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Rugd rezgetése

R — un
Fﬂ
ma, = —Fp+F1
Fho1 = _D(Un - Un—l)
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Rugd rezgetése

Mozgdsegyenlet

Megoldas alakja
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—_— un

Fl’l
map = —Fn A Fn—l
Fno1 = —D(un— up—1)
Fn fosin(wt + @)
uy, = Apsin(wt+ @)
an = —w?Apsin(wt+ )
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A mozgdsegyenlet

mwlA, = fo—fra
_D(An - An—l)

fa—1
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A mozgdsegyenlet

mw?A, = fo—fr1
—D(As — An_1)

fn—l

Keressiik a megoldast a kovetkezé alakban

fn = —DKyAn J
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A mozgasegyenlet

mwlA, = fo—fra
fn—l = _D(An - An—l)

Keressiik a megoldast a kovetkezé alakban

fn = —DKyAn J

Ekkor

WwZmA,
_DKn—lAn—l

—DKy A, + DKn—lAn—l
_D(An - An—l)
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Effektiv rugéallandd

wo =

Se
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Effektiv rugdallando

Ekkor
(1.)2
_2An = —KhA,+ Kn—lAn—l
“o
anlAnfl - (An - Anfl)
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Effektiv rugéallandd

/D
wo =1/ —
m

Ekkor
w2
_2An = —KhAn+ Kh—1An—1
“o
anlAnfl = (An - Anfl)

0-ra rendezve

w2
= = (_2 a4 Kn) An+ Kn—lAn—l

wo

An - (1 4 Kn—l)An—l
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Nemtrivialis megoldas

enlet rendszer

aAn + bA,_1
cAn + dA,—1

Y1
¥2
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Nemtrivialis megoldas

enlet rendszer

y1i = aA,+bA,1
Yo = CcAy+dA,_1
Ennek megoldasa
yid — yob = (ad — bc)A, J
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Nemtrivialis megoldas

enlet rendszer

y1i = aA,+bA,1
Yo = CcAy+dA,_1
Ennek megoldasa
yid — yob = (ad — bc)A, J

Van nemtrividlis megoldds ha

w?
(_2 A Kn) (1 A Kn—l) —Kn-1=0
iy
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Rekurziv egyenlet

enlet Kp-re

w? Kn_1
w(2) 1+ Knp—1
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Rekurziv egyenlet

enlet Kp-re

K. — w? Kn_1
" w(z) 1+ Knp—1
L L L

U sin (ox) CI CI cl
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Rekurziv egyenlet

enlet Kp-re

K. — w? Kn_1
" w(2) 1+ Knp—1
L L L
U sin (at) CTI C_l_I C_l_l
L
1
——Zn_i
z,,:ij_F%
jw_C+ n—1
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Rekurziv egyenlet

enlet Kp-re

K, — w? Kn_1
1+ Kn—l
L L L

U sin (ox) CI CI cl

L

ij —Zn—i
anl

Zp, = jwlL +
ch +

Bevezetve K, = jwCZ, és “’0 = Llc jeloléseket visszakapjuk ugyanazt mint a rugdra.
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Fixpont

enlet Kp-re

_w_z e L
wy 14+ Kp—1

Groma Istvan, ELTE Rugdk vardzsa 7/16



Fixpont

enlet Kp-re

K. — w? Kn_1
" w(2) 1+ Knp—1
Mi van n — oo
Ko — w? Koo
T W 1+ K
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Fixpont

enlet Kp-re

K. — w? Kn_1
" w(z) 1+ Knp—1
Mi van n — oo
Ko — w? Koo
T W 1+ K

Megoldasa

2 F 47
% “o “o @i m
Wo
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Vdltozocserék .
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Vdltozocserék .

K, -re adédik

Kn
1+ Ka

Kny1 = 2(C - 1) +
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Vdltozocserék .

K, -re adédik

Kn
1+ Ka

Kni1=2(c—1) +

A sorozat fixpontja

Kooy, =(c—=1)+ V2 =1 ha [c[<1 !l J

8/16
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Vdltozoécserék 11,

Ki=(c—1)+Vc?2—-1 J
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Vdltozoécserék 11,

Ki=(c—1)++Vc2-1

Bevezetve

yn = Kn — Ky
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Valtozocserék 11.

Ki=(c—1)++Vc2-1

Bevezetve

Yn = Kn — Ky

yn-re kapjuk, hogy

(¢ = v@=1) yn

Ynpl = ———
! c+VZ—1+y,
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Vdltozocserék 111

irds kedvéért jeloljiik

S=c—Vc2—-1ll. S*=c++Vc2-1 J
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Vdltozocserék 111

irds kedvéért jeloljiik

S=c—Vc2—-1ll. S*=c++Vc2-1 J

lgy

Syn

Ynt+1 = S*—-l-yn
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Vdltozocserék 111

lgy

Tovabbi véltozé csere
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irds kedvéért jeloljiik

S=c—Vc2—-1ll. S*=c++Vc2-1 J

Syn

Ynt+1 = S*—-l-yn

th = —
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10/16



Groma Istvan, ELTE Rugdk varazsa 11/16



Végiil

1

th=Ih+G ha G— —— —
T 2/eZ 1
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Végiil

1

th=Ih+G ha G— —— —
T 2/eZ 1

Kapjuk, hogy

*
In+1 =—
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A megoldas
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A megoldas

Visszahelyettesitve
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A megoldas

Visszahelyettesitve

Emellett

An = (Kn—l a4 1) An_1 J
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Hatadrérték
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w2
Ha c < —1 azaz (—2 > 4)

wo
S* c—\/c§—1<
S c+ve2—1
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Hatadrérték

2
c< —1 azaz (w_z >4)

“o
c—Vc2-1 <1
c++ve2—1

ekkor

Kn

/c2 — R
_ e =i 1+c—1+ c?-1

~0—-1
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Hatadrérték

W2
Ha c< —1 azaz (—2>4)
“o
S* _ C—\/C§_1<1
S c+vVc?-1
ekkor
2V -1 /c2 1
i = g o E=T
igy
Ky = c—1—+/c2-1
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Periodikus megoldas

Ha —-1<c<l1
c+ V2 —1=cospg + isingyg=S*

c—Vc2—1=cospg—isingg =S
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Periodikus megoldas

Ha —-1<c<l1
c+ V2 —1=cospg + isingyg=S*

c—Vc2—1=cospg—isingg =S

ekkor

*

S? = cos(240) + isin(2¢0)
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Periodikus megoldas

Ha —-1<c<l1
c+ V2 —1=cospg + isingyg=S*

c—Vc2—1=cospg—isingg =S

ekkor

*

5? = cos(240) + isin(2¢0)

igy

* n
(5?) = cos(2n¢pg) + isin(2npo)
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Osszegezve

o = |lo|(cos ¢ + isin @)

2isi
K, = isin @g

_ =270 o _
pezeon —1 € 1
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Osszegezve

o = |lo|(cos ¢ + isin @)

K, = 2i'sin g

= Y ivo _
pezeon —1 € 1

Ha |lp] = 1 akkor (kis szdmolds utan)

sin g sin(nyo + @)

Ky =cospg — 1+
" (p [lo| cos(npo + ¢) — 1

valés
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Numerikus megoldds
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