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dt \aq; dq; = dq;  9q;

q;: Genellestirilmis Koordinat
E}.: Kinetik Eneriji

Ep

: Potansiyel Enerji
E.: S6nim Enerjisi

Q;: Genellestirilmis Kuvvet

1 ,..2 1 ) 1 . 1 .
E, = 51(9) + §m1(x1)2 + Emz(xz)z + Em3(x3)2

1 1 1 1
= §k1(x1 — X3 — 119)2 + Ekz(x1 — X3+ 129)2 + Eks(xz - xr1)2 + §k4(x3 - xrz)z

1 ... N2 1o N 1
E =§c1(x1—xz—l19) +Ecz(x1—x3+129) +§cg(x2—xr1)2+§c4(x3—xr2)2

=



0 Genellestirilmis Koordinati igin

(8 4 (t20) - -

JE,

—=90

a0

0E, 1 1

= = —§2k1(x1 —x, — 1,0 + EZkz(x1 —x3 + 1,0)1,
OE,

% = _klll(xl - x2 - lle) + kZZZ(xl - x3 + lzg)

JE, 1 o : 1 . :
ae = _Ezcl(xl — Xy — 119)11 + Ezcz(xl — X3 + ZZG)ZZ
0E . :

ae_c = —Clll(xl - 562 - 119) + Czlz(xl - 5(3 + lzg)

QZS =0

JO — kqly(x1 — x2 — 116) + kply(xq — x3 + 1,6)

_Clll("xl — XZ — 110) + Czlz(.'xl — X3 + 120) =0

.. -1 . . ; . . ;
0= (T) (_k1l1(x1 — Xz — 1410) + kaly (X1 — x5+ 1,60) — €113 (1 — 33 — 148) + €31y (g — i3 + 120))



x; Genellestirilmis Koordinati igin

d(aEk)_d<12 .)_d( () = my i
dt\ax,) ~ dr\2“"¥) T g ) = i

OF,
ox;

9E, 1 1

a_x1 = EZkl(xl - x2 - 119) + EZkz(xl - x3 + 120)
OE,

a_x1 = kl(xl - xz - 119) + kz(xl - X3 + l29)

JE. 1 . ) . 1 ) ) .
6__)2'1 = EZCl(xl - xz - llg) + EZCz(xl - X3 + l20)
0E, ) . . . ) .

axl = Cl(xl - xZ - l19) + Cz(xl - x3 + l29)

Qx1 = O

m15€1 + kl(xl — X2 — 110) + kz(xl — X3 + 120)

+c1(5r1 - XZ - 110) + Cz(xl - X'3 + 120) =0

-1 . .
.i'l . <m—1) (kl(xl — X — 110) + kz(xl — X3 + 129)+Cl(ic1 - ..XZ — 110) + Cz(xl — X3 + 120))



x, Genellestirilmis Koordinati igin

d(aEk)_d<12 .>_d( ) = myi
dt \ax,) — de\2“"2*2) T g MeXe) = Xz

0F,
ox,

dE, 1 1

a_xz = _EZkl(xl - x2 - l19) + §2k3(XZ - xrl)
JE,

a_xz = —ky(x1 —x2 — [10) + k3(x2 — x1)

JE, 1 ) ) . 1 . )
6_32'2 = —EZCl(xl - xz - 119) + §2C3(XZ - xrl)
OE, o : o

3%, = —c (X1 — X — [10) + c3(x — Xpq)

QXZ = O

myX;—kqi(x; —x2 — 130) + k3(x; — xr1)—C1(5f1 — X3 — 119) +c3(k; — %) =0

. _1 \ \ ; X X
Xy = (E) (_k1(x1 —x2 = 1416) + k3 (a2 — Xp1)—€1 (1 — X2 — 14,6) + €3k, — x”))



x5 Genellestirilmis Koordinati igin

d(aEk)_d<12 .>_d( N
dt\axy/) —de\2°"3) T qr m3¥s) = mss

OE,

a.X3 B

0E, 1 L

a_x3 = —EZkz(xl - x3 + 129) + §2k4’(x3 - x‘rZ)
dE,

e —ky (3 — x5 + 1,0) + ky(x3 — xp3)

0E. 1. . N PO
ax?) = —EZCZ(xl — X3 + 126) + EZC4(X3 - er)
oE, . : ‘. — %

oz, = 2k =%+ 10) + ey — %2)

Q.X'3 = O

M3z — Ka(x1 — x3 + 1,0) + ky(x3 — X,3) — €2(3¢1 — &3 + 1,0) + €4 (3 — X,2) = 0

. -1 . . : . .
X3 = (;3) (—kz(x1 —x3 + 1,0) + ky(x3 — Xp2) — €2(X1 — X3 + 130) + c4(%3 — xrz))



8 - u(l)
6 - u(2)
x; = u(3)
X1 — u(4)
x; — u(5)
X, — u(6)
x3 = u(7)
x3 — u(8)
Xr1 = u(9)
X1 — u(10)
Xrz — u(l1l)
Xrp — u(12)

—k1 5 11+ (u3) - u(5) - 11 < u(D)) + k2 12+ (U3) - u(7) + 12 * u(1))>

6=(-1/]+ (
—c1 =11+ (u(4) —u(6) — 11+ u(2)) + €2 = 12 * (u(4) — u(8) + 12 * u(2))

k1 (u(3) —u(5) — i1 «u(1)) + k2 = (u(3) — u(7) + 12 « u(1)) )

*1 = (1/ml)> <+c1 + (u(4) —u(6) — 11+ u(2)) + ez ((4) -~ u(8) + 12  u(2))

—k1 * (u(3) —u(5) — 11+ u(l)) + k3 * (u(5) — u(9)) >

o= Cama) () (u(®) - u(6) - 11+ u(@)) + €3  (u(6) ~ u(10))

—k2 x (u(3) —u(7) + 12+ u(l)) + k4 (u(7) — u(11))>

*3 = (=1/m3) « ( —c2  (u(4) — u(8) + 12+ u(2)) + c4 * (u(8) — u(12))
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clear all, clc

J=1000; %kg*mn2;
m1=500; %kg
m2=50; %kg
m3=50; %kg
k1=17000; %N/m
k2=15000; %N/ m
k3=220000; %N/m
k4=220000; %N/m
c1=500; %Ns/m
c2=500; %Ns/m
Cc3=1000; %NS /m
c4=1000; %Ns/m
11=1.5; %m
12=1.8; %m

V=50*(1000/3600); %km/h*(1000/3600)=m/s




