2.5 .Sal\/t;\j :DES/JD«] LQF(aa_l"Fawsng

s Acmed co o the dome oft'ﬁzeréf\“—ta*‘c% Prc:‘w.wk,)

we can Noed solve DEs us\;\ﬁ “He VT

a Wer'l( swtar‘[* ;._:«44\ QA S MPQ!WVL ‘/"é\.z
qemmj th‘M-

s example X (4) = y[ﬁ)

- Soppese Ha cireced is e sc oo 57

©

y 3y =X, tro wih ylo)= A
(so dE net inihall, at rest), Response to sty =ud) 7
~ Trausdocm Hhe DE :
[ §r3y] = ()]
JLy 1 +zxiyl - el xt6)]
sVYesy = | +3 Yy = Xt




2.5, 2
o More ?evxemﬂ?\ selve

Q, y(ﬂ)/f) + A, y(""}/z,)+ iy (y/f)
= b,, )(LM}A + b, UL 4 buxt) . o

1), . L) TP A
wHh TCs \/(p)(a')zc.‘o ) yC)la)= Cg) N )Cd> Cv\-q

—Transfecm +he DE

a, (57 Yess - s, "%, - - -—c,‘-,>

+ oo + Qo Y(s)
= b, s"Xe) + b, "Ny + -t b, Xs) (V,Zfzf)f&}
- C»(Qc+4erms
At \/cs) = Bis) Xis) + @a &s"” + (anc, +a,,_.c,) s "%

+ (ancz*"an-a Cl +Q,.2 Co> Sn_; + - - -

e (Qn Cpey + Qaca Cpeg -~ Q C»>

A sy \'(s\ = Brs) Xcs\ -a—»:D(s)

\((s\ —A@ X(s) + P;‘-(—%
Hesy Xes) + 29

R S cs>
2sr 24.(~



2,573

o exmple . ; ‘ +
=xampe. xt&)é{_fm’\ % i)

— A resonaat ciewdt s clescbad by
Gee) + 2 Y w101 g = Axth, 220

and has valus y10'§= -5 9(0’) =1 \“us"\\
belore applicatesn of the v put
x[t) = cos (sﬁ)‘ t 3o
e \J(ey |
- "r(“ﬁ,ns@i*m%\bE
S*Yes) = 5 y07) = yo) +25 Yes) ~2yl0) 4101 Y5y = 4 S Xis)

(g_z.\— 2S +|ol>\/(5) = 4< f +(:5‘)5 -+ (( - IO)

S Lok

452 | _ 5s+9

'VCQ - s2+25+10()(S 2464
(s*rzs+t 1)(s *+64) 24 25 +10|
2sl Zir

£s3 +5 52 +3205 +57%
G*+2s +|0(>(s’~+(g45

p.==\+{l\0 Pa= {8
J‘w

x T ie .
§17 ?&05 2 2e™S

,7* 6"
X



TS+ S s>y 320% 56 es‘f
S- F.“‘) (5™+6 4)

Qes P .{£> > -

s=-1+}l0

- -t A‘ot

= ("’2 L58 -JO 7»76)

ZQRY'Q‘SP‘('&)E = -’5.0 32 é C&SQD*) -+ 0.4 5’5—.6-*5(%00'&)

\_//—\/"\\
‘\""Q—A-g \_;,...;{-

Q—'Wf st \

(6) &SP, 55™1+3205+570 -

(s‘-\—zs-s-w\)( S - Px T\

538

_ . Aaf
- (o. 158 +) 0.3(,+) e

Z20

2 Q{Qasf‘lf)l - 0,3\5 cos@i') - 0.729 ;Cn (sﬁ) / Z20

| Steasty stafe responsy

y(’lﬁ) = -5, 5\)2 e_tcos(to f) +»0.§§'é—é5~l»(|o£)

0.3.6 cos(8E) — 0,729 i (88 | Z20O



2. 5.5

e Now Lwe can dl)“‘erl\ﬂ +L\Q \“('QMS\Q[‘ ﬁ)f\&\‘tﬁ‘% HCS>
Hes) \’\us‘\‘ .\:7 ‘(‘eadmj Hhe DE corellGcents,

\exo.m?‘z ‘Q—M ’F 1.2, 2 R
U -\—-—\-u“-t-——-‘- v = Y U’(g o
e RC P> Wal < — ¢ e L
RC L <
For 2are stale respomse
¢ s/RC
Hey = \_/5\_/_5)} -
v (S S 1
S T+ RCS +L.C.

