n |

Then 0\6’4’ (d @) - 259“@1&@‘,0—»' (d Q}.,a‘z) T (d Q"‘l°7‘>

reP@

= b(n Z_. 59”6") Ql,d‘; ) Q’L,a; T (:\)'HUT\

T Ee@
= x" det (@)
- TEadi (@), recatt Trat
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of M.



Cur pries resudt Ten implies Tral
Ad’(/\/‘fi > = " det-(#;; )
Stace Mj; is (1) x (n=) divensienud.
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Solw’h‘@m +o Pyob/(ym 20

vik)= Px(k) K
xk)= P7vir) +K

’)(CK‘H):A«CL) 't'BuCK) con be rewcittenn as
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hence




SO\WHOV\ v Problenn 2b

Transfer faehon v (1) s
o (sT-A)B +D
Teamsfer fimchen for (2) 15
C(st-A)'B+D @
Subsfitwhng  C= CP™

A= PAP™
B=PB
b= D

@ = cp'(sT-PaP) PB+ D

N ote hat PP =T lhenuce

& = P (s PP -PAPT) PBD
= cp (p(sT-ADP")" PB*D
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hence
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Solutlon +o Problem #2a

From A W nete Mol

—- _ S A A ‘
XK= Ky ’—'> S% )= %,05)  (we can jgnore inihal
condifions since we arc
Looking ot tamsfer Lnehons

hete)

Rpe) T X =2 8K (5) = Ra(S)

This 1mpli X = X
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A~ A A A
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Let
‘%@:‘55 (sI"/—A-j‘é‘t— D= pRT(sT~ ATj\CT + D7

Note Pade D:O , hence wé vJ‘ll\ |'9r\ore N P M"Q”OW}»\S‘

Note tnod Hov ony scalar ¢, 4,=9. W) s
6 Scafav , herice

C\(S) = [C\ (S)] T: [ Bf(sIﬁATy‘CT]T
Recart Tt (XN) = Y™ hence
A T
oY= G lea | B
Heveower (X-I>T=<XT>"A hewnce
his) = G [(SI—AT)TTB
=] B

i Cﬁ (SI'—A)“B = é(‘)’) &S Wos Shown in
Par“}‘ A .

S oluhio4p Problem#Bc

3
S
A = —>  (ant exao"f—tg,(/ts& Tha

()= 53252 g+
- 2
J > K formda® B purts @) and b)
here btcause deg(/\((s)) = deg (D))

{!ﬁmé(s) = 4 -3 This mples A D=4 here,
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We con sHIl use Twe Chemplate” Rom part ()
e ™is pmblw Ah sewe S(tﬁhl' mod.‘#uﬁoyxs :

Frst lef A- [2;‘3] andh *’*H Ao
-2 1 -2 :

e Femplate

Then qk‘z“xz = S’)/C\, (s)= ')22(5)
. 1 A
g T Ky =7 SS) T %, (3) ®

@R K = =2 ), Xg = 2L XY= 5723(5) =-2%,6) 7 (s) -2% &)
+u (s)

combire & and ®O
3 X, (s) ==2%,(5) + 5% 5) ~2F X (s) +4(s)
=2 0G) = [53—#252**5 +2 | X, 6)

wWe went g(s): S3x,(s)  so fuat

A A /——./———————
LQCS) 33 xlés) /

%(s): g3’>?, (5) =2 ytt)= %g (£) (ztwshie mwmse)

bt Xz 1S not a s{'w('e,.l
However, we knew frat

Ky = =2%, 7 % =2, ty
hence g= % txe 2t
fse are states tapnt”
nence Y= CGX + Duy

G=[-21 2] D=0

(can conficm with Matlab) "téﬁ uxre,f;xpec.lfA)



The second realizahon cone$ Fom partld)
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io\uk’h:ay\ t BPoblon #Ya
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Selution +» Problem &

1 2 3 ©
.t
“‘) 24 ¢ lv |- |°
’ 2 6 o x
4

I
'3
713~ 3
T —vTT
A x = b

- recoanize That
’xl +Z,Xl -‘.3)(3 =0 W‘Seje%/uu}h‘ens can o6t

Z‘X, + 4%, +é'1(5 =0 be satished withThe
same A, , Xy, Kz

Lets put  The mahix an echelon Grm: do Gawsran eliminshen. .

