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Sekil 2. Cevrek tasit modeli

Lagrange Denklemi

& (95 08, 98y 05 g
dt \aq; dq; 9q; 9q; t

q;: Genellestirilmis Koordinat
E}: Kinetik Enerji

: Potansiyel Enerji

E.: S6nim Enerijisi Enerji

Q;: Genellestirilmis Kuvvet

1 N2 1 . \2
Ek:_ms(ZS) +_mu(zu)

2 2

1 2 1 2
Ep = Eks(zs —zy)° + Ekt(zu - zy)

r . L., 1 L,
E.==c(Zs — 2,)* + =c: (2 — 2,)

2 2

@l



Z, Genellestirilmis Koordinati igin

d (OE d (1 d
( k) = _(E (msZS)> = a(msz.s) = MgZg

dt\oz,) — dt

9L _

0z,

aEp 1

97 = Est(Zs - Zu) = ks(Zs - Zu)
s

JE, 1 . .

97, Ezcs(zs — 2y) = ¢s(2s — )
s

Qz =

myzig + ky(zg —z,) +cg(z,—2,) =0

z, Genellestirilmis Koordinati igin
d (6Ek

d (1 . d . .
a ) = a E (muzu) = E (muzu) =myzy

97,
OE,
0z,
0E, 1 1
5. = __st(zs - Zu) + _Zkt(zu - Zr) = _ks(Zs - Zu) + kt(zu - Zr)
0z, 2 2
0k, 1 . 1 . . . .

T = ——ZCS(ZS - Zu) + _th(zu - Zr) = _Cs(Zu - Zr) + Ct(zu - Zr)
0z, 2 2

Qz, =0

muiu + _ks(zs - Zu) + kt(zu - Zr) - cs(zs - 2u) + Ct(iu - 21') =0



mszs + ks(Zs - Zu) + Cs(Zs - Zu) =0

muzu_ks(zs - Zu) + kt(zu - Zr) - Cs(Zs - Zu) + Ct(zu - Zr) =0

5, = (;—1) (ke (25 — 2) + (e — 7))

-1

Z, = (m—u) (—ks(zs —zy) + ki(zy —z,) — c.(Zs — 2y) + ¢, (2, — Zr))



Durum Uzay: (State Space) Formu
X =Ax + Bu

y=Cx+Du

Degisken Donlsumleri

x1:ZS_>5C1:Z.S:x3
xZ=Zu_>.9.C2=Z.u=.X4
X3:Z.S_>5C3:ZS

x2=2u—> 5C4_:.Z.u

X1 Zg
_ | X2| _|%u
x= X3 h Zg
X4 Zy
u= [z]
Zs — Zy
y = [Zu - ZT‘]
Zs
0 0 1 0
o] 0 0 0 1
B _ks/ms ks/ms _Cs/ms Cs/ms

ks/mu _(ks + kt)/mu Cs/mu _Cs/mu

0 0
0 0
B=1 0

ki/my c/my

1 -1 0 0
C = 0 1 0 0
_ks/ms ks/ms _Cs/ms Cs/m's



D=

0 O
-1 0
0 O

|