! A»r\d, ofcoum, we cawn O‘Q"'Qr\.vu e DE
CO“(“PQSFGV\C{L;\,Y o a ‘r‘cﬂ-:a-na/ P“‘THM:Q{

trons for Lonehin,
' Cam ce Mca\/er‘H\e»TDE ~ﬁ(zrw\ e “"4};0(5—(

) \ @SS&)MIZ)S \H«cﬁr?‘l‘ S CL Suw

Ms\;mg_e h(
OIIE*]{I‘MS‘ each (cien.arq((uj> o£ %.@fw\

\\;(’0:% poty (4\% | g ea-&g-gws (b-t + e.mi
hit) = ‘E h (4) 7



Yes: - Caleclate

N

Hesy = 2. Hees) |

¢ =
each derm a ratonal prly nomual
— ’D‘;l-dqe,- Q Cowmee dznd\wc‘na"‘é—i‘
Hfs} = -EM.S + - ~+.\;°
Qan Sn'l— - - - '\‘Qo

— Aad Hee DE &

Qan \f(v‘s-r- K- \/@-‘;)- +4‘,g/ ‘: 4 )-4- - +bok

. Cd‘VMQC'Lcd‘MS .
So«hre

-ms} /

/,-z__b%
hit) = ‘Z_h (+)

”‘é%-/m

Hes)= Z H(s)

cg

d
€ |

“The O(;‘au':" o&scm‘f;ka.ns Qre Y/ eﬁ—w'"@(ﬂ“'(-.



2.5.7

o Cornneeteons Qmang sobifer, methods
X{'(;\ \‘——"““( J/"'\

> —

sdlve D

<) \zf.fze_@_/vyﬁ\}
SC'\

z g ‘ 4 (
Hlesy Xes
X¢s) /_—k& \is)

o E et of zeros
- Cons L;I\Q('
Qon UC“B-} -- o+ Y = Echml .-+ 5, X
- te :vmku-Phe-} elect 4 afem?/w‘-c:es TN RHS) Coms o
e basic Sebukim 4o Ha scptlad ©F
o)
Qﬂ"jb * - - '*'Qu‘fh = )(

Tt bose sotutcon hag Foms conctonts and

noturaf -Qeﬁu_ev\c;zs o&\‘-ermc;ﬁﬁf’ﬂ-r Acs)
Cdh Fhe l»\?d'("~

— B.( 0&(‘(\/@5«:& ’Pf'a?—"i“—'-] &ﬂ LTI ’Q.Zs\‘-ewts/
sefeckmm ,f af‘c@mJDE o a luwear cavh

auc:u/szﬁjb
bm\jf‘-r .- "*'""’jb =y



2.5

“The eq;c‘(-af% dervs & do c(naw\f,( M@&Mj
d_'rf*‘-ems % :P\'\QS—Q sh C& bw‘- ot e we

Ca’ns“'&m‘ﬂ‘s awcl nQHPQj-a‘QjM“‘w-S
Hemce 2ersS — ‘Hu POO{‘S a:@BCs} H\.

o n.a‘f‘amc*f' s cd‘ns'é's

Hes) = Bes)
) ACs)
O s+ 1)(s+9)
Fi(s) = >

Fy(s) = —— !

(s+1)(s+4)

(s+1)(s+4)

o nmﬁam—éﬁwj )

fo(t) = é—-exp(-—t) - é—-exp(—*t-t)

fi(t) = :3-1-~exp(—t) + %-exp(—4-t)

fz(t) = ~;2--exp(-t) + g—-exp(-4-t)




2.5.9
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