! 2 3 ° MALS
ed Yo swap Somme o
o ©0 o© % _ o -{—\: —{vv.ly 99{— echelon form but
s o | %, | 7 | we Can SKip That step here)
x3 3
o =~
" X bad(' subshtwhon.. .
’3: xX b

$ %321_ -"‘—"> Kp= —A *';"Xt:[

— Solutton s unigae. b I s problem, is it range of A
Atas neo nullspace Lence

b) We a,‘ne&o&y Nave echelon form

/
I 2 3 X i
e o © ! -1 |€—ro seluhes since O = -4
o o | gz - | -2 En\poss‘lhle—_
o -1 } As -1
— e A
~ ~
A ®* = b

i
> {::})'m Tus problem is not A e canee of A .
3



c.) 12 34 ‘<, e
2 4 & 7 *2 = o
2 4 lo 13 xy

Find echelon L. ..
f 12 3 x \
<(Z7 ) 'xﬁl- co) (,. 5’(“9!‘”)’\9 e otV SWaes)
© [~] -
2} | 7'$ )

c‘eur‘,\g ’)(g, = 0 'FM Xl—d\.& (_L)

This resuld and Line @) imply et Ag=0 a5 well.
\’\C"‘CC (n = ’}(.1‘27(2": O v ¢c‘:—27<:_

This results " an lnfiaite  Aunber of Ss lufeiny
Wit basis vectos

..2'1
h | 1
(o]
1 2 3 Y -2 o
check 2 4 ¢ 77 , o v
3 €& lo I3 = fo)
o

wMOre ovev any scalav m%hv,f of h alSo sah'shes
Ah=0

N is in P nulhspace of A and o describes
o basis fn e nudspace of 4.



Solutien + pvoble/m b .

o | Shew M—/;—C e tolumns o PQ an{i('/%a(tg
| T.«.o\wwd.u’v('/ ten so ot N colunns of (.

We  con show s b% shorur ‘n«aﬂ’/ ‘,,tm
colomng o f @ ore npt llicartg radependent

Menr The columns of PQ ave alSe neof ,((;\tarLg_ AL()MM

Ass e CD: [%., Ce %“_l has columns That are
K
Linearly dopendent. Thon | 3 1 §._ sulh fhat

Wy g, 4G, + - - T X, =0
The columns o+ PEH may be gvrithon as
PQ - LP%l IP@QL; cTt P%K]

o P%, + o, Png c e *MKP‘{,K =

o

P(o(, 4G toly g, t - dL‘LK7 = ‘P(o) = 0.

l»\u/\(c T co(w«ns ot PQ art a/LSo i‘lMar‘g

Aependent H—\’tv\ce ‘ b.., conhrad ! c'h'm} T boxed
claion above s Frue,

E)l/\-bt/\.) et dne conerse is net always me7

Soppose P= [_IODDA} l Q= [‘o "]
Q C‘t&\r\u{ has ilhear\a indepundent  colunns
bk PQ = [l [ j AocS not have .,Q{r'\ta*f[g
>

(o

Whgpendent- o lunns.

This pmblem JHushrodes  sne mechanism for-  Tdi [chon ot rank”
7
€.g . Wk(AB) < MI'A? rank(A) . ra.nK(B):i



hence | b and A must  be
e Ged o vectss (n such

suclh et

nxl Vectors )

S, Ab, ... AY'bS
ave ({u /e_\;qear‘lté 1\4414(9%0(_&/\%'/\ o ~dey 7"@

) { n n [ .
mect  €q ucdk o B o any choice oF x( ) and x(0)

Solrhen 4o Problen 7

—
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tt]‘raanHmnéo]‘ Homeuork. | )

Then, bused. on. Problem. 2 of thes homework., we con See that tf we defene vIK]=Pal¥]

Where P s twertible , then the tup S{Stems dehauetAemTrmwfer Function.
I just pick a staple twertible P, tihe



mffm differert state- Qreal;zaiurwfﬂnss?stemcouube

k)= {0 i (',J«m«f[ ojalkl
o | 0

0

lj[k] =[1 1 1)xlk]+ulk)

Both of tﬁw‘tmnsfer functeons are.

q6y=CT-A)BeD=L+)

b) Z€vo i‘r\PUJk' reSponse ) ’)((H):Akﬁkox(o)
yi) = (AN 5 1))
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